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SUMMARY 

The flow rates and pipeline pressures required to deliver high-level waste (HLW) slurries to the 
planned Waste Treatment Plant depend in part on the quantities, sizes and densities of the 
particles in the waste sludges. A laboratory program has been performed to provide more firmly 
grounded information regarding these properties for seven HLW feed tanks, namely Tanks 
AW-103, AY-101, AY-102, AZ-102, C-104, (2-107, and SY-102. The program consisted of 
eight interdependent efforts. They were: 

Assess the accuracy and comparability of light scattering particle size distribution (PSD) 
analysis in the laboratory used for routine analysis of tank wastes (the 222-S Laboratory, 
operated by Fluor Hanford, Inc.) and an independent laboratory (the 325 Building 
Laboratory, operated at the Pacific Northwest National Laboratory by Battelle Memorial 
Institute) by parallel determinations on the size distributions of two certified standards. 
Also assess the possible effects of instrumental parameter settings on the values returned. 
Prepare representative composite samples of seven HLW slurries for determination of 
PSD. 
Assess the comparability of the same two instruments as a function of instrumental 
parameter adjustments by parallel particle size determinations of  the sludges from three 
HLW tanks. 

0 Use the 2224  particle size analyzer to determine the size distributions of the sludges of 
the remaining four HLW tanks. 
Corroborate the 222-S PSD results on four HLW tanks by wet sieve analysis of four tank 
composites. 
Provide additional validation of PSD results and look for the possible occurrence of 
particle agglomeration by examining the major sieve fractions from the four tanks using 
the 222-S Laboratory particle size analyzer, polarized light microscopy (PLM), and 
image analysis (IA). 
Assess the percentages of the same four tank sludges having fast settling rates of concern 
to successful slurry transport of sludges, and estimate the effective settling densities of 
the fast-settling particles. 
Support the determination of effective particle settling densities by examining the fast- 
settling fractions from the four tanks using the 222-S Laboratory PSD, PLM and IA. 

PSD Results on Certified Standards 

Two certified, broadly dispersed quartz particle size standards were measured for PSD by the 
222-S Laboratory and the 325 Laboratory using light-scattering-based particle-sizing 
instruments. These measurements were performed to establish proper operating conditions and 
measurement method performance at those conditions. For one standard, the two laboratories 
measured the median particle size to be within 27% of the certified median value and within 33% 
of each other. For the other standard, the median values measured at the two laboratories were 
within 20% of the certified value and within 8% of each other. Both instruments employ the 
laser light scattering principle, while the standards were certified using more traditional sieving 
or free-settling methods. 

iii 
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PSD Results on HLW Samples 

For each of the seven HLW tanks listed above, except Tank C-107, a composite sample was 
made from archived, partially dried sludge core samples. The Tank C-107 composite was made 
from wet core samples prepared four months or less previously. 

Due to particle agglomeration, both particle size and particle density are dependent on the 
composition and flow conditions of the liquid in which the particles are suspended. A solution 
containing one molar sodium hydroxide and one molar sodium nitrate was used throughout these 
studies to simulate (approximate) the liquid present during pipeline transport of the waste. 

Parallel parametric studies were conducted at both 2 2 2 3  Laboratory and 325 Laboratory on the 
three composites of Tanks AW-103, AY-101 and C-104. The 222-S Laboratory generally 
detected the large particles, while the 325 Laboratory did not. The range of circulation rates in 
the sample dispersion system of 325 Laboratory’s particle size analyzer was much higher than 
that at 2 2 2 4  Laboratory, and, as a result, the large, fragile particles seen at 2 2 2 4  Laboratory 
were probably broken up in the 325 Laboratory’s instrument before they could be detected. 

The 2224  Laboratory often detected large particles greater than 200 pm in diameter in these 
composites when using the gentlest degree of sample agitation in the instrument’s recirculating, 
stirred dispersion system. However the detection of these large particles was poorly 
reproducible, partially due to sample aliquotting techniques too small to provide adequate 
representation of large particles. The 2 2 2 3  PSD analysis demonstrated through parametric 
studies that more rigorous stirring rates and/or ultrasonic treatment (sonication) would break up 
these large particles. 

PSD analysis exhibited significant quantities of particles >200 pm in size in samples from 
several tanks (e.g., Tanks AW-103, C-104, and AY-101). These large particles broke up in the 
recirculating streams of the analyzers. Such large particles were not seen in samples from other 
tanks (e.g., AY-102 and C-107). 

Wet-sieving analysis 

Aliquots of sludge composites from each of Tanks AW-103, AY-101, C-104 and SY-102 were 
wet-sieved in a stack consisting of 53,106,212, and 500 pm mesh sieves, using the same 
composition of wash liquid as was used to disperse samples for particle sizing. Weight fractions 
on each sieve were determined on a wet, drained basis. For each and every tank, the largest mass 
fraction passed through all sieves. The next largest mass fraction was retained on the 500 pm 
sieve for all tanks except C-104; the second largest fraction for this tank was retained on the 
53 pm sieve. 

As mentioned above, particles greater than 200 pm were observed in the PSD results under 
conditions of gentle agitation. These large particles were also detected in the sieving tests. Mass 
fractions representing sizes greater than 212 pm were 20% for AW-103 sludge, 10.8% for AY- 
101 sludge, 4.9% for C-104 sludge and 12.7% for SY-102 sludge. The estimated relative 
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measurement error varied from 1 to 49%, while the estimated relative sampling error varied from 
20 to 39% for the four tanks. 

Visual indications during sieving operations were that the largest particles were not monolithic, 
but were compact consolidates of finer materials. Some of the larger particles could be seen to 
slough off small amounts of fines under the action of the sieve shakerhibrator. Visual 
observations of large-particle sieve fraction samples 2% months after sieving revealed that many 
had generated large amounts of suspendible fines while undisturbed under wash liquid. 

Samples of the sieve fractions passing the 53-pm sieve for all four tanks were particle sized at 
222-S Laboratory. All four fractions possessed a large distribution mode between 100-1 50 pm, 
which was stable to the most rigorous stirring or ultrasound applied. This may have been a 
manifestation of re-agglomeration occurring in approximately six weeks that the samples sat 
under wash liquid before they were particle sized. 

A sample of the C-104 sieve fraction representing particles between 53 and 106 pm was particle 
sized to yield a single mode very close to expectation, also stable towards the most rigorous 
stirring or ultrasound. 

Samples ofthe sieve fractions from Tanks AW-103, AY-101 and SY-102 retained on the 
500 pm sieve were particle sized, though the aliquotting technique for particle sizing was 
inadequate to properly represent the largest particles. The major mode of these fractions was 
much less than 500 pm except for Tank SY-102. These sieve fractions were moderately to 
largely unstable towards increased stirring or ultrasound. The SY-102 sieve fraction indicated 
some large particles were difficult to break up. The best representation of complete PSDs for 
Tanks AW-103, AY-101, C-104 and SY-102 was derived by splicing the sieve test results to the 
PSD results. 

Settling Tests 

Tests of unhindered settling velocity were conducted on composite samples from Tanks AW- 
103, AY-101, C-104 and SY-102 dispersed in the same 1M NaOH, 1M NaNO3 wash liquid used 
for dispersing PSD samples and conducting wet sieve tests. In these tests, the fractions of the 
particulates in the samples that settled at rates faster than 0.0865 cm/s were collected. In two 
trials conducted for each tank sample, the volume fractions collected were 4% and 4% for AW- 
103 sludge, 7% and 9% for AY-101 sludge, 4% and 9% for C-104 sludge, and 6% and 4% for 
SY-102 sludge. Observations of coarse particle layers in the settled fractions, and their variation 
with changes in plunger mixing operations, suggested that some breakup of the coarser particles 
was being caused by the stirring operations required to suspend the particles prior to settling. 

Attempts to estimate the effective settling densities of the particles were confounded for all four 
tank studies, apparently by this instability of the particle populations toward mixing during the 
settling tests and toward stirring during particle sizing. Inadequate representation of large 
particles due to the small aliquots taken for sizing may also have played a role. Alternative 
estimates using the settled fraction percentages and the sieve test results yielded density 
estimates in the 1.1 g/cm3 range. The effective settling density estimates of the two methods for 



HNF-8862, Rev. 0 

all four tank sludges fell between 1.106 g/cm3 and 8 g/cm3. Further development would be 
needed to provide more useful estimates of effective particle density. 

Particle sizing showed that a large fraction of the particle volume in the settled sludge fractions 
of all four tanks was present in particles greater than 100 ym. These large particles were not as 
susceptible as the original tank composite samples to breakup by sonication. 

Microscopic Examinations 

PLM and IA particle sizing were performed on composite samples, sieved fraction samples and 
settled samples from Tanks AW-103, AY-101, (2-104 and SY-102. The techniques used to 
prepare and observe the PLM/IA images were not suitable for sizing fragile particles greater than 
50 ym in size, nor for sizing populations of wide dispersion. The PLM and IA results reflected 
this by generally being unable to observe the larger particles of principal interest to this program. 

Conclusion 

Large particles greater than 200 pm in diameter do exist in sludge composites from HLW Tanks 
AW-103, AY-101, C-104, and SY-102 made from archived core samples. These large particles 
are present in amounts ranging from 5 vol% to 20 vol%, though only 4% to 9% of the particle 
volume in these sludges has free settling speeds large enough to be of concern in the Waste Feed 
Delivery system. The large particles appear to be more-or-less loose consolidates of smaller 
particles. 

The particle size analyzer at 2223  Laboratory, equipped with the recirculating sample loop, can 
detect particles greater than 200 pm, using the sample agitation parameters developed in this 
work. However, current PSD sampling, aliquotting, and measurement techniques are inadequate 
for quantitative measurement of particle fractions larger than 200 pm. These large particles 
should first be sieved out of sample aliquots in the 15 g range before proceeding with the routine 
PSD analysis. The results of the sieving and PSD measurements can be spliced together to 
provide an overall size distribution. 
When particles greater than 200 pm are not detected, it must mean that either they were not in 
the sample aliquot taken or they were too fragile to withstand the agitation necessary for 
measurement. Conversely, if the analyzer does report large particles, they are indeed present. 
These large particles generally break up while being analyzed. 
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1. INTRODUCTION 

The primary goal of the River Protection Project (RPP; see DOE 2001) is to vitrify the waste 
stored in Hanford’s underground waste tanks. The major facility to accomplish this goal is the 
Waste Treatment Plant (WTP), which is now in the first phases of construction. A significant 
part of the RPP is to transfer the.waste by pipeline from the Hanford underground tank farms to 
WTP. 

The flow rates and pipeline pressures required to deliver high-level waste (HLW) slurries to the 
WTP are estimated in the Waste Feed Delivery Transfer System Analysis (Julyk 2001). 
However, these estimates have depended strongly on some fairly speculative input values for the 
waste properties - specifically, the sizes and densities of the particles in the wastes. In the 
summer of the year 2000, it was established that the available particle size distribution (PSD) 
data for HLW were widely scattered (Jewett 2000). A conservative statistical projection 
estimated that the median particle size in one or more HLW tanks could be as high as 275 pm. 
No measurements at all were available for the densities of the particles. This state of affairs led 
to an estimate (Julyk 2001) that design pressures for the transfer system would have to be 
substantially higher than those previously planned. 

In order to avoid costly design changes, money was allocated in February 2001 for an ambitious 
laboratory program to obtain more definitive measurements of waste particle properties (Jewett 
2001). The results of that program, dubbed Waste Particle Properties Analysis (WPPA) are 
reported here. 

The WPPA work was performed at two USDOE laboratories on the Hanford Site. The first, 
located in the 2224  Building, is the main process control laboratory in Hanford’s chemical 
processing plateau (the 200 Areas). It provides most of the routine chemical and radiochemical 
analysis services for the Hanford tank farms and is operated by Fluor Hanford, Inc. The second 
laboratory, located in the 325 Building, is operated by Battelle Memorial Institute as part of the 
Pacific Northwest National Laboratory. The 325 Laboratory conducts chemical and 
radiochemical analysis work for USDOE projects both on the Hanford Site and elsewhere. 
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2. PURPOSE 

The plan for this work was formulated to: 

Provide a validated method for particle size analysis at 222-S Laboratory 

Obtain additional particle size measurements for solids in seven HLW tanks using PSD 
analyzers at two independent laboratories. 

Perform sieving tests that could be compared to the light-scattering-based PSD 
measurements. 

Perform settling tests to provide some information about the fractions of tank sludges that 
settle rapidly, and to estimate the effective particle densities. 

Perform microscopic observations to obtain qualitative information about agglomeration 
and other characteristics of the waste particles. 

Perform computer-assisted image analysis (IA) of the microscopic images to explore the 
method as a method for PSD analysis. 

3 
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3. TEST DESCRIPTION 

The test program was founded on three assumptions. 
The solids in HLW are subject to agglomeration. Although the fundamental particles in 
the waste may be quite small (on the order of nanometers; see Bunker 2000), under most 
storage and operating conditions, the particles assemble into agglomerate particles with 
sizes in the micrometer range. 
The HLW will be adjusted to approximately 10% solids by volume before pipeline 
transfer. 
The slurry liquor during the transfer can be adequately represented for all tanks by a 
solution of one molar sodium nitrate and one molar sodium hydroxide. 

In broad terms, the program consisted of eight interdependent efforts. They were: 

Assess the accuracy and comparability of light scattering PSD analysis in the 2 2 2 3  
Laboratory and the 325 Laboratory by parallel determinations on the size distributions of 
two certified standards. Also assess the possible effects of instrumental parameter 
settings on the values returned. 
Prepare representative composite samples of seven HLW slurries for PSD determination. 
Assess the comparability of the same two instruments as a function of instrumental 
parameter adjustments by parallel PSD determinations of the sludges from three HLW 
tanks. 
Determine the size distributions of the sludges of the remaining four HLW tanks with the 
222-S Laboratory particle size analyzer. 
Corroborate the 222-S PSD results on four HLW tanks by wet sieve analysis of four tank 
composites. 
Provide additional validation of PSD results and look for the possible occurrence of 
particle agglomeration by examining the major sieve fractions from the four tanks using 
the 222-S Laboratory particle size analyzer, polarized light microscopy (PLM), and IA. 
Estimate the percentages of the same four tank sludges having fast settling rates of 
concern to successful slurry transport of sludges, and estimate the effective settling 
densities of the fast-settling particles. 
Support the determination of effective particle settling densities by examining the fast- 
settling fractions from the four tanks using the 222-S Laboratory PSD, PLM, and IA. 

These efforts are detailed in the sections that follow. 

3.1. Tank Samples 

3.1.1. Tank Sample Selection 
The WPPA program required experimental observations on sludges from seven HLW tanks. The 
governing plan for sample selection was Bechtold (2001a). The guiding philosophy was to 
secure representative composites for each of eight tanks that had not dried out from extensive 
archival periods, and that had not been subjected to treatments likely to alter the native sludge 
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PSD, such as tissue homogenization. The overriding need was for sufficient quantities 
(approximately 100 grams each) to perform the suite of WPPA tasks. 

Samples were selected for these tests from the sample archives stored in the 2224  Laboratory 
hot cells, or, in the case of Tank C-107, from samples remaining from current analytical projects. 
The samples were selected to form approximate composites of all the solids in each of seven 
waste tanks to be used for high-level waste feed in Phase 1 of the River Protection Project (DOE 
2001). This objective resulted in selecting only core samples; core sampling preserves positional 
representation better than other available sampling methods. Samples that had been stored 
directly after removal from the core sampler were favored; samples that had been blended or 
homogenized (except by gentle hand-mixing) were rejected, in order to preserve the innate 
nature of the particles. 

3.1.2. Tank Sample History 
The seven tank composite samples actually used were prepared from the archive samples (or 
fresher, current samples, in the case of Tank C-107) as shown in Tables l a  and lb. These tables 
also trace the samples back to the sampling date and tank location. This information was 
obtained from the laboratory archive sample records and verified with the LABCORE sample 
tracking system. 

6 



HNF-8862, Rev. 0 

Table la. History of Samples for Tanks AW-103, AY-101, C-104, and SY-102. 

'ank !Composite(*) 

.W-103 S01T001018 

)IT001015 

llT001012 

llT001027 

:ore Sample 
.nalysis 
:eport 

teen 2000a 

ell 2000 

rills 1997 

een 1998 
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Core Sample Tank 
Analysis Used in Component Seg. Sample Extrude Other 

rank Composite(*) Report Test(s)(**) Samples Core (***) Date Date Transfers 
\Y-IO2 SOlT001029 Steen2OOl b 18683 SOIT000151 281 IOL 6/28/00 7/24/00 1/10/01 

18685 SO1TOOO152 281 I I U  6/28/00 7/24/00 1/10/01 

S01TOO1248 

SOlT001249 

Table lb. History of Samples for Tanks AY-102, AZ-102, and C-107. 

Comment 
Fromjar#1603 

FromjarU1604: 

18687 S01T000154 281 12U 6/28/00 
SOIT001250 

7/24/00 1/10/01 Fromjar#1595: 

E-102 SOIT001023 Sleen 2000b b 15430 

The 2224  Laboralow information manam 

S98T003166 254 16 7/31/98 10/19/98 
SOIT001234 

” .. .. 
car and nnnnnn IS a scrial number. In !his r e p i ,  for con(.mi<nce, this number is ?omclimes shotlcned to 3 “hid number,’’ cunrisling of the 1351 
JUI digilr ufthr. serial numher. ‘I he complete Sample ID Numbcr can be rcamslructed from the’ vial number” b) prefixing it ~ i l h  “SOITOO’. 
‘Tvsr identifiers. (a) Pumclric PSD stuJ~ss, (b) PSD nieajurrmenl, (c) sieving and rstrlinp lesls 

+*Segment nolalion (U) i ~ p p ”  half: (L) lowr haii. (A) lopmosl ,ubscpnicnt: R a i d  RI rcpreseill thc 2nd and 3rd allcnlpls. respecuwl),  10 

huintseg?lent! !  ~ e A ? ! L  .~ .___ ~ - .~ 

It is of interest in this work to understand the solubility of the solids in the waste samples shown 
in Tables la and I b; rhis understanding requires knowledge of the composition of the solids. 
Chemical characterization of the tank solids has been reported in the documents cited in the 
table. These results, however, generally do not distinguish between the components actually 
present in solid phases and those dissolved in the interstitial liquor of a sludge or slurry. Also, 
other available sources should be considered to get best possible estimates of waste 
compositions. The “best-basis” chemical inventories for the wastes in each of Hanford’s 
underground waste tanks are maintained on the “TWINS” web site (http://twins.pnl.gov). The 
“best-basis” inventories for the wastes to be delivered to WTP during Phase 1 of RPP havc been 
evaluated using the ESPTM chemical equilibrium program to obtain the compositions of the 
actual solids in the wastes (Orme 2001). Table 2 exhibits the concentrations of the major 
constituents in the solids of the tanks listed in Tables l a  and Ib. 

TM OLI Systems, Inc., Morris Plains, NJ 
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Table 2. Compositions of solids in HLW tanks. 

3.1.3. Tank Sample Utilization 
Table 3 shows how the tank waste composite samples were used in the WPPA project. 

Table 3. Utilization of tank waste composite samples. 

Tank 
AW-103 
AY-IO1 
C-104 
AY-102 
Az-102 
C- 104 
SY-102 

3.1.4. Tank Sample Preparation 
Once prepared, the archival composites in large jars were mixed with soft, rubber kitchen 
spatulas, then subsampled for particle sizing according to test procedures designed to render 
them homogeneous. The procedures are attached as Appendix A. 
The one exception was the C-107 composite used. There was no need reconstitute the moisture 
of this composite, because it was built from fresh samples only three to four months old, as 
shown in Table 1 b. These component sludge samples had been kept wet under water while 
awaiting PSD analyses, and the entire contents of each, water and all, were used to prepare the 
composite (Duncan 2001a). 
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Two 25-g samples were taken from each of the original Tank AW-103, AY-101, and C-104 
composites. One sample for each tank was sent to 325 Laboratory for PSD analysis; the other 
was set aside in the 11-A hotcells for PSD analyses at the 222-S Laboratory. 

Further subsampling from the original and PSD composite jars is described in subsequent 
sections of this report, in connection with the specific analyses and tests. 

3.2. PSD Comparison Tests 
The plan for the comparative and optimizing studies of PSD analyzers (Duncan 2001b) 
employed analyzers at the 2224  and 325 Laboratories. Both laboratories used instruments based 
on the light-scattering principle, but the instruments were of different makes and models. Each 
provided different designs for dispersion of the particles and presenting them to the interrogating 
light beams. These designs involved sonication, pumping, and circulation of the particulate 
suspension. 

The PSD measurements at the 222-S Laboratory were made using a HoribaTM LA-910 “Laser 
Scattering Particle Size Distribution Analyzer.” The flow cell configuration was used for all 
measurements. The analyzer and the components of the measurement flow loop are described in 
Appendix B. The basic operational sequence followed in performing all the 222-S PSD 
measurements presented in this report is also described in Appendix B. 

The PSDs were measured at the 325 Laboratory with a Microtrac’ XlOO particle size analyzer. 
Like the Horiba LA-910 analyzer used at the 222-S Laboratory, the Microtrac circulates the 
sample suspension through the measurement cell from a reservoir. However, the Microtrac does 
not have a stirrer in the sample reservoir. The outlet of the Microtrac reservoir is located at the 
funnel-shaped bottom of the reservoir, obviating the need for a stirrer. 

The purpose of the PSD comparison tests was threefold: to evaluate the impacts that adjustments 
to the sample circulation and dispersion options of the two analyzers have on the measured 
PSDs; to compare the results of PSD analyses generated by the two instruments and laboratories; 
and to generate PSD data on composites of waste material from three Hanford tanks. To these 
ends, two series of PSD measurements, at predefined circulation and dispersion conditions, were 
made at each laboratory. 

First, a series of PSD measurements were made on two, certified, quartz powder particle size 
standards: BCR No. 67 and BCRNo. 130. Each laboratory received its own standards in jars 
dispensed by the purveyor. The PSDs of these two standards are certified by the Commission of 
the European Communities, Community Bureau of Reference - BCR. Copies of the 
certification documents are included in Appendix F. The nominal range of particle diameters for 
standard BCR 67 is 3 prn to 20 pm. Certified Stokes particle diameters for standard BCR 67, 
from gravitational sedimentation tests, extend from 2.40 pm for the 1.2 mass-percent undersize 

TM Horiba is a trademark of Horiba, Ltd., Kyoto, Japan. 
@ Microtrac is a registered trademark of Leeds & Northrup Company, North Wales, Pennsylvania. 

10 



HNF-8862, Rev. 0 

cut to 32.00 pm for the 99.1 mass-percent undersize cut. The nominal range of particle 
diameters for standard BCR 130 is 50 pm to 220 pm. Certified volume equivalent diameters for 
BCR 130, from sieve analyses, extend from 46.4 pm for the 1 mass-percent undersize cut to 
244.6 pm for the 99 mass percent undersize cut. The range of sample circulation and dispersion 
conditions evaluated during PSD measurements on the quartz powder standards at the two 
laboratories were prescribed in the project test plan (Duncan 2001b). 

Second, a series of PSD measurements were made on composite samples of solids from three 
Hanford tanks: AW-103 (Composite Sample SOlT001018), AY-101 (Composite Sample 
SOlT001015), and C-104 (Composite Sample SOlTOO1012). Preparation of these composites 
from archived samples was described in Sec. 3.1.4. Samples of these composites (-25 g each) 
were transported to the two laboratory facilities for PSD analysis. As for the measurements on 
the quartz standards, the range of sample circulation and dispersion conditions evaluated during 
PSD measurements on the three tank composites were also prescribed in the project test plan 
(Duncan 2001b). 

PSD measurements require the use of a liquid to disperse the particles. Since agglomeration of 
solids is greatly affected by the ionic strength of the surrounding liquid, and since the objective 
of this work is to determine waste properties under the conditions of pipeline transport, the 
dispersant PSD measurements in these two series was selected to roughly approximate the liquid 
compositions expected during pipeline transport. The composition selected was a solution of 1M 
NaOH and 1M NaN03 in water. This dispersant was used for all the HLW PSD measurements, 
except as noted for some measurements of BCR standards at the 325 Laboratory. Dispersant of 
the same composition was used in the sieving and settling tests as well. 

3.2.1. PSD Measurements at 222-S Laboratory 
Dispersant Liquid. The 1M NaOH, 1M NaN03 dispersant liquid discussed above was prepared 
by the 222-S Standards Laboratory and filtered through 0.45 pm filters prior to use. A volume of 
160 mL to 170 mL of the dispersant liquid was used in each measurement. 

CirculatiodDispersion. The LA-910 analyzer used by the 222-S Laboratory utilizes a 
combination of stirring and pumping to distribute sample solids in the liquid dispersant and pass 
the specimen slurry through the analyzer’s flow cell. A three-bladed, mechanical stirrer that 
operates in the analyzer’s sample tank stirs the specimen slurry. Two stirring speeds were 
evaluated: a minimal “Step 1” (a few revolutions per second) and a maximum “Step 3” at which 
the liquid vortex in the sample tank was just above the stirrer blades. For reference, the 
maximum speed of the stirrer, 1000 rpm, is at “Step 7” in distilled water. 

A peristaltic pump positioned between the sample tank and the measurement flow cell effects 
sample circulation in the LA-910 flow loop. A full description of the pump and tubing system, 
and measured pump curve (mL/s vs. Step Setting) data is presented in Appendix B. A default 
“Step 6” pump speed, 14.4 mL/s flow rate, was prescribed for all 222-S PSD measurements; this 
speed was determined in preliminary tests to provide adequate suspension of even the largest 
particles of the BCR 130 standard and not high enough to introduce air bubbles into the 
circulating sample stream. 
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Ultrasonic Treatment. All PSD measurement sets included treatment of the specimens in an 
ultrasonic bath for periods of 2 or 20 minutes. All these “sonications” were made with the 40 W, 
39 kHz, ultrasonic bath integrated with the LA-910 analyzer’s sample tank. 

Each measurement set for the comparison tests on the tank composites also included a quiescent 
delay period of 60 minutes following the ultrasonic treatment. The specimeddispersant liquid 
mixtures remained in the analyzer during these delay periods. The mechanical stirrer in the 
sample tank was turned off during the delay periods. For the AW-103 composite measurements, 
the specimen circulation rate (i.e. the pump speed) was reduced to the minimum “Step 1” value 
(2.1 mL/s) during the delay period; for the AY-101 and C-104 composites the circulation pump 
was turned off. 

Test Sequence. The PSD data for all the WPPA measurements was collected in “Sets” of 
consecutive PSD “Runs” on individual analytical specimens. At the beginning of each set, the 
sample solids were gradually added until light scattering by the sample particles reduced the 
initial measured intensities of the dual light beams of the LA-910 analyzer by 5% to 30%. The 
actual amounts of sample solids added in each PSD measurement are estimated to be I 0.1% by 
volume of the specimen slurry. 

The circulation and dispersion conditions - speed of the flow loop peristaltic pump, speed of the 
sample tank mechanical stirrer, and ultrasonic treatment time -were manually set for each 
individual PSD run. For the PSD comparison test measurements, the specific 
circulatioddispersion conditions selected for each run and the order in which the runs were made 
within a measurement set were prescribed in the project test plan (Duncan 2001b). 

Refractive Index Effects. The proprietary calculations internal to the Horiba LA-910 PSD 
analyzer that convert the measured light scattering patterns into PSDs were repeated with three 
different input values of refractive index for the sample solids. These calculations, 
demonstrating the effects the selection of refractive index can have on the calculated PSDs, were 
made on a subset of the PSD data from measurements on the quartz powder standards and the 
AW-103, AY-101, and C-104 composites. The selection ofthe refractive index values for the 
quartz powder standards and the tank composites is discussed in Sec. 4.4.1. 

Quality Control Measurements. Two, interlaced series of quality control measurements were 
made over the course of the PSD measurements described in this report. The first series includes 
measurements on a set of monodisperse polystyrene microsphere standards with nominal particle 
diameters ranging from 200 nm to 140 pm. The second series consists of a set of repeated 
measurements on a third quartz powder standard, BCR 69. The nominal particle size range for 
BCR 69 is 12 pm to 90 pm. All quality control measurements in both series were made using 
deionized water as the dispersant liquid. The certification documentation for the standards, the 
run conditions used, and the results of the PSD measurements are included in Appendix F. 
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3.2.1.1. Certified Standards 
Sampling. The BCR 67 standard was received from the vendor (Duke Scientific Corp., Palo 
Alto, California) as a 9.0 g sample identified as No. 1448. Standard BCR 130 was received 
(from the same vendor) as a 45 g sample identified as No. 618. The BCR 67 sample was 
subdivided into eight aliquot portions using a rotary riffler (Model RR-5 Rotary Micro Rimer, 
Quantachrome Corp., Boynton Beach, Florida). The BCR 130 sample was riffled into 16 aliquot 
portions, using a two-stage riffling process. In this procedure, the eight test tubes of material 
from the first stage were re-combined into two tubes, and these were each individually riffled to 
give the 16 aliquots. 

Specimen Introduction. Analytical specimens of the quartz powder standards were withdrawn 
from the riffled aliquot portions in the following way. Sufficient deionized water was added 
directly to an aliquot vial to form a thick paste. This paste was thoroughly mixed by gentle 
stirring with a micro-spatula. An analytical specimen was then taken by transferring the required 
amount of this paste from the aliquot vial to a fresh charge of the NaOHNaNO3 dispersant liquid 
circulating in the analyzer sample tank. 

3.2.1.2. Composite Samples from Tanks AW-103, AY-101 and C-104 
Sampling. To satisfy radiological safety objectives, the 25-g composite subsamples for 222-S 
PSD measurements were further subdivided into 0.5- to-1-g samples in the 11-A hotcells. The 
AW-103 composite (SOlT001020) was stirred in its jar using a laboratory scoopula. Significant 
amounts of the composite adhered to the scoopula that was then held over a pre-labeled sample 
vial and gently shaken and tapped with another spatula until sufficient material had exuded from 
the composite mass and fallen into the sample vial. This process was repeated until six one-gram 
subsamples had been taken. Approximately 0.5 mL of deionized water was then added to each 
of the analytical samples to mitigate any sample drying. The samples were then sealed, loaded 
out of the hotcells and transported to the PSD analyzer for analysis. 

It was soon suspected that this sampling technique might have produced subsamples with 
concentrations of smaller particles that were artificially high relative to that in the source 
AW-103 composite. It was decided, however, that the initial set of AW-103 analytical samples 
collected were adequate for an evaluation of run parameters, which was the primary focus of the 
initial set of PSD measurements. 

An improved technique was developed for subdividing tank composite splits into analytical 
samples. The AW-103 measurements were repeated with this improved technique, and it was 
used for all the other tank samples as well. This improved subsampling method is described as 
follows: The composite was gently stirred in its source jar using a metal spatula. The end of a 
disposable, plastic transfer pipette was trimmed back until the inner diameter of the pipette tip 
was approximately 5 mm. Several milliliters of the thick composite slunylpaste was then 
removed from the source jar with the pipette and expelled into the sample vial. This process was 
repeated, using the same modified pipette, until all the analytical samples for a composite had 
been collected. Approximately 0.5 mL of deionized water was then added to each sample vial 
before sealing them and loading them out of the hotcells. 
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Specimen Introduction. Shortly prior to initiating a PSD measurement set, -10 mL of the 
NaOHNaNO3 dispersant liquid was added to the sample vial. The sample was gently stirred in 
the vial using a flat-bladed, plastic stir rod. Immediately prior to withdrawing the analytical 
specimen the samplc was repeatedly mixed by taking up and expelling 1 to 2 mL of the sample 
slurry with a disposable plastic transfer pipette (a process hereafter called “liquid-sparging.” 
Prior to use, the tips of the pipettes werc trimmed and/or formed until they had a round opening 
with an inner diametcr of 2 mm. Following the sparging, a portion of the sample slurry was 
immediately taken up into the transfer pipctte and quantitatively transferred into a 160 mL 
charge of filtered, NaOHNaNO3 dispersant liquid circulating in the PSD analyzer’s tank. This 
specimen introduction process was used for all PSD measurement sets on the AY-IO1 and C-I 04 
composites and for AW-103 sample(s) SOlT001424, SOlT001425, SOlT001426, and 
SO1 TOO1 427. 

The method used to introduce Tank A W- 103 samples SO1 TOO 1669 and SO 1 TOO 1670 was 
patterned after the method described below for the Tank AY-102 and AZ-102 samples. PLMAA 
specimens had been withdrawn from subsample SOlT001670 prior to PSD analysis. Although 
several milliliters of NaOHNaN03 solution had been added to this subsample in connection 
with taking the PLWIA specimens, little cover liquid remained when PSD analysis was initiated. 
Therefore, thc same specimen introduction steps described above for SOlT001669 were also 
followed for subsamplc SOlT001670. 

3.2.1.3. Composite Samples from Tanks AY-102, AZ-102, C-107, and SY-102 
The 2224 Laboratory PSD measurement results were reviewed by WPPA project personnel 
following the completion of the PSD measurements on the certified quartz powder standard 
materials and the AW-103, AY-101, and C-104 composite subsamples (Sec. 3.2). A primary 
focus of this review was evaluation of the apparent impacts of the various circulation and 
dispersion options tested at the 2224  facility. As a result of this review, a simplified 
measurement set of four PSD runs was developed and prescribed for all subsequent PSD 
measurements undertaken in the WPPA project. 

This four-run measurement set is diagramed in Appendix B (“Tank Waste Composite”). The 
measurement sequence is fbrther described here. Following “Load-In” of the analytical 
specimen, an initial PSD run is made at a pump rate of “6,” a stir rate of “1,” and without 
sonication to capture the specimen PSD under mild circulation and dispersion conditions. For 
the second PSD run, the stirring rate is increased to “3” to insure that large or dense particles that 
may not have been adequately dispersed in the specimen slurry at the slower stir rate are 
observed. In the third PSD run the pump rate of “6” and stir rate of “3” are maintained, and the 
specimen is subjected to ultrasonic treatment for two minutes immediately prior to collection of 
the PSD data. In the fourth and final PSD run, the stirring speed is reduced from “3” to “1” prior 
to collection of the PSD data. Disappearance of portions of the specimen PSD when the stir rate 
is reduced could provide indirect information concerning particle densities. 

The quiescent delay periods, which were evaluated during the previous measurements on the 
AW-103, AY-101, and C-104 composites and found to have little observable impact on the PSD 
measurements. were eliminated. 
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The initial PSD measurements on some of the tank composite materials (Sec. 3.2.1.2) indicated 
that the pumping and stirring applied in the 222-S LA-910 PSD analyzer were sufficient to 
quickly alter the PSDs of some materials. The use of milder load-in conditions (pump rate “3,” 
stir rate “3”) and extension of the time tracking for the measurement set to include the load-in 
period were used in response to this observation. These modifications were, however, 
inadvertently discontinued shortly after they were initiated. 

Sampling. Subdivision of the composite samples for Tanks AY-102 (SOlT001030), AZ-102 
(SOlT001024), and SY-102 (SOlT001028) into analytical subsamples was performed using the 
large bore transfer pipette method described above. 

As noted in Sec. 3.1.4, a composite sample of Tank C-107 wastes was prepared by combining 
ten subsamples taken from segments of C-107 Core Samples 287 and 288 (retrieved February 
2001). The composite was prepared on August 29,2001 by transferring (as completely as 
possible) the contents of the ten samples listed in Table l b  into a single 120 mL bottle. Rinsing 
with deionized water facilitated transfer of the samples into the composite container. The 
prepared composite (SOlT001673) was a 110 mL aqueous slurry containing 4 0  g of C-107 
solids. This composite was prepared outside of the 222-S, 11-A hotcells; therefore subdivision 
into analytical samples prior to hotcell load-out was not required. 

Specimen Introduction. The analytical specimens from SY-102 composite subsamples 
SOlT001648 and SOlT001649 and from AZ-102 composite subsample SOlT001651 were 
introduced into the PSD analyzer following the same technique previously described for the 
AW-103, AY-101, and C-104 composite specimens (Sec. 3.2.1.2). 

The analytical specimens from the AY-102 composite subsamples and from the remaining 
AZ-102 composite subsamples, SOlT001652 and SOlT001653, were introduced to the PSD 
analyzer in a different manner. First, 2 to 3 mL of filtered (0.45 pm), deionized water was added 
to the 20 mL sample vial. The sample slurry was not stirred following addition of the water. 
The sample slurry was liquid-sparged in the sample vial using an unmodified, disposable plastic 
transfer pipette. The tip opening in these pipettes is circular to slightly oval in shape with an 
inner diameter of 1.5 to 2 mm. Following this sparging, a quantity of the slurry was withdrawn 
from the sample vial with the transfer pipette and transferred, dropwise, to a fresh, 160 to 
170 mL charge of the NaOWNaN03 solution circulating in the PSD analyzer. Addition of 
sample was continued until the circulating specimen slurry had sufficient solids loading for PSD 
measurement. 

The C-107 composite (described above) used in this study was an aqueous slurry with fairly low 
solids loading. The analytical specimens were all removed directly from the composite jar. 
Transfer to the PSD analyzer was effected by gently stirring and liquid-sparging the composite 
with an unmodified, disposable plastic transfer pipette. An appropriately sized specimen was 
then transferred, dropwise, to a fresh NaOHMaN03 solution charge circulating in the PSD 
analyzer. 
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3.2.2. PSD Measurements at 325 Laboratory 

The standards and samples were added to the reservoir of the Microtrac XlOO analyzer while the 
suspending medium was circulating at the desired flow rate. The particle size analyzer software 
indicated when sufficient particles had been added to obtain meaningful results. 

The BCR standards were subdivided for PSD analysis into equal aliquot portions using the same 
model rotary riffler and the same procedure as was usea at the 222-S Laboratory (Sec. 3.2.1.1). 
Small portions of these aliquots were transferred to the analyzer as dry powders without re- 
mixing, using a microspatula. 

The tank composite samples analyzed at 325 Laboratory were from Tank AW-103 (Sample # 
16981), Tank C-104 (Sample # 17009), and Tank AY-101 (Sample # 18730). The samples were 
composites from archive samples as described in Sec. 3.1. 

If the viscosity of a waste sample was low enough that the suspension could be pipetted and 
particles would not clog the opening of the pipette, the samples were introduced into the analyzer 
with a plastic transfer pipette having an opening of approximately 2 mm. Prior to sampling, the 
waste sample was stirred with the pipette, and the subsample was taken near the bottom of the 
vial. 

If a representative subsample of the waste could not be obtained with a transfer pipette, a 
microspatula was used to obtain the sample. The sample was gently stirred with the 
microspatula prior to subsampling, and the subsample was taken near the bottom of the vial. The 
tip of the spatula was immersed in the suspending medium to transfer a small portion of the 
sample into the analyzer. 

Particle size distributions of the waste samples were measured at flow rates between 17 and 
60 mL/s prior to and after sonication at varying durations and delay times. Particle size 
distributions were calculated using various particle refractive indices for each measurement 
condition. Particle size distribution was measured under a series of different conditions on each 
aliquot. The sample was generally changed out when the sample had been sonicated, and the 
next measurement required an unsonicated sample. The table of contents to Appendix G shows 
the measurement sequence and the measurement conditions for each sample. The points in the 
measurements sequence where samples were changed out of the analyzer are shown as solid 
horizontal bars. 

For samples requiring PSD measurement immediately after 2- and 20-minute sonications, the 
sonication was done at 40 watts directly in the recirculation system of the Microtrac@ analyzer. 
For sonication of samples requiring delays before measurement, vials containing concentrated 
slurries of the samples in the suspending medium were sonicated at 40 watts in an ultrasonic 
cleaner (Model FS 15, Fisher Scientific International, Inc., Hampton, New Hampshire). The 
concentrated slurries were prepared by gently stirring the tank waste sample with a microspatula, 
transferring a subsample from the bottom of the sample to a 2 mL vial having a V-shaped 
bottom, then adding the suspending medium to the subsample. The sonicated particles were 
added to the PSD analyzer just prior to the measurement. 
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To obtain some understanding of the effect of the refractive index value used in the proprietary 
Microtrac PSD calculation, particle refractive indices of 1.5, 1.7, and 2.0 were used to calculate 
the particle size distributions of the tank wastes. These refractive indices are representative of 
sodium aluminosilicates (1.5), aluminum oxides (1.7), and iron oxides (2.0). For the BCR 
standards, the refractive index of quartz, 1 S4, was used. The PSD of the standards was also 
calculated with a particle refractive index of 2.0 to determine the impact on the results. 

3.3. Sieve Testing 

3.3.1. Sieve Test Plan 
The sludge composites from four HLW tanks (Tanks AW-103, AY-101, C-104, and SY-102) 
were sieved to provide an additional basis for assessing the validity of the PSD results. The 
sludges could not be dry-sieved, because their interstitial liquor contained substantial amounts of 
dissolved solids, such as sodium nitrate, sodium hydroxide, etc., that would artificially 
consolidate the particles of a sludge if it were dried. Furthermore, it was desired to maintain an 
approximation to the actual slurry condition the sludges would experience when retrieved from 
the tanks, so that any effects of particle agglomeration could be observed if agglomeration 
occurred before, during or after sieving. This meant the sludges had to be wet-sieved with a 
liquor that at least vaguely approximated the suspending fluid obtained when sluicing the tanks. 
The composition chosen for the synthetic liquor in all the WPPA tests was an aqueous solution 
one molar each in sodium hydroxide and sodium nitrate. This "wash liquid" contained 
approximately 9% dissolved solids, so, to obtain values for the relative amounts of material left 
on each sieve, both the sample to be sieved and the resulting sieve fractions had to be weighed in 
the "wet, drained" state - not the dried state. Even if the consolidating crystallites that formed in 
an attempt to dry a sludge were to reversibly re-dissolve and release the sludge particles upon re- 
slurrying, the added weight of the dissolved solids would not be accounted for in a mass dried for 
weighing. If the sieve fractions were to be washed with a dilute electrolyte and dried, they could 
then only be compared to a washed and dried portion of sludge equal in weight to the original 
sieved sludge aliquot. The practicalities of performing these extra operations with hot cell 
manipulators led to the judgment that measurement error was not likely to be improved by such a 
refinement. 

The plan for conducting the wet sieving was Bechtold (2001b). The detailed procedure for 
conducting the wet sieving in a hot cell is found in Appendix C. 

3.3.2. Sieve Test Reagents and Equipment 
The reagent for wet sieving was the same as for all WPPA tasks - the 1M NaN03, 1M NaOH 
wash liquid, pre-filtered through a 0.45pm membrane. 

The equipment was arranged as shown in Figure 1. The sieves consisted of Gilson Co. part 
numbers SV-135 #35, SV-155 #70, SV-165 #140 and SV-185 #270, which are three-inch 
diameter clear plastic sieves in mesh sizes 500,212, 106 and 53 pm, respectively. They were 
mounted on a Gilson Co. part # SV-217, wet test pan to collect the eluate. The whole affair was 
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held by a Gilson Co. part# SS-28 Vibra-PadTw shaker on a lab jack, leveled by a 10-inch square 
leveling plate. 

The general procedure was to tare the sieves as wetted and shaken, stack the sieves in increasing 
order of mesh size, weigh a portion of wet sludge, slurry it in wash liquid, and pour the slurry on 
the top sieve while the shaker was on. Additional wash liquid was poured through the sieves 
until the individual eluates from all sieves ran clear. Reweighing of each sieve after draining 
provided net weight fractions of original sludge, while the eluate fraction was determined by 
difference. Samples of each mesh fraction were then put in vials under fresh wash liquid for 
subsequent analysis by PSD, PLM, and IA for those samples representing fractions greater than 
5% of the whole. 

r with 

.eveli 

I Restraints 

ng Plate 

Figure 1: Sieve Test Equipment Arrangement. 

3.4. Settling Tests 
Rough, exploratory slurry transport calculations determined that slurry particles whose 
unhindered settling rate is less than 0.0865 c d s  can be transported from the tank farms to the 
Waste Treatment Plant without exceeding the current system design pressures. Any particles 
that settled faster than this would begin to present a problem of increasing degree as their free 
settling speed and percent-of-slurry increased. 

To complicate matters, the design basis slurry transport model does not accept particle settling 
speeds directly as an input parameter. Rather, it requires an intrinsic particle effective density. 
Hence it was important to find a method to determine an “effective settling density” (i.e., a 
parameter for density to be inserted into a free-settling velocity equation that results in a correct 

TI Vibra-Pad is a trade name of Gilson Medical Electronics, Inc., Middleton, Wisconsin. 
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settling speed) for HLW particles in their possibly agglomerated, porous states. This ruled out 
gas pycnometry, even if the particles could somehow be rinsed and dried beforehand. 

The means selected to estimate both the fast-settling fraction and effective particle densities of 
slurries was a variation on the traditional sedimentation-fractionation method of determining 
particle size, wherein particles are fractionated according to their settling speeds in fluids 
(Herndan 1953). In this kind of experiment, a dilute, homogeneous suspension of particles is 
allowed to settle in a fixed column of liquid having a known density and viscosity, for a fixed 
length of time. When the settling time is up, a fixed, upper portion of the liquid column is 
relatively quickly stripped away by vacuum decantation to leave the remaining lower portion. 
This lower portion contains the particles that settled rapidly enough to escape the upper, 
decanted, portion of the column. Some of them did so by starting the settling period very close 
to the decantation boundary, while others may have had to fall all the way from the top of the 
fluid column. If the fluid column is re established to its full height with fresh, fluid, and stirred 
to re-homogenize, then the remaining particles are randomly redistributed over the full column 
height, making some of the slower ones vulnerable to decantation. The settling and decantation 
is undertaken again to remove more of the slower particles, leaving the remainder relatively 
enriched in those particles that can fall at least over the full column height fast enough to escape 
being decanted. Repeating the refilling, re-homogenization and settling enough times would 
eventually leave behind only those particles able to fall faster than a minimum critical speed 
defined by the column height, the decanted height, and the settling time. Free settling theory 
(Allen 1990) can be used to relate this critical speed to the size of the particles through their 
density and the fluid properties. Conversely, one could then use an independent size estimate to 
estimate the density through the fluid properties and the speed. Practicalities usually dictate a 
finite number of settle-strip operations leaving an approximate separation of the original particle 
distribution between slow (decanted) and fast (remaining) fractions. 

3.4.1. Settling Test Plan 
The settling fractionation described above is usually performed on small-sized particles having 
slow settling speeds, so there is ample time over the settling period to allow the stirring currents 
to settle down and the decantation to take place without appreciably disturbing the settling 
particles. In this program, however, the fairly fast settling speeds and need for slurry fraction 
data called for some departure from and compromise to the traditional experiment. 

Decantation rates had to be fast so that the decantation time would be short compared to 
the settling time. This meant that the decantation tube and associated orifices had to be 
of substantial diameter to pass liquid quickly. It also meant that the decantation 
withdrawal point in the settling apparatus could not be as close as desired to the bottom, 
else the currents caused by rapid decantation could sweep up and remove particles that 
had legitimately passed below the withdrawal point. 
Settling times were restricted by the practical height limitations of any settling apparatus 
to be used in a hot cell. Hence, it was not possible to completely remove the effects of 
initial stirring currents on the fractionation of high-speed particles. 
The need to measure fractions of remaining particles meant that as much volume of fluid 
be used as practical to accommodate substantial quantities of particulate, yet still provide 
an approximation to free settling. 
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The settling had to be done on a dilute suspension basis (-1% by volume of particulate) 
to enswe that the separate particles don't hinder each other. Consequently the 
determination of fractions by weight was impractical. Instead, the volume fractions of 
particulate before and after the fractionations were determined with the use of a standard 
Imhoff settling cone available from chemical equipment suppliers. 

The settling test plan (Bechtold 2001b) and test procedure (Appendix D) together were 
formulated to meet these requirements and to mezsure fast settling volume fractions and 
effective particulate densities for sludge composites from Tanks AW-103, AY-101, C-104 and 
SY-102. To estimate densities, the settling theory in Allen (1990) had to be generalized to 
include turbulent, non-Stokes settling. This is discussed in Sec. 5.7. 

3.4.2. Settling Test Equipment and Reagents 
A fast sedimentation pipette was designed and fabricated in glass, as shown in Figure 2. The o- 
ring joint permitted easy access to settled fractions when necessary. The pipette and vacuum 
system (40 mm body, 9 mm dip tube, 6 mm bore stopcock) were sized to permit rapid stripping 
of most of the settling column. The decantation ports were placed on the sides of the decantation 
tube to minimize the disturbance of the sediment below the dip tube when decantation was in 
progress. The essential measurements of the actual pipette used were from as-built 
measurements: Total liquid height = 28.0 cm; Height to bottom of dip port = 3.4 cm; and 
settling column volume 360.7 mL. These measurements realize a maximum settling distance of 
24.6 cm to the decantation point. This distance was calculated to be perturbed by less than 2% 
when the decantation tube was inserted, because the decantation tubes dimensions are 9mm by 
4 m m  wall, and the tube fills with fluid upon insertion. - (To Vacuum) 
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Figure 2: Settling Test Pipette Details. 

The original mixing plunger, designed in the plan and fabricated from glass, proved too fragile 
for hot cell use. Instead, a plunger was fabricated by removing the piston from a 50 mL plastic 
syringe plunger, and turning the stub down so it would fit 2 cm into a length of 3/8” stiffpoly 
tubing. The syringe part of the new mixer provided a flat disc agitator that fit nicely into the 
bore of the settling pipette, having just enough relief from the sides to efficiently mix the pipette 
contents when the plunger was stroked up and down using the tubing end as a handle. 

The pipette was arranged with a vacuum pump and nearby Imhoff cone in a hot cell as in Figure 
3. A one-liter vacuum flask and a Cole Parmer Air Cadet@ vacuum pump, catalog # U-07530- 
40, were used. 

VACUUM 
DBB 7mmt 

Figure 3: Settling Test Equipment Arrangement. 

The reagent used to slurry, disperse and settle the sludge composites was identical to the wash 
liquid used in the particle sizing and sieving tasks - the 1M NaNO3, 1M NaOH aqueous wash 
liquid that had been pre-filtered through a 0.45 pm membrane to lessen the particulate 
background. Over 20 liters of the liquid were necessary for this task. 

3.4.3. Settling Test Procedure 
Samples were prepared by first weighing an aliquot of the wet solids in a 50-mL cone (after 
mixing the source material with a spatula). The cone was then filled to about 37 to 38 mL with 
the wash liquid and shaken to mix the slurry. The slurry was then transferred into the Imhoff 
cone using more wash liquid to give a total Imhoff cone volume around 100 to 115 mL). The 
sample was usually allowed to settle for anywhere from one hour to four nights’ time, depending 
on the visual settling behavior, before its settled volume was read. 

@ Air-Cadet is a registered trademark of Cole-Parmer Instrument Company, Vernon Hills, Illinois. 
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Then the sample was rinsed out of the Imhoff cone into the opened pipette, and more wash liquid 
was added to the pipette to bring the level to the fill mark. The stirrer was inserted and a 
plunging motion was used to completely and evenly suspend the entire sample, while keeping 
track of the number of plunges. The plunger was then removed, and the timer was started while 
the decantation tube was quickly inserted into the pipette. Cold testing revealed the best method 
to decant was to start pumping from atmospheric pressure, so the stopcock was left open. 

The time corresponding to a settling speed of 0.0865 c d s  was 284 seconds. About three 
seconds before the nominal settling time was up, the vacuum pump was started. This allowed 
time to build vacuum and begin the rapid decantation of the pipette contents down to the 
decantation ports. After decantation, the decantation tube was removed and fresh wash liquid 
was added to the pipette to the fill mark to make ready for another stir, settle and decant cycle at 
the same settling time. 

Eight settling cycles were performed on each aliquot of tank sludge. When completed, the 
pipette was opened at the O-ring joint and the remaining sediment was washed into the Imhoff 
cone with more wash liquid for the final settled volume measurement. The settled volume 
fraction was then calculated to be this final volume divided by the original slurried aliquot settled 
volume. The settled fraction was then washed into a sample vial for PSD, PLM, and IA. The 
procedure to estimate the particle density is discussed in Sec. 5.7. 

The settling test was performed in duplicate for each tank composite at the slowest settling rate 
equal to 0.0865 c d s .  

3.5. Polarized Light Microscopy Tests 
PLM was performed on the sludges from four HLW feed tanks - AY-101, SY-102, AW-103, 
and ‘2-104. In addition, the sieve tests generated eight samples of sludges to be examined 
further, while the settling tests generated another four. Follow-up analyses of these fractions by 
PSD were performed not only to corroborate the PSD instrument response to the effects of 
sieving or settling on the particle population, but also to look for signs of agglomeration. PLM 
analyses were also performed on samples before and after sieving or settling to provide a more 
direct indication of the presence or absence of agglomeration, along with corroboration of the 
PSD results. Also, other information about the particles would be useful-for example, their 
shape or perhaps their composition. 

Each sludge sample, stored under wash liquid, was prepared for PLM analysis by stirring it into 
suspension with a disposable pipette. One quarter to one half milliliter of the suspended 
particulate was withdrawn into the 2 mm bore of the pipette, then one half to one full drop was 
deposited onto a glass slide. A glass cover slip was placed on top and pressed down to disperse 
the particles. The sample preparations were examined on a Leitz Laborlux@ 12 polarized light 
microscope with a “ColorviewTv 12” digital color camera. A conventional tungsten filament light 

@ Laborlux is a registered trademark of Ernst Leitz Wetzlar GmbH, Wetzlar, Lahn, Germany, 
,x Colorview is a trade name of Emst Leitz Wetzlar GmbH, Wetzlar, Lahn, Germany. 
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source was used, shining through a translucent diffuser. Digital photographic images were 
acquired and examined using AnalySIS Opti" software. 

The objective lens selected for each image was a compromise to provide sufficient magnification 
to measure the area of the smallest particles observed, while at the same time providing a field 
size containing enough particles to yield adequate counting statistics. 

Microscope images of empty sl?des were obtained for use in background subtraction in the IA 
(discussed below.) Microscope images of a commercial microscope calibration scale, scribed on 
a glass microscope slide at 10 pm intervals, were obtained for each objective lens of the 
microscope. These images were used with the AnalySIS Opti software to transfer a size bar onto 
each sample image. 

3.6. Image Analysis (IA) Tests 
The impression one receives about size distribution of large numbers of particles from 
examination of a PLM image is largely number-based, because the eye is drawn to the numbers, 
not the areas or volumes. Unless detailed measurements are taken of a collection of particle 
images, the PLM analyst cannot make meaningful statements about size or volume distributions 
except for comments relating to maximum, minimum or typical sizes observed. Detailed 
measurements can be made manually, but are labor intensive. Alternatively, computer software 
can be utilized to manipulate the information contained in a digital image. IA techniques can be 
used to enhance the differences between particulate and background, and to accurately detect 
large numbers of particles. Under the right circumstances IA can provide a quantitative tally of 
particle shapes on an image, and can convert that tally to any choice of distribution types using 
reasonable assumptions. Therefore, IA processing was performed on the images taken during 
the PLM examinations as a further corroboration of PSD measurements on the fractionated 
samples. 

Images obtained by PLM were manipulated using processing routines available in the AnalySIS 
Optia software package. The images selected for analysis were of particulates that were widely 
dispersed across the surface of the slide so that few particles were touching. The images were 
collected in plain, non-polarized light. A blank background image was collected under similar 
light intensity at the same magnification in order to allow for background subtraction, if 
necessary. 

The basic image processing sequence was worked out using the standard quartz particle 
specimens to yield maximum contrast between background and the particulates. The sequence 
finally selected, which provided for optimum particle detection and mensuration, is as follows: 

W The image was optimized for maximum contrast. 

TU 

AnalySIS Opti is a trademark of Soft Imaging System Corp., Lakewood, Colorado. 
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The image was separated into four individual images, each corresponding to a 
fundamental CMYK (cyan-magenta-yellow-black) color component. 

W The component images with lighter-colored particulates (always C and K, and often 
M) were recombined using absolute addition. 

The resulting image was optimized for maximum contrast, and the colors were 
inverted. 

W The image threshold was adjusted so that software applied color to the maximum 
number of particles, while coloring few, if any, background pixels. 

The particles were detected with the “comer detection” and “feature-fill” functions 
enabled. These functions tend to fill in pixels that may be missing from the images of 
light-colored or partially transparent particles. 

When these steps did not permit the particulate to be distinguished from background, improved 
distinction could be achieved by first subtracting the background, then proceeding with the above 
listed steps. After development of the procedure with the quartz standards, it was found to work 
even better for the HLW samples. 
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4. RESULTS 

4.1. Condition of Composites 
Appendix E contains the data accrued when the composite samples were prepared. It can be 
seen from Tables l a  and l b  that some archive samples were stored for over four years. It is not 
surprising, then, that the most important result was the finding that many of the archive 
component jars were dry, because the hot cell temperature is a warm 27"C, the intense 
illumination heats dark-colored materials (like tank wastes), and there is a constant, strong 
ventilation. The compositing plan had called for the use of samples that were not dried. 
However, this would have left the program without many of the necessary 100 g amounts of 
composite. Therefore, the strategy changed to accept even the driest samples if they could be 
broken up sufficiently to be representatively sampled, and on that basis all selected archive 
samples were used, wet or dry, as even the worst of them was able to be broken up into crumbs 
in the hot cell with a Phillips screwdriver. 

Except for the C-107 composite, mixing the composites provided the second important result - 
that the materials readily reconstituted to a batter-like consistency when water was mixed in; that 
there was no indication any portion failed to re-soften. Composites were gently homogenized 
using rubber kitchen spatulas and sufficient deionized water to produce a consistency soft 
enough to be thoroughly mixed, but not so wet that it would spontaneously separate into a sludge 
and liquid layer. The latter situation was undesirable because it would raise the possibility of 
non-representativity by rapid settling when subsamples were taken later. Importantly, even the 
driest composites readily reconstituted and softened to be mixed when the water was added. 
There was no indication by view or by feel (from outside the hot cell) that any unbroken chunks 
or crumbs existed in the final mixtures. The composites identified in Appendix E were the 
sources of the daughter and granddaughter subsamples used for PSD, sieve tests and settling 
tests. 

The composite for Tank '2-107 was the exception because it was prepared from fresh samples 
that had retained much of their native moisture. Indeed, the sample had been deliberately kept 
wet by periodic additions of water as needed. Thus, the condition of the C-107 composite 
probably represented its respective tank more faithfully than any of the other (partially dried) 
tank samples used. 

4.2. Particle Size Distribution Results on Standards 
Complete compilations of all PSD results from the 222-S Laboratory and the 325 Laboratory are. 
found in Appendix F and Appendix G, respectively. These compilations give sample 
identifications, instrument operating conditions, plots and tabulations of the particle distributions 
(volume basis), particle sizes at selected percentiles, and summary statistics such as mode, 
median, and mean particle sizes. In addition, the 325 Laboratory results also include summary 
statistics for each peak detected by the Microtrac' software. 
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4.2.1. Standards at 222-S Laboratory 

Data Reporting Format. All PSD measurement data from the 2 2 2 3  Laboratory presented in this 
report is summarized using a common format. The PSD measurement results for each specimen 
are presented in a four-part summary described below. Copies of all analyzer output data and 
recalculated distributions from which the summary figures and tables are populated are included 
in Appendix F. 

First, the PSDs from the series of runs in each measurement set are displayed, in order, in a 
single figure. Where necessary, the volume-based, frequency-% histograms have been rescaled 
so that each PSD in a measurement set is displayed at the same frequency-% scale. A header 
including the PSD run file name and a listing of the applicable circulatioddispersion conditions 
precedes each histogram. The run file names are identical to those found on the data sheets in 
Appendix F. The run circulatioddispersion conditions following the file names are given, in 
order. as shown in Table 4. 

Table 4. Key to figures showing results of PSD test runs. 

Circulation Pump Speed 

The condition settings associated with an individual run are bolded and highlighted in the run 
header. The time figures (in minutes) following the “=” signs following the header condition 
keys indicate the cumulative times the specimen has been held at the identified run conditions at 
that point in the measurement set. Key action steps in each measurement set during which no 
PSD data is collected, Le. specimen “Load-In’’ and post-ultrasonic “Delay” periods, are captured 
in these figures using the same run condition format. 

Second, the mean particle diameters and standard deviations of each of the volume-based PSDs 
are tabulated. Each value is identified by the measurement set to which it belongs, the PSD run 
file name, and the run condition settings (following the same Pump speed/Stirrer 
speed/UltraSonic time/Delay Time sequence described above). 

Third, the volume equivalent particle diameters associated with predefined %-undersize cut 
points for each PSD are tabulated. These values may be interpreted as follows: the PSD 
calculated for this measurement run indicates that the percentage of the total particulate volume 
in the specimen defined by any of the seven predefined values at the top of the table is associated 
with an ensemble of spherical particles the largest of which has the diameter shown. The 5%, 
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25%, 50%, 75% and 95% undersize values were requested by client representatives. Values for 
the 1% and 99% undersize cuts are provided for information. The measurement set groupings 
and internal run sequences are maintained in this tabulation. The %-undersize percentile values 
associated with each PSD run are identified with a concatenation of the PSD run file name and 
the P[#]/S[#]/US[min]/DT[min] run conditions key described above. 

Fourth, the %-undersize PSD data, tabulated as described above, is displayed in a series of linear 
scale, horizontal bar charts. The PSD data for each measurement set is presented in a separate 
chart. Each horizontal row in a chart displays the data for an individual PSD run and is labeled 
with the same identification used in the preceding %-undersize tabulation. Where observable, 
the vertical lines appearing within the central, “25% to 75%” bar segments locate the median 
particle diameters of the volume based distributions. 

Observations and Data-BCR 67. The measurement results for the BCR 67 standard are 
summarized in Figures 4 through 7 and Tables 5 and 6. 

Measurement of the PSD of the BCR 67 standard (3 to 20 pm nominal diameters) was 
unaffected by changes in stirring speed or two minute periods of ultrasonic treatment. 

The calculated PSDs generally agree with the certified distribution data. The results of PSD runs 
from the first measurement set are plotted with the BCR 67 certified data in Figure 7. A small 
but consistent shift of the calculated PSD results to greater particle diameters is observed. The 
calculated PSDs also appear to tail off to slightly higher particle diameters than those certified to 
be present. The insensitivity of the PSD measurements to either stirring speed or ultrasonic 
treatment is clear. 
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Figure 4: Quartz Powder Standard BCR 67: Volume-based PSDs from first set of runs. 
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Figure 5: Quartz Powder Standard BCR 67: Volume-based PSDs from second set of runs. 
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BC67675 6 1  2 0  14.7 
BC67676 6 3  0 0  14.7 

6.9 
6.9 

BC67673 - 6/11 01 0 3.6 5.8 9.7 13.4 18.3 
BC67674 - 6/3/ 01 0 3.6 5.8 9.8 13.5 18.4 
BC67675 - 6/11 21 0 3.5 5.7 9.7 13.5 18.4 
BC67676 - 6/31 01 0 3.5 5.7 9.7 13.8 18.5 
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8667668 - 6 I /  0, 0 

Be67669 - 6 3 O/ 0 

BC67670-6 I 21 0 

RC67671 - 6  31 01 0 

Figure 6. Quartz Powder Standard BCR 67: Diameters of particles (pm) within defined, 
volume-based, percentile ranges. 
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Figure 7. Quartz Powder Standard BCR 67: Comparison of certified sedimentation sizing 
data and 222-S PSD data. 

Data Key: Pump Setting / Stirrer Setting /Ultrasonic Time (min) / Delay Time (min) 
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Observations and Data-BCR 130. The measurement results summarized in Figures 8 through 
11 and Tables 7 and 8 are presented in the format previously described in Sec. 4.2.1. 

Measurement of the PSD of the BCR 130 standard was also found to be unaffected by two- 
minute periods of ultrasonic treatment. However, the calculated PSDs were consistently shifted 
to greater diameter values when the speed of the mechanical stirrer was increased from 1 to 3. 
This increase in stirrer speed was required to keep the larger particles (50 to 220 pm nominal 
diameters) of the BCR 130 standard uniformly suspended in the dispersant liquid during the PSD 
measurements. 

The results of PSD runs from the first measurement set are plotted with the BCR 130 certified 
data in Figure 11. The shift of the calculated distributions to larger particle diameters when the 
stirrer speed is increased is clear. As noted for BCR 67, the calculated PSDs, at all run 
conditions, are consistently shifted to slightly larger particle diameters relative to the certified 
data. In particular, the tailing of the upper percentiles of the calculated, %-undersize, PSDs 
toward larger particles is much more pronounced in the BCR 130 measurements. 
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Figure 9. Quartz Powder Standard BCR 130: Volume-based PSDs from second set of runs. 
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Sample 

Table 7. Quartz Powder Standard BCR 130: Mean particle diameters of volume-based 
PSDs. 

PSD Run Run Conditions Mean Diameter Standard Deviation 
FileName P I S 1 US I DT (urn)  ( u r n )  

BCR 130 1 CALCULATED 1 1.561 45 
I I I I I I I I 

BCl30677 
BC 130678 
BC130679 
BC130680 

I SET1 
6 1  0 0  149 ’ 68 
6 3  0 0  159 72 
6 1  2 0  146 67 
6 3  0 0  I58 73 

L 
BC 130682 
BC 130683 
BC130684 
BC130685 

6 1  0 0  147 67 
6 3  0 0  I61 74 
6 1  2 0  147 68 
6 3  0 0  160 74 

BC130680 - 6/3/ O/ 0 
SET 2 

BC130682-6/1/ O/ 0 
BC130683 - 6/3/ O/ 0 

Table 8. Quartz Powder Standard BCR 130: Percentages of particles in volume-based 
PSDs with diameters (pm) less than the indicated values. 

PSD Run 

51 70 108 144 193 297 410 

51 69 102 133 176 277 388 
52 72 110 146 195 301 416 

I BC130679 - 6/1/ 2/ 0 I 49 1 67 I 1011 1331 1751 2741 3841 

BC130684 - 6/1/ 2/ 0 1 49 67 101 133 176 277 387 

* The certified values given for standard BCR 130 are “equivalent volume” diameters (pm) of quartz grains at the 
indicated mass fraction undersize values as determined by sieve analysis. 
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Figure 10. Quartz Powder Standard BCR 130: Diameters of particles (pm) within defined, 
volume-based, percentile ranges. 
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Figure 11. Quartz Powder Standard BCR 130: Comparison of certified sieve analysis data 
and 222-S PSD data. 

Data Key: Pump Setting / Stirrer Setting / Ultrasonic Time (min) /Delay Time (min) 
1 -CERTIFIED - * - ~  6/1/0/0 --A- 6/3/0/0 - 0- 6/3/2/0 1 

0 0 0 0 0 
0 0 0 0 $: N 0 vl 

Volume Equivalent Particle Diameter ( p n )  

i I I 1 i 

Volume Equivalent Particle Diameter (pm) 

38 



HNF-8862, Rev. 0 

42.2. Standards at 325 Laboratory 
The PSDs of the two standards, BCR 67 and BCR 130, measured at the 325 Laboratory are very 
reproducible. Representative plots of the particles size distribution of these standards compared 
to the reported data are provided in Figures 12 and 13. At flow rates below 40 mL/s, the 
BCR 130 particles do not remain suspended long enough to make accurate measurements of the 
PSD. After sonication, at flow rates of 40 and 60 mL/s, the distribution of the BCR 130 standard 
matches the reported data fairly well, but a tail is observed in the measured data at the Upper and 
lower ends of the particle diameters. This same behavior is observed in the BCR 67 standard and 
is much more pronounced in this standard. 

1 8  

1 6  

1 4  

1 2  

1 0  

8 

6 
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2 

0 
1 0  1 0 0  1 0 0 0  

Part ic le  D i a m e t e r  ( m i c r o n s )  

Figure 12. PSDs of BCR 130 Standard Compared to Reported Value. 
(Aqueous solution of 1 M NaOH and 1 M NaNO3, 

at flow rates of 40 and 60 mL/s 
after 2 minutes of sonication) 
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I 

Figure 13. PSD of BCR 67 Standard Compared to Reported Value. 
(In an aqueous solution of 1 M NaOH and 1 M NaN03 

at flow rates of 17,40, and 60 mL/s 
after 2 minutes of sonication.) 

4.2.3. Statistics of Standards Results 
this section. the PSD results obtained for standards BCR 67 and BCR 130 standi the tw 

laboratories are compared with each other ind with the standard values. The effects of vruying 
the instrument operating parameters are also examined. The PSD data for the standards are 
given in Appendices F and G. The 325 Laboratory reported some measurements using water as 
the suspension medium; this statistical analysis considers only the measurements obtained in the 
1M NaOH/lM NaN03 suspension medium. 

The experimental and certified particle distributions are compared at fixed percentiles. The 
particle size corresponding to a given percentile indicates that the stated percentage of the solids 
volume is present in particles of less than that size. For BCR 130 the certified values were stated 
at all integral percentiles from 1 to 99 (Wilson 1985). However, the certified values for BCR 67 
(Wilson 1980) are substantially sparser, the distribution being described by only nine points, 
given here in the first two columns of Table 9. To assist in the comparison to our experimental 
data, additional percentile points were estimated using linear interpolation and least squares 
methods. These interpolated values are given in the last two columns of Table 9. 
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Table 9. Standard Values and Interpolated Values for Standard BCR 67. 

The 1’‘ and 99‘h percentiles for the BCR 67 standard were estimated using straight-line 
approximations, P = 0.62xdia. and P = 93.65 + 0.1702xdia., respectively. The other percentiles 
were estimated using the least squares equation 

P = -0.82525 - 3.11617 x dia. + 1.359241~ (dia.)‘ - 0.06749~ (dia.)3 + (9.72E-4)x (dia.)4 

These estimated values are presented in the “Std.Val” row of Tables 10 and 1 1. 

Some basic summary statistics on particle diameters (pm) are given in Table 10 and 11 for the 
data obtained from measurements on the BCR 67 standard by the 2 2 2 3  Laboratory and 325 
Laboratories, respectively. Tables 12 and 13 give corresponding results from analysis of the 
BCR 130 standard. 

In these tables, the mean is the ordinary arithmetic mean of the particle diameters corresponding 
to various percentile points. The RSD (%) is the relative standard deviation of these diameters. 
The RSD is the standard deviation stated as a percent of the mean. 

RSD (%) = 100 x SD/X 

The RSD can be used as a rough measure of the variability in the particle diameters. The 
number of PSDs used in the computations is noted in the table title. Usually, all of the available 
PSDs were used. The tables also include the lower limits (LL(%%)) and upper limits 
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(UL(95%)) to a 95% confidence interval on the mean diameter. The equations for these limits 
are 

LL(95%) = ff -t(o,05,N-,) x SD(Mean) 

UL(95%)= ;if +t(o,05,N-l) x SD(Mean) 

SD(Mean) = S D / A  

The N is the number of PSDs. The mean is % and t(o.05, N.]) is the appropriate quantile from 
Student’s t distribution for a two-sided 95% confidence interval with N-1 degrees of freedom. 

Tables IO and 11 list the summary statistics for the experimental results obtained at the 2224 
and 325 laboratories, respectively, for the certified standard BCR 67. In these tables all of the 
PSD data were pooled in the summary statistics. That is, the PSD data from different flow rates 
and sonication times were pooled together. 

Tables 12 and 13 list the corresponding summary statistics for the certified standard BCR 130. 
For the 2224  Laboratory data (Table 12), all of the PSD data from different flow rates and 
sonication times were pooled. For 325 Laboratory (Table 13), the summary statistics are based 
on only 12 of the 28 PSD determinations performed. The tests performed at 17 mL/s flow rate 
and those performed at 40 mL/s flow rate with no sonication were rejected. In these 16 tests 
there was insufficient agitation to reliably suspend the larger particles in the standard. 

The confidence intervals were computed by assuming that the PSDs obtained from different flow 
rates, sonication times and delay times were independent of each other. Since the PSDs were 
obtained sequentially by changing the flow rates, sonication times, and delay times the 
assumption of independence is questionable. Consequently, the information given by the 
confidence intervals should be used with caution. 

The PSD values for the BCR 67 standard reported from the 2 2 2 3  Laboratory are higher than the 
standard values. For the 325 Laboratory, the reported values are lower than the standard value 
for the left end of the PSD and higher than the standard values for the right end of the PSD. The 
common percentile points reported by both laboratories are the 50th percentile (the median) and 
the 95’h percentile. The diameters estimated by the 2224  Laboratory are larger at both 
percentiles. 

For both laboratories, the value of the RSD and the width of the confidence intervals show that 
each laboratory “reproduces” the particle diameters quite well. That is, for the BCR 67 standard, 
the flow rates and sonication times do not appear to change the PSDs. 
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Table 10. Summary Statistics by Percentile, 
Standard BCR 67,2224 Laboratory (eight PSDs, all data) 

Table 11. Summary Statistics by Percentile, Standard BCR 67, 
325 Laboratory (25 PSDs, all data) 

Tables 12 and 13 are similar summary statistics for the PSD data from the BCR 130 standard. 
The RSDs and widths of the confidence intervals are again quite small. However, the PSD 
obtained at the 222-S Laboratory is higher than the certified value. The common percentile 
points for the two laboratories are the 50th (the median) and the 95'h. The diameter estimated for 
the 50th percentile by the 2224 Laboratory is smaller than that estimated by the 325 Laboratory; 
at the 95'h percentile, the situation is reversed. 
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Table 12. Summary Statistics by Percentile, Standard BCR 130, 
222-S Laboratory (eight PSDs, all data) 

Table 13. Summary Statistics by Percentile, Standard BCR 130, 
325 Laboratory (12 PSDs, a subset of the data). 

4.3. PSD Results on AW-103, AY-101 and C-104 Composites 

4.3.1. Tank Waste Results at 222-S Laboratory 
PSD Measurements. The dates the tank composites were subsampled in the hotcells, the sample 
numbers assigned to the subsamples, and the dates of the PSD analyses are indicated in Table 14. 
All PSD measurement sets generated for analytical specimens are identified by the number of the 
analytical subsample from which the specimens were taken. 
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Table 9. Waste tank samples used for PSD analysis. 

I I " 

08/06/2001 I SOIT001424 I OS/I 0/2001 

The initial amount of AW-103 composite subsample SOlT001426 added to the PSD analyzer's 
sample tank was too large. The circulating specimen slurry was diluted, in the analyzer sample 
tank, by replacing 40 mL of the slurry with fresh NaOH/NaNO3 solution. The solids loading of 
the diluted slurry was then in an acceptable measurement range. This concentration adjustment 
added several minutes to the specimen "Load-In'' process. 

Data and Observations-AW-103. The measurement results summarized in Figures 14 through 
19 and Tables 15 and 16 are presented in the format previously described in Sec. 4.2.1. 

PSD measurements suggest that the AW-I 03 composite material, as-received, had three general 
populations of particle diameters: a small population of particles with diameters of 
approximately 0.1 pm to 0.5 pm; a dominant population of particles with diameters from 1 pm to 
30 pm; and a small to medium population of particles with diameters >200 prn. 

Figures 14 through 19 clearly indicate that the large particles are very fragile, probably loose 
agglomerates. Merely increasing the speed of the in-tank stirrer from S1 to S3 was sufficient to 
break up these particles. This observation is emphasized for sample SOIT001426 (Figures 16, 
18, and 19). This sample was stirred at S3 for a few extra minutes before the initial PSD was 
measured while the solids loading of the specimen slurry was adjusted. As a result, the >200 pm 
peak is completely missing in the first PSD (AW130746). For sample SOlT001427 (Figure 17), 
where the period of stirring at S3 was somewhat shorter, the magnitude of the >200 pm peak is 
significantly reduced but still observable. Figures 14, 15, IS, and 19 suggest that the large 
particles survive pumping and very gentle, S1, stirring for at least a few minutes and are of 
sufficiently low density to be effectively suspended at these mild conditions. 
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Ultrasonic treatment for 2 minutes is sufficient to begin visibly shifting the particle diameters of 
the dominant 1 pm to 30 pm population to smaller values, around 3 pm. This shifting is more 
evident after 20 minutes of sonication but clearly still not complete. 

For the AW-103 composite measurement sets, circulation of the specimen slurries was 
maintained at the minimum pump speed of P1 (2.1 mWs flow rate) during the 60-minute, 
quiescent delay periods. In each of the four measurement sets, the shifting of the middle 1 pm to 
30 pm population towards smaller diameters noted as a result orultrasonic treatment was 
observed to have progressed during the delay period. The action of the peristaltic pump, even at 
minimum speed, may be sufficient to continue the breakup of these particles. It is also possible 
that the restart of the P6 and SUS3 measurement conditions destroys any agglomerates that may 
have formed during the delay period and re-initiates the breakup process so quickly that it 
appears to be continuous. 
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Figure 14. AW-103 Composite: Volume-based PSDs from set of runs on sample 
SOlT001424. (Two Pages) 
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Continued: AW-103 Composite: Sample SOlT001424. 

[DELAY]: (2.1 mL/s) = 60 min; (Stirrer OFF); 

AW 103738: =15min; S3=7min; US=2min; DT=66min 

AWI03739: = 25 min; SI = 15 min; =10min; US=2min; DT=69min 
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Figure 15. AW-103 Composite: Volume-based PSDs from set of runs on sample 
SOlT001425. (Two Pages) 
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Continued. AW-103 Composite: Sample SOlT001425. 

[DELAY] : (2.1 mL/s) = 60 min; = 60 min 

AW103744: = 29 min; S3 = 6 min; US = 20 min; DT = 67 min 
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Figure 16. AW-103 Composite: Volume-based PSDs from set of runs on sample 
SOlT001426. (Two Pages) 
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Continued: AW-103 Composite: Sample SOlT001426. 

Awl0375 1 : =10min; S 3 = l l m i n ;  US=2min; DT=fj9min 
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Figure 17. AW-103 Composite: Volume-based PSDs from set of runs on sample 
SOlT001427. (Two Pages) 

AW103752: 

S t r e  / Id.-.- 

T.nrt,c,e sir- I -.-.- 

AW103755: 

.- r 

ge 
z * - - 
.E3 

(3. c, 
0 

53 



HNF-8862, Rev. 0 

Continued. AW-103 Composite: Sample SOlT001427. 

[DELAY]: (2.1 mL/s) = 60 min; = 60 min 

AW 103 756: = 36 min; SI = 6 min; E& = 30 min; US = 20 min; DT = 67 rnin 

AWI 03757: = 9 min; S3 = 30 min; US = 20 min; DT = 70 rnin 
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Table 10. AW-103 Composite: Mean particle diameters of volume-based PSDs. 
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Sample 
PSD Run 

In Distributions Based on the Total Volume of Spherical Particles 
1 %  5 Yo 1 25% 1 50% 1 75% 95% 1 99% 

Of the Particles Have Diameters Less Than ( Urn ) 

SOlT001424 . 1 I I I I I .  i i 

AW103734-6/31 01 0 
Awl03735 - 6111 21 0 

~ .. ~ 

1 I I I I I i 
Awl03733 - 6/11 01 0 I 0.201 0.401 3.291 7.091 15.741 411.81 563.4 

0.19 0.34 2.73 5.70 11.56 54.8 203.2 
0.18 0.27 1.14 3.94 8.97 20.0 29.6 

AW103739-6/31 01 0 
SOlT001425 

I I I I I I , 
AW103736-6131 01 0 I 0.181 0.281 1.381 3.841 9.111 21.91 33.3 

0.18 0.29 1.57 3.95 9.80 25.3 39.3 
Awl03738 - 6/11 01 0 1 0.181 0.291 1.641 3.871 9.001 23.0) 36.4) 

AW103740-6/11 01 0 
Awl03741 -6131 01 0 

0.19 0.34 3.29 
0.18 0.30 2.56 5.69 10.96 

AW103747-6/11 01 0 
Awl03748 - 6/31 21 0 
Awl03749 - 6/11 01 0 
Awl03750 - 6/31 01 0 
Awl03751 -6111 01 0 

I I I I I I 

Awl03742 - 6/1/20/ 0 1 0.171 0.251 0.731 3.371 9.251 20.51 29.31 

1 

0.19 0.35 2.69 5.45 9.88 19.4 27.7 
0.18 0.27 1.17 3.87 8.76 18.8 26.7 
0.18 0.28 1.30 3.58 8.06 17.2 24.7 
0.18 0.29 1.58 3.71 8.24 18.7 27.4 
0.18 0.29 1.42 3.57 8.03 17.1 24.4 

~~ ~~ ~ 

I I I I I I 1 

Awl03743 - 6131 01 0 1 0.171 0.251 0.861 3.251 9.241 21.31 30.8 

SO 1 T O O  1427 

I I , I 

Awl03744 - 6/11 01 0 1 0.17) 0.261 1.061 3.321 8.88) 20.6) 29.5) 

Awl03753 - 6/11 01 0 
Awl03754 - 6131201 0 

I I I I I I 1 

Awl03745 - 6/31 01 0 I 0.181 0.261 1.001 3.371 9.5 11 21.71 30.7 

0.19 0.39 3.06 6.01 11.26 23.9 35.6 
0.18 0.27 1.04 3.59 9.21 20.7 29.3 

I , I I 

SOlT001426 
I I I I I I 1 

AW103746-6131 01 0 1 0.191 0.361 2.911 5.781 10.551 21.11 30.2 

~ 

Awl03755 - 6/11 01 0 1 0.181 0.281 1.191 3.391 8.71 I 20.01 28.3 
AW103756-6131 01 0 1 0.18) 0.271 1.441 3.561 8.55) 20.21 29.2 
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Figure 18. AW-103 Composite: Diameters of particles (pm) within defined, volume-based, 
percentile ranges. (Two Pages) 
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Continued: 

AW-103 Composite: SOlT001426 
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Figure 19. AW-103 Composite: Expanded scale plots of diameters of particles within 
defined, volume-based, percentile ranges. (Two Pages) 
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Continued: 
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4.3.2. PSD Results on AW-103 Vials 1669 and 1670 

PSD Measurements. As mentioned previously, it was suspected that the subsampling methods 
used in Sec. 4.3.1 resulted in a bias in favor of small particle sizes. Therefore, PSD 
measurements were made on additional subsamples. The subsampling dates, the sample 
numbers assigned to the subsamples, and the dates of the PSD analyses are indicated below for 
these additional measurements.’ For the reasons discussed in connection with the measuyements 
ofTank AY-102, AZ-102, C-107, and SY-102 samples in Sec. 3.2.1.3 above, abbreviated, 
measurement sets of four runs each were used, instead of the six-run measurements used for the 
first measurements. The additional PSD measurement sets obtained for Tank AW-103 are 
identified in Table 17 by the number of the analytical subsample from which the specimens were 
taken. 

Table 12. Additional PSD samples for Tank AW-103. 

Data and Observations-AW-103. The measurement results summarized in Figures 20 through 
25 and Tables 18 and 19 are presented in the format previously described in Sec. 4.2.1. 

The suspicion that the initial subsamples of the AW-103 composite (Sec. 4.3.1) were biased 
towards having non-representatively high populations of small particles was borne out by PSD 
measurements on subsamples SOlT001669 and SOlT001670. None of the PSDs measured for 
these subsamples indicates the presence of observable populations of 4 pm particles; small 
populations of 4 pm particles were observed in all the PSDs for the original four subsamples. 
While the <1 pm particles may very well be present in the AW-103 composites, these 
measurements indicate that they represent only a very small percentage of the particulate volume 
in these samples. 

SOlT001669. The measurement sets for both specimens withdrawn from subsample 
SOlT001669 suggest very similar PSDs. The initial PSDs indicate the presence of a single 
population of particles with diameters ranging from 1 pm to 20 pm and a modal value of 5 pm to 
6 pm. These particles are assumed to be the same as those in the major, 1 pm to 30 pm 
populations in the original measurement sets. The combination of ultrasonic treatment and 
continuous pumping and stirring has the effect of shifting the lower diameters of the observed 
population to around 0.5 pm and to shift the mode to downward to around 3 pm. This is very 
similar to the behavior observed in the previous samples. 

The absence of any large diameter component to the observed PSDs essentially repeats the 
observations previously noted for SOlT001426 (Sec. 4.3.1). In both cases, the absence could be 
the result of either poor precision in subsampling and/or specimen introduction; or breakup of 
large, fragile agglomerates before they can be observed; or both. 
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S01T001670. As for SOlT001669, both PSD measurement sets for subsample SOlT001670 also 
show the presence of a population of 1 pm to 20-30 pm particles and essentially no contribution 
from smaller particles. There the similarities end. The first PSD runs with a stirring speed of S3 
suggest the presence of two additional populations of particles with diameters ranging from 
around 30 pm to 900 pm. Note that the S3 run was the first PSD run for the second 
measurement set (Figure 23). The population with the largest dianieters in each set appears to 
represent particles of sufficient density to require the faster S3 stirring to be observed. 

The population with the smaller particle diameters, 30 pm to 300 pm, is relatively unaffected by 
either ultrasonic treatment or continued pumping and stirring: note PSDs Awl03958 and 
Awl03959 in Figure 22 and PSDs Awl03962 and Awl03963 in Figure 23. In the first 
measurement set (Figure 22), the population of the larger, 400 pm to 900 pm, denser particles 
also appears to be resistant to breakup by two minutes of ultrasonic treatment. In the second 
measurement set (Figure 23) the population of the larger particles, with diameters extending up 
to s 600 pm, appears to be eliminated by the sonication step. 

The appearance and anomalous character of these populations of large particles in the 
SOIT001670 subsample specimens is largely unexplained. Causative factors may include any or 
all of: (1) non-representative sampling, (2) contaminatiodalteration during prior PLM/IA 
sampling, (3) extended period of sitting (several days) with NaOHmaNO3 solution (added 
during PLM/IA specimen withdrawal) prior to PSD analyses, and (4) contamination during PSD 
measurements. 
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Figure 20. AW-103 Composite: Volume-based PSDs from first set of runs on sample 
SOlT001669. 
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Figure 21. AW-103 Composite: Volume-based PSDs from second set of runs on sample 
SOlT001669. 
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Figure 22. AW-103 Composite: Volume-based PSDs from first set of runs on sample 
SOlT001670. 
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Figure 23. AW-103 Composite: Volume-based PSDs from second set of runs on sample 
SOlT001670. 
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6 3  0 0  84.5 119.5 

Table 13. AW-103 Composite: Mean particle diameters of volume-based PSDs. 

6 3  

File Name 

2 0  44.31 59.7 

- - - . - __ - 
SOlT001669 A w l  03950 

i . - .- 
Awl03952 

I ~. - . - - 
SO 1 TOO1 670 AW 103956 

SOlT001670 I Awl03961 
A w l  03960 

6 3  2 0  238.61 273.1 
6 / 1 1  01 01 43.61 49.3 
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Table 14. AW-103 Composite: Percentages of particles in volume-based PSDs with 
diameters less than the indicated values. 
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Figure 24. AW-103 Composite: Diameters of particles (pm) within defined, volume-based 
percentile ranges. (Two Pages) 
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Continued: 

AW-103 Composite: SOlTOO1670: First Measurement Set 
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Figure 25. AW-103 Composite: Expanded scale plots of diameters of particles (pm) within 
defined, volume-based, percentile ranges. 
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Data and Observations-AY-101. The measurement results summarized in Figures 26 through 
31 and Tables 20 and 21 are presented in the format previously described in Sec. 4.2.1. 

The AY-101 composite samples also contain three general populations of particle diameters: a 
small population with diameters ranging from approximately 0.2 pm to 2 pm; a dominant 
population with diameters ranging from approximately 2 pm to 30 pm; and another small 
population of large particles with diameters ranging from 100 pm to 500 pm. 

The large particles, or agglomerates, in the AY-101 composite are more robust than those 
observed in AW-103. In three of the four measurement sets they are relatively unaffected by 
pumping and stirring within the analyzer. The disappearance of the large diameter peak in the 
second PSD run for sample SOlT001492 (Figure 27) suggests the initial presence of loosely 
bound agglomerates; the shift of the large diameter peak in the second PSD run for SOlT001490 
(Figure 28) to even larger diameters is puzzling. In both cases these PSDs may represent 
physical changes in the specimens that are exaggerated to an unknown degree by the difficulty in 
making accurate quantitative measurements of a small number of large particles in a dynamic 
system otherwise dominated by much smaller particles. 

In each of the four measurement sets, the large particle population is completely eliminated by 
ultrasonic treatment for either 2 or 20 minutes. For both sonication periods, the dominant 2 pm 
to 30 pm population is observed to shift slightly to smaller diameters. This can be observed both 
qualitatively and in the trending of the median particle diameter values in Table 13 and Figures 
30 and 3 1. Extending the sonication period from 2 to 20 minutes merely increases this shift 
slightly (by 1 to 2 pm). The overall shapes of the PSDs are not affected. 

After the ultrasonic treatment is terminated, the PSDs remained invariant throughout the 
remainder of the measurement sets. They were affected neither by the continued pumping and 
stirring in the analyzer nor by the 60-minute, quiescent, delay periods. It should be noted that 
both the analyzer stirrer and pump were turned off (SO and PO) during the delay periods for both 
these AY-IO1 composite measurements and also for the following C-104 composite 
measurements. 
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Figure 26. AY-101 Composite: Volume-based PSDs from set of runs on sample 
SOlT001489. (Two Pages) 
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Continued: AY-101 Composite: Sample SOlT001489. 

[DELAY]: (Stirrer OFF); 

AY101838: 2 min; S3 = 7 min; US = 2 min; DT = 67 min 

AY 101 839: = 23 min; S1 = 12 min; = 11 min; US = 2 min; DT = 70 min 
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Figure 27. AY-101 Composite: Volume-based PSDs from set of runs on sample 
SOlT001492. (Two Pages) 
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Continued: AY-101 Composite: Sample SOlT001492. 

[DELAY]: (Stirrer OFF); 

AY 101850: = 40 min; S 1 = 3 1 min; = 9 min; US = 20 min; DT = 71 min 
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Figure 28. AY-101 Composite: Volume-based PSDs from set of runs on sample 
SOlT001490. (Two Pages) 
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Continued: AY-101 Composite: Sample SOlT001490. 

[DELAY]: = 60 min 

AY101860: = 17 min; S1 = 6 min; = 11 min; US = 2 min; DT = 66 min 
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Figure 29. AY-101 Composite: Volume-based PSDs from set of runs on sample 
SOlT001491. (Two Pages) 
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Continued: AY-101 Composite: Sample SOlT001491. 

[DELAY]: (Stirrer OFF); 

AY 101871: = 37 min; S1 = 6 min; = 3 1 min; US = 20 min; DT = 67 min 
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Table 15. AY-101 Composite: Mean particle diameters of volume-based PSDs. 

6 I 1 I 201 01 4.9 

Sample 

3.8 

SOlT001489 

6 1 1 1  

- 
SOIT001492 

0 0  4.9 3.4 

SOlT001490 6 3  0 0  19.0 46.6 

SO1 TOO1 49 1 

PSD Run 
File Name 

AY 101 829 
AY 101 830 
AY 101831 
AY 10 1832 
AY 101 838 
AY 101 839 
- - 
AY 101 840 
AY 101 841 
AY 101842 
AY 101 843 
AY 101 849 
AY 101 850 
AY 10 185 1 
AY101852 
AY 101 853 
AY 101854 
AY 101 860 
AY 101 861 
AY 101 862 
AY 101 863 
AY 101 864 
AY101865 
AY 101 871 
-. .- 

AY 101 872 

Run Conditions Mean Diameter Standard Deviation 

6 3  0 0  33.5 73.4 
I I I I I 

6.31 4.7 

I I I I I 

6 / 1 1  01 01 6.31 4.4 , I , , I 

6 1 3 1  01 01 6.31 4.41 
I I I I I 

6 / 1 1  01 01 53.01 114.9 , 
6 / 3 1  01 01 8.71 5.81 

6 1 3 1  21 01 6.11 4.5 
6 / 1 1  01 01 6.01 4.3 
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25 Yo 50 Yo 75 Yo 

Table 16. AY-101 Composite: Percentages of particles in volume-based PSDs with 
diameters less than the indicated values. 

95 Yo 99 Yo 

Sample 

PSD Run 

AY101829-6/1/ O/ 0 

AY101830-6/3/ O/ 0 

AY101831 -6/1/ 2/ 0 

AY101832 - 6/3/ 01 0 

1 In Distributions Based on the Total Volume of Spherical Particles i 

, 
0.63 1.17 5.1 9.2 15.8 295.6 384.3 

0.60 1.12 4.9 8.8 14.5 229.8 328.2 

0.30 0.61 2.5 5.6 8.9 15.0 20.9 

0.32 0.71 2.1 5.5 8.7 14.9 20.7 

AY101838-6/1/ O/ 0 

I Of the Particles Have Diameters Less Than (urn) i 

0.34 0.79 2.9 5.5 8.6 14.5 19.9 

I .. . 
SOIT001489 ' 

AYlOl839-6/3/ 01 0 0.341 0.801 2.91 5.61 8.71 14.81 20.4 

AY101852 -6/l /  O/ 0 0.55 1.03 4.6 8.3 12.9 263.2 432.6 

AY101854 - 6/1/ O/ 0 0.32 0.69 2.5 5.3 8.5 14.3 19.4 

AY101861 -6/1/ 01 0 

SO 1 TO01491 

AY101862-6/3/ O/ 0 

AY101863 - 6/11 O/ 0 

AY101864 -6/3/20/ 0 

AY101865 - 6/1/ 01 0 

82 

0.33 0.74 2.7 5.4 8.6 14.5 19.5 ~ _ _ _ _  

0.67 1.25 5.2 9.2 16.7 327.8 45 1 .; 

0.62 1.14 4.9 8.8 14.3 249.7 386.4 

0.26 0.56 1.8 4.1 6.8 11.6 16.1 

0.29 0.64 2.0 4.1 6.8 12.3 17.5 

AYlOl871 -6/3/ O/ 0 0.30 0.69 2.2 4.2 6.7 11.3 15.5 

AY101872 - 6/1/ 01 0 0.301 0.681 2.21 4.21 6.61 11.31 15.4 
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Figure 30. AY-101 Composite: Diameters of particles (pm) within defined, volume-based, 
percentile ranges. (Two Pages) 
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Con t imed: 

AY-IO1 Composite: SOIT001490 
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Figure 31. AY-101 Composite: Expanded scale plots of diameters of particles (pm) within 
defined, volume-based, percentile ranges. (Two Pages) 
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Continued: 

AY- 10 1 Composite: SO 1 TOO 1490 
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Data and Observations-C-104. The measurement results summarized in Figures 32 through 36 
and Tables 22 and 23 are presented in the format previously described in Sec. 4.2.1. 

The initial PSDs for the C-104 composite samples are quite broad with varying contributions 
from particles with diameters ranging from 0.2 pm to 600 pm. The first two PSDs in each 
measurement set vary, qualitatively, little either within or between sets indicating that the 
particulates in the C-104 samples are not overly sensitive to the pumping and stirring regimes in 
the analyzer. The modal pwicle diameter for all these PSDs is in the range of 3 p m  to 5 pm. 
There is a much greater contribution to the (2-104 PSDs from particles with diameters in the 10 
pm to 100 pm range than was observed for either the AW-103 or the AY-101 composites. 

Ultrasonic treatment for 20 minutes (Figures 33,35, and 36) completely eliminates particles with 
diameters >70 pn from the PSDs. The sonication is observed to shift the particle diameters to 
smaller values throughout the entire distribution. As a result, the -4 pm populations 
significantly increase relative to the original 1 pm to 10 pn components. The primary modes of 
the PSDs also increase, as the contributions from particles with diameters from 10 pm to 100 pn 
are enhanced, presumably, by the breakup of the >lo0 pn particles. 

Ultrasonic treatment for 2 minutes (Figures 32,34, and 36) significantly reduces but does not 
completely eliminate the contribution of particles with diameters >lo0 pm to the PSDs. 
Otherwise, the same distribution-wide shift to smaller particle diameters observed for the 20- 
minute sonication sets was also observed for the 2-minute sonication sets. Of particular note, 
following the 2-minute sonications, the contribution to the PSDs by >lo0 pm particles was 
greater when the stirrer speed was at the higher S3 setting than when the slower S1 stir speed 
was used. 

The post-ultrasonic treatment PSDs suggest that there may be two different populations of larger 
particles in the C-104 composites: >lo0 pm particles/aggIomerates that are broken up by two 
minutes of sonication and have a low enough density to allow them to be easily suspended by 
mild stirring; and more robust >lo0 pm particles/agglomerates that are still present after 20 
minutes of sonication and have a high enough density to require stirring at the higher S3 speed to 
efficiently suspend them in the specimen slurries. 

The PSDs observed in all four measurement sets were unaffected by imposition of the 60-minute 
delay periods. The apparent differences observed in the PSDs following the delay periods for the 
measurement sets with 2 minute sonication periods (Figures 32 and 34) are attributed to the 
stirring rate effects described above. 
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Figure 32. C-104 Composite: Volume-based PSDs from set of runs on sample SOlT001447. 
(Two Pages) 
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Continued: C-104 Composite: Sample SOlT001447. 

(Stirrer OFF); 
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Figure 33. C-104 Composite: Volume-based PSDs from set of runs on sample SOlT001448. 
(Two Pages) 

90 



HNF-8862, Rev. 0 

Continued: C-104 Composite: Sample SOlT001448. 
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Figure 34: C-104 Composite: Volume-based PSDs from set of runs on sample SOlT001449. 
(Two Pages) 
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Continued: C-104 Composite: Sample SOlT001449. 
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Figure 35. C-104 Composite: Volume-based PSDs from set of runs on sample SOlT001451. 
(Two Pages) 

C104817: = 34 min; SI = 5 min; 
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Continued: C-104 Composite: Sample SOlT001451. 

[DELAY]: (Stirrer OFF); = 60 min 

C 104825: = 10 min; S3 = 34 min; US = 20 min; DT = 74 min 
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Table 17. C-104 Composite: Mean particle diameters of volume-based PSDs. 

Sample Run Conditions 1 Mean Diameter 1 Standard Deviation 1 
I 1 I I I I I \ .  , 

SOlT001447 1 C104780 1 6 1 1 1  01 01 43.01 87.7 
I I I I I I 1 C104781 1 6 1 3 1  01 01 30.31 56.1 1 
I I I I I I 

C 104782 1 6 1 1 1  21 01 18.21 33.8 
I I I I , I 1 C104783 1 6 1 3 1  01 01 52.9) 106.51 
I I L I I I 

C104789 1 6 1 1 1  01 01 14.01 18.3 
I I I I I , I C104790 1 6 1 3 1  01 01 29.91 67.31 

I I I I I I I 
SOlT001448 I C104791 1 6 1 1 1  01 01 28.61 64.4 

I I 1 I I I 1 C104792 1 6 1 3 1  01 01 14.71 21.9 
I I I I I I 

C104793 1 6 1 1 1 201 01 9.31 10.6 
I , , , I I 1 C104794 1 6 / 3 1  01 01 9.21 10.91 
I I I I I I 

C104800 1 6 1 1 1  01 01 9.31 11.5 
I I I I I 1 C104801 1 6 1 3 1  01 01 9.61 11.31 

I I I I I I I 

SOlT001449 I C104802 1 6 1 3 1  01 01 33.81 56.6 
I I I I I I C104803 1 6 1 l  01 01 27.91 50.81 
I I I 1 I I 

C104804 1 6 / 3 1  21 01 13.51 25.6 
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Table 18. C-104 Composite: Percentages of particles in volume-based PSDs with diameters 
less than the indicated values. 
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Figure 36. C-104 Composite: Diameters of particles (pm) within defined, volume-based, 
percentile ranges. (Two Pages) 
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Continued: 
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4.3.3. Tank Waste Results at 325 Laboratory 
All of the samples and their duplicates were polydispersed. Particles representing over 95% of 
the volume of the particles in the tank waste samples had diameters less than 100 ym in all 
analyses except for the initial sample for Tank AW-103 after 20 minutes of sonication. Based on 
the PSD of these samples, it appears that bubbles were produced in solution, and these bubbles 
were reported as particles with diameters at the upper end of the analysis (500 to 700 pm). 
These bubbles were not bbserved in the duplicate sample from Tank AW-103. 

Representative plots ofthe PSDs from Tanks AW-103, AY-101, and C-104 are provided in 
Figures 37 through 39. These plots represent the PSDs measured on the samples at a flow rate of 
40 mL/s after 2 minutes of sonication at 40 watts. The particle refractive index chosen for these 
analyses was 1.7. The results from PSD measurements at the other conditions are similar. 
Adequate PSD measurements were obtained for all tank waste samples at all three flow rates. 

The larger “particles” in the distribution of these tank waste samples are not primary particles 
and are broken into smaller particles upon sonication and under flowing conditions. These 
smaller particles re-aggregate if left undisturbed as indicated by the measurements made 60 
minutes after sonication was completed. 
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Figure 37. PSD of AW-103 Sample and Duplicate. 
(40-rnWs flow rate 

2 minutes pre-sonication at 40 W 
Calculated using a particle refractive index of 1.7). 
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Tank AW-103. Two overlapping primary particle distributions with peaks between 0.25 and 3 
pm and 3 and 100 pm based on volume were observed in all of the samples from Tank AW-103. 
The mean size based on volume distribution for these particle distributions were approximately 1 
pm and 5 pm, respectively. A third distribution with much smaller relative volume percent was 
observed around 75 pm. Generally, this distribution could not be separated from the distribution 
centering around 5 pm. The mean diameter of the 5-pm distribution decreased with time and 
with sonication to approximately 3 pm. The relative volume percent of these distributions 
initially was 40 % for the smaller particles and 60% for the larger particles. This relative volume 
percent shifted to the smaller particles with circulation time and sonication. It appeared to reach 
a steady state at approximately 55% for the smaller particles and 45% for the larger particles 
were obtained prior to sonication. After sonication the volume percent of the smaller particles 
increased to approximately 62%. 
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Figure 38. PSD of AY-101 Sample and Duplicate. 
(40 mL/s flow rate 

2 minutes pre-sonication at 40 W 
Calculated using a particle refractive index of 1.7). 
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Tank AY-101. Two overlapping primary particle distributions with peaks between 0.25 and 4 
pm and 1 and 25 pm based on volume were observed in the AY-101 samples. The mean size 
based on volume distribution for these particle distributions were approximately 1 pm and 8 pm, 
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respectively. The mean diameter of the 8-pm distribution decreased with time and with 
sonication to approximately 6 pm. The relative volume percent of these distributions initially 
was 35 % for the smaller particles and 65% for the larger particles. This relative volume percent 
shifted to the smaller particles with circulation time and sonication. It appeared to reach a steady 
state at approximately 55% for the smaller particles and 45% for the larger particles. 
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Figure 39. PSD of C-104 Sample and Duplicate. 
(40 mL/s flow rate 

2 minutes pre-sonication at 40 W 
Calculated using a particle refractive index of 1.7). 

Tank C-104. Three overlapping primary particle distributions with peaks between 0.25 and 3 
pm, 1 and I O  pm, and IO and 70 pm based on volume were observed in the samples from Tank 
C-104. The mean size based on volume distribution for these particle distributions were 
approximately 1 pm, 4 pm, and 30 pm, respectively. The mean diameter of this distribution 
decreased with time and with sonication. The relative volume percent of these distributions 
initially was approximately 22 % for the largest particles, 44% for the intermediate particles, and 
34% for the smallest particles. This relative volume percent shifted to the intermediate and 
smallest particles with circulation time. It appeared to reach a steady state at approximately 12% 
for the largest particles, 48% for the intermediate particles, and 40% for the smallest particles 
prior to sonication. After sonication the largest particles disappeared, but after being left 
undisturbed for 60 minutes these large particles were again observed at relative volume percents 
similar to those initially measured. 
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4.4. Refractive Index Effects 
The proprietary PSD calculation algorithms employed by the particle size analyzers at the two 
laboratories are both based on a combination of Fraunhofer diffraction and Mie scattering 
theories. Mie Scattering theory is particularly applicable to scattering by particles with diameters 
that are smaller than or of the same general magnitude as the wavelength of the interrogating 
light beam(s). The refractive index of both the sample solids afid the dispersant liquid are 
required inputs in Mie theory calculations. Given the use of both the 632.8 nm and 450 nm light 
sources available in the Horiba LA-910, and the 780 nm source of the Microtrac X100, the 
refractive index values are expected to have significant impact on calculated PSDs only for 
samples with significant amounts of particles with diameters less than 10 pm. 

Since samples of tank wastes are generally mixtures of unknown solid species, selecting an 
appropriate refractive index value for the particulates to use in the proprietary PSD calculation 
algorithms is generally problematic. In order to evaluate the magnitude of the impact the choice 
of refractive index input might have on calculation of PSDs, selected data sets were re-calculated 
using two to three significantly different refractive index values for the particulates. 

4.4.1. Refractive Index Effects at 222-S Laboratory 

The Horiba LA-910 software requires user selection of data files that contain refractive index 
calculation input for both light sources. The actual value selected is the "Relative Refractive 
Index" (RRI), which is the refractive index of the particulate solid phase divided by the refractive 
index of the liquid dispersant phase. The refractive index of the aqueous 1M NaOH and 1M 
NaN03 dispersant liquid was measured as nD = 1.352 using an Abbe refractometer (Mark I1 
Digital Refractometer, Reichert Scientific Instruments, Buffalo, NY). The refractive index of 
quartz is known to be no = 1 S44. The RRI value selected for calculation of the PSDs was 
therefore 1.14 (1.544/1.352). A series of quality control measurements on a third quartz powder 
standard were made throughout the course of this study (Data in Appendix F). These 
measurements were made using deionized water, nD = 1.333, for the dispersant liquid. The RRI 
value used in the calculation of those PSDs was therefore 1.16 (1.544/1.333). 

Given no defensible criteria for assigning a refractive index value or values to the particulate 
solids of the tank waste samples, the same RRI value of 1.16, was used in the calculation of all 
PSDs for tank waste samples reported elsewhere in this report. It should be noted that, 
rigorously applied, Mie theory requires the input of both the real and imaginary components of 
the complex refractive index values. For the current study, however, only the real components of 
the indices were considered (i.e. the imaginary components were all set to 0.OOi). 

The light scattering data for selected measurements of the quartz powder standards and the AW- 
103, AY-101, and C-104 tank waste composites were recalculated at two additional values of 
RRI: 0.74 and 2.40. Given the refractive index value of n D  = 1.352 for the dispersant liquid, the 
RRI = 0.74 implies a refractive index of 1.00 for the sample particles. This value was selected as 
a lower limit of the range of RRI values which might apply in the aqueous NaOH and NaNO3 

103 



HNF-8862, Rev. 0 

system. The RRI value of 2.40, selected as the upper limit to the tested values, is the largest 
value of the RRI files currently available in the 222-S analyzer's software. At this RRI value, the 
implied refractive index of the sample solids is nD = 3.245. For reference, the reported refractive 
indices of Ti02 (rutile) and Fe203 are nD = 2.75 and nD = 2.90 respectively. 

The data files selected for recalculation included single runs for each of the quartz powder 
standards since similar PSDs were observed for all run conditions. For each of the tank waste 
composites, the data files of a run before and after ultrasonic treatment were selected since the 
proportion of small and large particles is different for the two specimens. 

Observations and Data. The recalculated PSDs and extracted particle size descriptors are 
presented in Tables 24 and 25 and Figures 40 through 48. The formats and content of these 
figures and tables were described in Sec. 4.2.1. 

Generally, for samples with significant quantities of particulate material having diameters less 
than about 10 pm, the choice of RRI value is seen to have an observable effect. For the quartz 
powder standards, both the qualitative and quantitative impacts of selection of the RRI value 
were minimal. As expected, the observed effects were greatest for the BCR 67 standard with its 
smaller diameter particles. The most noticeable effect was the presence of an increased 
percentage of smaller particles in the PSDs calculated with the RRI values of 2.40. 

For the tank waste composites, the RRI value used in the PSD calculations was also found to 
have an observable effect. Generally the impact of the choice of RRI was greatest for samples 
with broad distributions containing significant quantities of both large particles and particles 
4 0  pm in diameter, i.e. the pre-ultrasonic treatment samples. For these specimens, PSDs 
calculated using the high and low RRI values (2.40 and 0.74) were qualitatively similar in shape. 
Compared to calculations using an RRI of 1.16, the PSDs calculated using the RRI value of 2.40 
showed a small but observable shift of the < I O  pm particle population to smaller diameters, 
while the populations reported for larger particles was unaffected. In the PSDs calculated using 
the baseline RRI value of 1.16, the particles are generally spread over a greater size range. In 
particular, the particles in the 1- to 10- pm diameter range appear to be redistributed to both 
higher and lower particle sizes relative to the PSDs calculated with RRI values of 0.74 and 2.40. 
This results in the clear enhancement (AY-101) or appearance (AW-103 and C-104) ofthe 
reported population of 51 pm particles in these PSDs. The percentages of the larger particles 
reported in the PSDs where RRI = 1.16 are also enhanced, though apparently without shifting the 
upper distribution boundaries to significantly higher diameter values. While not as qualitatively 
obvious, this redistribution causes the mean, median and higher %-undersize values for these 
PSDs to be larger relative to those for the PSDs calculated using RRI values of 0.74 and 2.40. 

The same observations generally apply to the post-ultrasonic, tank composite specimens. 
Qualitatively the same trends are observed. However, since these distributions are initially both 
narrower (Le. low populations of large particles) and more highly weighted in small diameter 
particles (Le. 4 0  pm diameters) the quantitative effects on the distribution means, medians and 
larger %-undersize cut values are relatively insignificant. 
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Figure 40. Standard BCR 67: Volume-based PSDs calculated at three different values of 
Relative Refractive Index. 
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Figure 41. Standard BCR 130: Volume-based PSDs calculated at three different values of 
Relative Refractive Index. 

File Name: 

BC1306S0: 

Relative Refractive Index: 0.74 + 0.OOi 

Cumulative times at run conditions 

P6 = 14 min; SI = S min; S3 = 6 min; US = 2 min 
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Relative Refractive Index: 1.14 + 0.OOi 
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Relative Refractive Index: 2.40 + 0.OOi 
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Figure 42. AW-103 Composite Before Sonication: Volume-based PSDs calculated at three 
different values of Relative Refractive Index. 

File Name: 

AW103740: 

Relative Refractive Index: 0.74 + 0.OOi 

Cumulative times at run conditions 

P6 = 3 min; SI = 3 min; S3 = 0 min; US = 0 min 
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Relative Refractive Index: 1.16 + 0.OOi 
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Particle stze / pm 

107 



HNF-8862, Rev. 0 

Figure 43. AW-103 Composite After Sonication: Volume-based PSDs calculated at three 
different values of Relative Refractive Index. 

File Name: 

AW103743: 

Relative Refractive Index: 0.74 + 0.OOi 

Cumulative times at run conditions 

P6 = 33 min; SI = 27 min; S3 = 6 min; US = 20 min 

F%rtiCIe size / prn 

Relative Refractive Index: 1.16 + 0.OOi 

Partlcle stze / l.lm 

Relative Refractive Index: 2.40 + 0.OOi 
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Figure 44. AY-101 Composite Before Sonication: Volume-based PSDs calculated at three 
different values of Relative Refractive Index. 

File Name: 

AY101840: 

Relative Refractive Index: 0.74 f 0.OOi 

Cumulative times at run conditions 

P6 = 3 min; S1 = 3 min; S3 = 0 min; US = 0 min 

1 0 0  

- N .- 
c" s - 
e 
z2 = m - - 
E, u 

0.0 
0.02 0.1 1 .o 1 0 . 0  1 0 0  1 0 2 0  

Particle size / Vrn 

Relative Refractive Index: 1.16 + 0.OOi 
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Relative Refractive Index: 2.40 + 0.OOi 

0.02 0 . 1  1 .o 1 0 . 0  1 0 0  1 0 2 0  
Particle size / p m  
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Figure 45. AY-101 Composite After Sonication: Volume-based PSDs calculated at three 
different values of Relative Refractive Index. 

File Name: 

AY 101843: 

Relative Refractive Index: 0.74 + 0.OOi 

Cumulative times at run conditions 
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Figure 46. C-104 Composite Before Sonication: Volume-based PSDs calculated at three 
different values of Relative Refractive Index. 

File Name: 

c104791: 

Relative Refractive Index: 0.74 + 0.OOi 

Cumulative times at run conditions 

P6 = 4 min; S1 = 4 min; S3 = 0 min; US = 0 min 
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Figure 47. C-104 Composite After Sonication: Volume-based PSDs calculated at three 
different values of Relative Refractive Index. 

File Name: 

C104794: 

Relative Refractive Index: 0.74 + 0.OOi 

Cumulative times at run conditions 

P6 = 35 min; SI = 28 min; S3 = 7 min; US = 20 min 
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Relative Refractive Index: 1.16 + 0.OOi 
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Relative Refractive Index: 2.40 + 0.OOi 
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Table 19. Relative Refractive Index: Mean particle diameters of volume-based PSDs 
that have been calculated using three Relative Refractive Index (RRI) values. 

Sample 

BCR 67 
After Sonication 

BCR 130 
After Sonication 

AW-103 
SOlT001425, 

Before Sonication 
AW-103 

SO 1 TOO 1425 
After Sonication 

AY-101 
SOlT001492 

Before Sonication 
AY-101 

SOlT001492 
After Sonication 

C- 104 
SOlT001448 

Before Sonication 
C-104 

SOlT001448 
After Sonication 

PSD Run 
File Name 

BCl30680 

Awl03740 

Awl03743 

AY 101 840 

AY 101 843 

C 10479 1 

C104794 

I Mean Diameter 
Value 

1 1 .. . 

0.74+0.0i 1 13.31 . 7.4 
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FileName-RRI 

Table 20. Relative Refractive Index: Percentages of particles with diameters less than the 
indicated values in volume-based PSDs which have been calculated using three Relative 

Refractive Index (RRI) values. 

5 YO 1 25% I 50% 1 75% 1 9 5 %  Sample 

- 2.40 

BCR 67 

1.31 2.4 4.61 14.41 503.2 

After Sonication 

- 1.16 

BCR 130 
After Sonication 

0.31 0.9 3.2 9.2 21.3 

AW-103 
SO lTOO 1425 

Before Sonication 
AW-103 

SO 1 TOO 1425 
After Sonication 

AY101840 - 0.74 
- 1.16 
- 2.40 

AY101843 - 0.74 

AY-101 
SOlT001492 

Before Sonication 
AY-101 

SO 1 TOO 1492 
After Sonication 

2.3 4.4 7.4 12.6 259.4 
1.2 5.2 9.2 15.9 358.6 
1.3 3.3 7.4 13.2 251.8 
2.0 3.0 4.4 5.5 8.6 

C- 104 
SOlT001448 

Before Sonication 
C- 104 

SOlT001448 
After Sonication 

I In Distributions Based on Total Particulate Volume I 
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Figure 48. Relative Refractive Index: Diameters of particles (pm) within defined, volume- 
based, percentile ranges of PSDs which have been calculated using three Relative 
Refractive Index (RRI) values. (Four Pages) 

Standard BCR 67: PSD Run BC67671: After Ultrasonic Treatment 
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RRI = 1.14 + 0.Oi 
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v) 2 N 

Particle Volume Equivalent Diameter (pm) 
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RRI = 0.74 .r 0.Oi 

RRI = 1.16 - 0.Oi 

RRI = 2.40 .r 0.Oi 

Continued: 

I;;, t 
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Continued: 

AY-101: PSD Run AY101840: Before Ultrasonic Treatment L _ ~  ~~~~~~ ~~ .... ~ ~~ ~~ ~ . ~~ 

25 % t o  75 % E475 %to 95 % 1 
. ~. . ~ ~ ~~ ~~ ~ . . . ~ 
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Continued: 

(2-104: PSD Run C104791: Before Ultrasonic Treatment 
~~~~~~~~ .... ~. - ~. .. 

115% to 25 % 25 % to75 % W75 %to95 % ~ 

. ~~~~ ~~ ~~ . ~~~ .. 

I/ 
0 0 0 

s! 2 v, 
0 

Particle Volume Equivalent Diameter (pm) 
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4.4.2. Refractive Index Effects at 325 Laboratory 
At 325 Laboratory, when PSD results were recalculated for standards using absolute refractive 
index values varying from 1.5 to 2.0, some differences could be observed; however these 
differences were very small, paling in comparison to the changes observed with variation of the 
other instrument parameters, such as flow rate, duration of flow, and sonication. This may be 
verified by reviewing the PSDs shown in Appendix G.  

To obtain some understanding of the effect of the refkactive index value used in the proprietary 
Microtrac PSD calculation, particle refractive indices of 1.5, 1.7, and 2.0 were used to calculate 
the particle size distributions of the tank wastes. These refractive indices are representative of 
sodium aluminosilicates (1.5), aluminum oxides (1.7), and iron oxides (2.0). For the BCR 
standards, the refractive index of quartz, 1.54, was used. The PSD of the standards was also 
calculated with a particle refractive index of 2.0 to determine the impact on the results. 

The index of refraction has an imaginary and a real component. The imaginary component of 
the index of refraction relates to the amount of light that is absorbed or reflected by the medium. 
The Microtrac PSD calculation incorporates this component into its calculations based on input 
from the operator. The operator selects whether the particles are transparent, non-transparent 
and light absorbing, or non-transparent and light reflecting. For the tank waste samples, the 
setting for non-transparent and light absorbing particles was selected. 

4.5. PSD Results on AY-102, AZ-102, C-107, and SY-102 Composites 
PSD Measurements. The dates the tank composites were subsampled in the hotcells, the sample 
numbers assigned to the subsamples, and the dates of PSD analyses are indicated In Table 26. 
All PSD measurement sets generated for analytical specimens are identified with the number of 
the analytical subsample or core composite from which the specimens were taken. 

Table 21. PSD samples for tanks AY-102, AZ-102, C-107, and SY-102 

Data and Observations-AY-102. The measurement results summarized in Figures 49 through 
53 and Tables 27 and 28 are presented in the format previously described in Sec. 4.2.1. Two 
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PSD measurement sets were collected for each of the AY-102 composite subsamples examined: 
SOlT001654 and SOlT001655. Separate analytical specimens were withdrawn from each 
subsample vial for each PSD measurement set. 

All the PSDs measured on the AY-102 subsamples indicated that approximately half of the 
particulate volume was represented by a population of particles with diameters ranging from 0.5 
pm to 2.5 pm and a mode around 1.2 pm. The remaining particulate volume was represented by 
particles with diameters ranging from 2.5 pm to 25 pm: 

In the second PSD run (AY102895) of the first measurement set on subsample SOlT001654 
(Figure 49), the presence of a small population of larger particles, diameters ranging from 50 pm 
to 300 pm, is noted. The absence of these particles from the first P6/S1 run of the set may 
indicate that these particles/agglomerates are of sufficiently high density to require the more 
vigorous S3 stirring for efficient suspension in the specimen slurry. Two minutes of ultrasonic 
treatment completely removes these larger particles from the PSDs. 

Otherwise, ultrasonic treatment, extended pumping, or stir rate changes have only minimal 
impact on the observed PSDs. 
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Figure 49. AY-102 Composite: Volume-based PSDs from first set of runs on sample 
SOlT001654. 

[LOAD-IN]: Pz " i_ = ? mi,; = ? min 

AY102894: . 
10.0 

10.0 100 1020 
P I r l l C l C  I Y D  I C"l l  

121 



HNF-8862, Rev. 0 

Figure 50: AY-102 Composite: Volume-based PSDs from second set of runs on sample 
SOlT001654. 
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Figure 51. AY-102 Composite: Volume-based PSDs from first set of runs on sample 
SOlT001655. 

[LOAD-IN]: 

AY 102902: = 4 min; 

@ = ? min; B j  (Stirrer OFF) 

; S3 = 0 min; US = 0 min; DT = 0 min 

PIT1IC.O I 

AY102903: = 7 min; SI = 0 min; = 3 min; US = 0 min; DT = 0 min 

1..0 10.0 

AY102905: = 2 min; S3 = 10 min; US = 2 min; DT = 5 min 
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Figure 52: AY-102 Composite: Volume-based PSDs from second set of runs on sample 
SOlT001655. 
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Sample PSD Run 
FileName 

SOlT001654 AY 102894 
AY 102895 
AY102896 

Run Conditions Mean Diameter Standard Deviation 
P S US DT (!4 (w) 
6 1  0 0  4.9 5.1 
6 3  0 0  28.0 48.9 
6 3  2 0  4.9 4.9 

I 
5.11 4.9 

SO1 TOO1 655 

AY 102904 6 3  2 0  5.1 5.2 
AY102905 6 1  0 0  4.4 3.8 
AY 102906 6 1  0 0  3.3 2.8 

I I I I I I 

AY 102907 1 6 / 3 1  01 01 2.81 2.0 

AY 102909 

I , , I I 1 AY102908 1 6 / 3 1  21 01 2.51 2.11 
6 1  0 0  2.4 1.6 
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Sample 
PSD Run 

SOlT001654' 
AY102894 - 6/1/ O/ 0 
AY102895 - 6/3/ O/ 0 

Table 23. AY-102 Composite: Percentages of particles in volume-based PSDs with 
diameters less than the indicated values. 

In Distributions Based on the Total Volume of Spherical Particles 
1 % 5 %  1 25% 1 50% 7 5 %  I 95% 1 99% 

Of the Particles Have Diameters Less Than (pm) 

0.68 0.85 1.31 2.54 6.9 16.0 22.5 
0.72 0.92 I .64 4.56 18.1 141.4 197.4 

AY102896 - 6/3/ 2/ 0 [ 0.591 0.72 1.091 2.43 7.71 15.0 20.3 

AY102905 - 6/1/ 01 0 
SO1 TOO1 655 

AY102906-6/1/ O/  0 
AY102907 - 6/3/ O/ 0 
lAY102908 - 6/3/ 2/ 0 

I I I I I I 1 

AY102909 - 6/1/ O/ 0 1 0.641 0.791 1.151 1.821 3.31 5.81 7.5 

I 

0.69 0.88 1.47 2.94 6.2 12.4 17.3 

0.71 0.89 1.36 2.28 4.3 .9.2 13.1 
0.70 0.88 1.33 2.18 3.8 6.8 9.2 
0.57 0.70 0.99 1.55 3.6 7.0 9.4 
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Figure 53. AY-102 Composite: Diameters of particles within defined, volume-based, 
percentile ranges. (Two Pages) 

i 
AY102894-6/11 01 0 
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Continued: 

! 
AY102902 - 6/01 01 0 

~ AY IO2903 - 6/31 01 0 
I 

AY 102904 - 6/31 21 0 

AY102905 - 6/11 O/ 0 

0 
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0 0 0 
0 2 N ‘0 

0 

Particle Volume Equivalent Diameter (pm) 

AY-102 Composite: SOlT001655: Second Measurement Set 
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Particle Volume Equivalent Diameter (pm) 
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Data and Observations-AZ-102. The measurement results summarized in Figures 54 through 
60 and Tables 29 and 30 are presented in the format previously described in Sec. 4.2.1. Three 
AZ-102 composite subsamples were examined. A single PSD measurement set was collected for 
subsample SOlT001651. Three PSD measurement sets were collected for subsample 
SOlT001652; two were collected for subsample SOlT001653. Separate analytical specimens 
were withdrawn from the subsample vials for each measurement set. 

A somewhat confusing picture is presented by the multiple measurement sets on the three 
subsamples. Generally, however, all the PSDs indicate the presence of a significant population 
of particles with diameters beginning around 1 pm and extending up to values between 30 pm 
and 100 pm. The modal values of these populations are in the range of 10 pm to 20 pm. This 
population of particles appears to be relatively unaffected by continuous pumping, stirring and 
sonication applied during the measurement sets. 

The initial PSDs for the SOlT001651 measurement set (Figure 54) and two of the three sets for 
subsample SOIT001652 (Figures 55 and 57) also indicate the presence of significant populations 
of particles with diameters >IO0 pm. The appearance of these larger particles in the remaining 
SOlT001652 measurement set (Figure 56) only after the ultrasonic treatment (Run AZ102916) is 
not understood and the results of this measurement set are suspect. The total absence of these 
larger particles from the PSDs of both measurement sets for subsample SOlT001653 (Figures 58 
and 59) is likewise not understood but could indicate poor precision in either the subsampling or 
specimen withdrawal steps. 

In the measurement sets where they do appear, the partial breakup of the >lo0 pm particles is 
initiated by pumping and stirring in the analyzer. This is clearly observed by comparing the first 
two PSD runs in Figures 54,55, and 57 and the corresponding segments of Figure 60. The two 
minutes of ultrasonic treatment applied during the third PSD run in these sets was sufficient to 
complete the breakup of nearly all of the large particles/agglomerates. A minor remnant 
population of particles with diameters extending up to = 250 pm is observed following the 
ultrasonic treatment. 
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Figure 54. AZ-102 Composite: Volume-based PSDs from set of runs on sample 
S01T001651. 

P,.ntls.c sir0 I l".. 

AZ102887: = 7 min; S3 = 11 min; US = 2 min; DT = 4 min 
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Figure 55. AZ-102 Composite: Volume-based PSDs from first set of runs on sample 
SOlT001652. 
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Figure 56. AZ-102 Composite: Volume-based PSDs from second set of runs on sample 
SOlT001652. 

= 3 m i n ;  &7=3min; S 3 e O m i n ;  US=Omin; DT=Omin  

rart iste _IL_ I w-7 

A 2  1029 15: = 6 min; S1 = 3 min; = 3 min; US = 0 min; DT = 0 min 
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Figure 57. AZ-102 Composite: Volume-based PSDs from third set of runs on sample 
SOlT001652. 

’ AZ102918: 

AZ1029 19: = 7 min; SI = 4 min; = 3 min; US = 0 min; DT = 0 min 
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Figure 58: AZ-102 Composite: Volume-based PSDs from first set of runs on sample 
SOlT001653. 

. .. 

c,. 1 I .o I C . 0  1 OC, 1 0 2 0  
r.F1rt,5,e =,re, I m m  

AZ 102923: = 7 min; S1 = 4 min; = 3 min; US = 0 min; DT = 0 min 

'XOZ 1 ', . c, 1 OC, I O 2 0  
r.-rt,.=,a =,re , m m  

AZ102924: = 13 min; SI = 4 min; &! = 9 min; 

t 3 . 0 2  0 . 1  I .o 1 0 . 0  I O 0  
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Figure 59: AZ-102 Composite: Volume-based PSDs from second set of runs on sample 
SOlT001653. 
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PSD Run Run Conditions Mean Diameter 
FileName P 1 S I US 1 DT (u rn )  

Table 24. AZ-102 Composite: Mean particle diameters of volume-based PSDs. 

Standard Deviation 
(u rn )  

Sample r 
A2102885 
A2102886 
A2102887 
AZ102910 

SOlT001653 k 

6 3  0 0  51.7 69.5 
6 3  2 0  22.7 47. I 
6 1  0 0  18.3 31.1 
6 1  0 0  205.7 214.4 

SO 1 TOO 1653 r 

AZ102911 
A21 02912 

6 3  0 0  114.9 194.2 
6 3  2 0  16.4 30.5 

~ ~~ 

I I I I i i \ ,  I \ I  I 

AZ102884 1 6 / 1 1  01 01 75.21 100.2 

A2102913 
A2102914 
AZ102915 
A21 02916 

6 1  0 0  19.0 38.2 
6 1  0 0  9.4 5.4 
6 3  0 0  11.2 7.c 
6 3  2 0  17.6 45.5 

A2102928 1 6 1 3  2 0  8.91 5.6 
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AZ102917 - 6/11 O/ 0 

Table 25. AZ-102 Composite: Percentages of particles in volume-based PSDs with 
diameters less than the indicated values. 

1.111 1.711 4.151 7.531 11.71 22.61 266.2 

1.341 2.151 5.441 10.061 15.71 24.61 29.8 

AZ102918-6/1 /0/ 0 

/AZ102916-6/3/ 2/ 0 I 1.00/ 1.531 4.191 8.041 12.71 25.01 261.21 

1.471 2.781 10.121 24.58 

AZ102920-6/3/ 2/ 0 

A2102921 -6/1/ O/ 0 

SO1 TOO1 653 

A2102922 - 611 /0/ 0 

~~~~~~~ 

0.97 1.47 4.17 8.62 14.8 35.0 222.9 

1.06 1.60 4.09 8.17 13.9 31.8 231.2 

1.29 2.01 5.00 9.15 13.9 21.6 25.9 

A2102923 - 6/3/ O/ 0 

A2102924 - 6/31 2/ 0 

AZ102925 -6111 O/ 0 

SO 1 TOO 1653 

AZ102926 - 6/1 IO/ 0 

1.33 2.12 5.29 9.82 15.4 24.3 29.6 

1.02 1.56 4.04 7.43 11.3 18.0 23.1 

1.13 1.72 3.97 6.85 10.2 15.6 19.9 

1.31 2.08 5.36 9.81 14.8 22.6 27.2 

AZ102927-6/3/ O/ 0 1.35 2.21 5.81 11.07 17.8) :;:;I :3:;1 v 1.021 1.581 4.301 8.051 12.31 

AZl02929 - 6/1/ O/ 0 1.13 1.74 4.17 7.32 10.9 16.9 21.8 
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Figure 60. AZ-102 Composite: Diameters of particles (pm) within defined, volume-based, 
percentile ranges. (Two Pages) 
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Continued: 

AZ-102 Composite: SOlT001652: First Measurement Set 
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Data and Observations-C-107. The measurement results summarized in Figures 61 through 65 
and Tables 31 and 32 are presented in the format previously described in Sec. 4.2.1. Four PSD 
measurement sets were collected on four separate analytical specimens withdrawn from C-107 
composite sample SOlT001673. 

All four PSD measurement sets are very similar. The first two PSD runs in each set indicate the 
presence of a major population of particles with diameters ranging from around 3 pm to 20 pm 
(modes o f  8 pm to 10 pm). A minor but significant population of smaller diameter particles, 0.6 
pm to 3 pm, is also observed in each set. All the initial two PSD run sequences also indicate that 
the specimen particulates are largely unaffected by the pumping and stirring regimes of the 
analyzer. 

Ultrasonic treatment for two minutes reduces the percentage of the population of 3 pm to 20 pm 
particles in the PSDs and shifts the mode of this population to slightly smaller diameter values. 
The original 0.6 pm to 3 pm population is enhanced by the breakup of the larger particles but 
does not shift appreciably in particle diameters. 

The shift of the population of larger particles to smaller diameters continues in the last PSD run 
of each set. Whether this indicates a continued breakup of particles weakened by the previous 
sonication or the inefficient suspension of the largest of the particles at the slower S1 stirring 
speeds of these runs is not clear. 
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Figure 61. C-107 Composite: Volume-based PSDs from first set of runs on composite 
SOlT001673. 
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Figure 62. C-107 Composite: Volume-based PSDs from second set of runs on composite 
SOlT001673. 
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Figure 63. C-107 Composite: Volume-based PSDs from third set of runs on composite 
SOlT001673. 
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Figure 64. C-107 Composite: Volume-based PSDs from fourth set of runs on composite 
SOlT001673. 
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Table 26. C-107 Composite: Mean particle diameters of volume-based PSDs. 

Sample r-- 
SOlT001673 

SOlT001673 

SOlT001673 

SOlT001673 
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Table 27. C-107 Composite: Percentages of particles in volume-based PSDs with diameters 
less than the indicated values. 

In Distributions Based on the Total Volume of Spherical Particles 
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Figure 65. C-107 Composite: Diameters of particles (pm) within defined, volume-based, 
percentile ranges. (Two Pages) 
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Continued: 

C-107 Composite: SOlT001673: Third Measurement Set 
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Data and Observations-SY-102. The measurement results summarized in Figures 66 through 
68 and Tables 33 and 34 are presented in the format previously described in Sec. 4.2.1. One 
PSD measurement set was collected for each of the two SY-102 composite subsamples 
examined: SOlT001648 and SOlT001649. 

The initial PSDs in each of the SY-102 composite measurement sets are dominated by a 
population of particles with diameters ranging from 1 pm to 30 pm. A small but observable 
tailing of both PSDs to smaller particle diameters, 0.2 pm to 1 pm, is also noted. For sample 
SOIT001649 (Figures 67 and 68), a small population of larger particles/agglomerates with 
diameters in the 80 pm to 400 pm range was also observed. Pumping and stirring in the analyzer 
was sufficient to break up these large diameter particles as they were not observed in the second 
PSD of the measurement set. This suggests that they were probably loosely bound agglomerates. 

Sonication for two minutes was observed to reduce the percentage of particles in the original 
dominant populations (median particle diameters in the 3 pm to 4 pm range) and increase the 
percentage of 4 pm diameter particles in the PSDs. Stirring speed following the ultrasonic 
treatments had little effect on the observed PSDs. 
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Figure 66. SY-102 Composite: Volume-based PSDs from set of runs on sample 
SOlT001648. 
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Figure 67. SY-102 Composite: Volume-based PSDs from set of runs on sample 
SOlT001649. 
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1 %  

Table 28. SY-102 Composite: Mean particle diameters of volume-based PSDs. 

5 %  1 25% I 5 0 %  1 75% 1 9 5 %  I 99% 

SOlT001648 

L ~ 

SOlT001649 

Table 29. SY-102 Composite: Percentages of particles in volume-based PSDs with 
diameters less than the indicated values. 

Sample I In Distributions Based on the Total Volume of Spherical Particles 1 
PSD Run 
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Figure 68. SY-102 Composite: Diameters of particles (pm) within defined, volume-based, 
percentile ranges. 

SY-102 Composite: SOlT001648 

1 %to 5 % B5% to 25 % a 2 5  %to  75 % B75 %to 95 % m95 %to  99 %A l~ ~~ ~~ ~~~~~~ . ~ 

SY102876 - 6111 01 0 

SYlO2877 - 6/41 01 0 

SY IO2878 - 6131 21 0 

SY102879 - 6/11 01 0 

0 0 
01 2 

N 

Particle Volume Equivalent Diameter (pm) 

SY-102 Composite: SOlT001649 

SY102880 - 6111 01 0 

SY102881 - 6/31 O/ 0 

SY102882 - 6\31 21 0 

SY102883 - 6111 01 0 

0 
W m 

0 
W 
CI 

P 

Particle Volume Equivalent Diameter (pm) 

0 
m 
d N 

0 0 m 

153 



HNF-8862, Rev. 0 

4.6. Sieve Test Results 
Sieve testing was performed on four tank composites - those from Tanks AW-103, AY-101, C- 
104 and SY-102. The sieve data consist of the mass of wet sludge sieved, and the masses of 
sludge captured on each of the four sieves after wet sieving. The amount dissolved or passing 
through the finest sieve is termed eluate, and its mass is determined as the difference between the 
total mass sieved and the sum of the masses captured on the sieves. The eluates of all four sieve 
tests were observed to settle out into large volumes of solids in the rinse liquid, suggesting that 
dissolution played a relatively small role in passing the eluates. The data workup, including the 
fractions of mass retained on each sieve for each tank sample, is supplied as Appendix H. Table 
35 summarizes the sieve results for the four tank composites in terms of the weight percent of 
wet, drained material retained. 

Table 35 also includes relative sampling error estimates, where calculable, for each of the 
retained sieve fractions, as well as estimates of measurement error. The formula used to estimate 
sampling error is discussed in Sec. 5.8. It is being used somewhat beyond its range of validity 
for the sieve fractions, because their size class width ratios are greater than the square root of 
two. The formula is also only valid for relative fraction weights less than 50%, and this is why 
the eluate relative sampling error is not calculable. The sampling error estimates are therefore 
rather crude. The estimates of measurement error for each sieve fraction are based on the 
standard deviations of the several tare weights of each of the sieves and the mixing cone over all 
the tank experiments. The collected data and error estimates suggest that the sieve-based size 
distribution for these four tanks is at least believable, and that a semi-quantitative estimate of the 
large particle fractions is to be had on this scale of sample. 

Comparing PSD data graphically with sieve test data requires the latter to be plotted as volume 
(or mass, assuming uniform particulate composition)-based bin plots and as cumulative- 
undersize plots, inclusive of all the data, including the smallest and largest size fractions. To 
include the lowest and highest sieve fractions in the bin plots, two assumptions about the lowest 
bound and the highest bound of the sieving had to be made. First, it was assumed that no 
particles existed below the smallest diameter observed in any PSD determination, about 0.1 pm. 
Thus, the eluate could be assumed to consist of particles between 0.1 pm and 53 pm in size. 
Secondly, it was assumed that the fraction captured on the largest mesh -500 pm-was smaller 
in diameter than the largest particle seen for any of the four tanks, about 5000 pm, as estimated 
from hot cell observations. These assumptions allow one to classify the sieve fraction data into 
five logarithmically delineated bins, and plot the data as volume probability density functions 
(Le., fraction divided by interval) in Figures 69 through 72. This way, the comparison of these 
figures with PSD figures is direct, so long as one compares areas, not heights. The arbitrary 
selection of bounds for the sieve data does not really affect the result, because the area of the 
affected bins remains constant by changing the bin height as the terminal bounds are adjusted. 
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Table 30. Summary Sieve Test Results on Four Tank Composites; 
Wet, Drained Mass Basis. 

For all four tank composites material was captured on every sieve, including the 500 pm sieve. 
Most of the rest of the masses passed clear through the sieves to the eluate flask. The clear, 
plastic sieve bodies allowed one to observe the eluate passing through each sieve. This made it 
easy to determine when it was running clear, know that rinsing for that sieve was complete, and 
thereby dispense with the need to rinse the stack multiple times to demonstrate constant weight. 

4.6.1. AW-103 Sieve Test Results 
A 10.7 gram aliquot of wet sludge composite was poured and rinsed through the sieves, and the 
net weights of each sieve contents were determined. However, the 500 pm sieve contents were 
lost due to spillage before sending another aliquot (9.5 grams) through the sieves. Therefore, 
after the second aliquot was rinsed through, the new net weight of the 500 pm fraction was 
estimated by addition of a correction proportional to the ratio of the two aliquots multiplied by 
the first net weight. The other fractions were re-determined without the need for corrections. 
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AW-103 SIEVE ANALYSIS --SAMPLE JAR 16981, LAB ID# SOIT001018 

151 ' " ' -  ' " ' -  ''"pu ' " ' -  ' "''-7 
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micron 

Figure 69. AW-103 Sieve Test Results. 

The contents of the 106 pm sieve were lost to spillage after its final gross weight was tr?<en. The 
other sieves were successfully sampled and the solids placed under wash liquid reagent in vials 
for subsequent analysis. Most of the net weight of the sample vials is due to cover liquid. All 
the sieve fractions appeared to be the same, light yellow, material. 
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4.6.2. AY-101 Sieve Test Results 
The sieve testing of AY-IO1 composite went normally with one exception; the re-tare of the 
500 pm sieve, 42.25 g, was anomalously high and was rejected. Instead, the tare of this sieve 
found for the AW-103 sieving, 39.95 grams, was used in sieve fraction calculations. 

AYlOI SIEVE ANALYSIS -- SAMPLE JAR 18730, LAB ID# SOlTOO1015 

micron 

Figure 70. AY-101 Sieve Test Results. 

The most striking observation of the AY-IO1 sieving was the fact that a few very large particles 
were found on the 500 pm sieve. The largest may have been as much as 5000 pm in diameter. 
They appeared to be non-porous. Their action on the sieve while rinsing suggested that a small 
amount of fines were being continually comminuted from them by the vibratory action of the 
shaker, so they were not rinsed further. 
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4.6.3. C-104 Sieve Test Results 
The 500 pm sieve also retained some notably large particles in the C-104 test, as in the AY-101 
test. The C-104 particles, however, looked variegated, and not uniform in composition, as had 
those from the other tank composites. Also unique to this test was the observation that the 500, 
212, 106 and 53 pm retainates all seemed to cloud the wash liquid that was put in the sample 
vials to cover them. This suggests'the particles were actually weak consolidates of finer 
material. 

C-104 SIEVE ANALYSIS _- SAMPLE JAR 17009, LAB ID# SOlTOOlOl2 
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Figure 71. C-104 Sieve Test Results. 
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4.6.4. SY-102 Sieve Test Results 
The SY-102 composite to be used had separated on storage to render approximately 2 to 3 mm of 
liquid over the sludge. This was easily remixed to a fairly fluid composite before drawing the 
sieve aliquot. After slurrying the very sizeable 42.75 g aliquot, the shaker was found to be 
inoperative -- the casualty of too much cleanup rinse water finding its way into the electrical 
components. Therefore the aliquot had to be sieved by shaking the stack manually. 

Considerable rinsing was needed to get the large aliquot retainates to wash clear on each sieve to 
complete the sieving, including some intermediate rinses of individual sieves. Nonetheless, the 
task was completed, and samples of each retainate were packaged in vials under wash liquid as 
for the other samples. 

SY-102 SIEVE ANALYSIS -- SAMPLE JAR 18546, LAB ID# SOIT001027 
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Figure 72. SY-102 Sieve Test Results. 
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4.6.5. Particle Size Results on Sieved Fractions 
The sieve tests generated 15 samples of individual sieve fractions. Eight of these samples, two 
sieve fractions each from four tank composites, were subsequently subjected to PSD analysis to 
corroborate the PSD performance with the sieve test results and to look for possible evidence of 
particle re-agglomeration. A “<53 pm” sample represented the smaller sieve-size fraction for 
each of the four tank composites. A “>500 pm” sample represented the larger sieve-size 
fraction for Tanks AW-103, AY-101, and SY-102. Since the >500 pm sieve-size fraction for 
Tank C-104 was so small (Table 35), it was not analyzed for PSD. Instead, the larger “53 pm- 
106 pm” sieve fraction was analyzed. The four-run PSD measurement set implemented (Sec. 
4.5) following completion of the run parameter studies was performed in duplicate on each of 
these sieve fractions. 

Sampling. Before PSD measurement, the sieve fraction samples were stored for two months in 
20 mL vials under 5 to 10 mL of NaOHNaNO3 wash solution. 

Specimen Introduction. No additional liquid was added to the sieve fraction samples prior to 
withdrawal of the analytical specimens. Specimens for PLM and IA examination had been 
withdrawn from the samples before PSD measurements were begun. Moderately large particles, 
aggregates, or agglomerates were observed in several of the samples. Accordingly, plastic 
transfer pipettes used to withdraw PSD specimens from these samples were trimmed on a slight 
angle to produce a tip opening of -4 mm internal diameter. One of these pipettes was used to 
gently stir and liquid-sparge a sample in its original vial. Sample material was then withdrawn 
from the vial with the pipette and the PSD specimen added, dropwise, into a charge of the 
NaOHNaN03 test solution circulating in the analyzer. Rapid settling of sample solids in the 
pipette tips during specimen transfer was observed for several samples. In at least one case, the 
SY-102, >500 pm sieving cut (sample SOlT001286), large sample particles were observed to 
have “wedged” in the transfer pipette even though the tip opening had been enlarged to 4 mm. 

PSD Measurements. Two measurement sets were collected for each of the eight sieve fraction 
samples. Separate analytical specimens were withdrawn from the target sample vials for each 
set. The PSD measurement results generally agreed quite well for the two specimens from each 
sample. This can best be seen by comparison of the first (and second) PSDs of each 
measurement set for the replicate specimens (see Figures 73 through 91). 

Observations and Data-Sieve Test Samples. The measurement results summarized in Figures 
73 through 92 and Tables 36 through 43 are presented in the format previously described in Sec. 
4.2.1. The resulting two-sieve-fraction data packages for all four tank composite samples are 
presented at the conclusion of these general observations in the sequence: AW-103, AY-101, C- 
104, and SY-102. 

C-104--53 pm-106 pm. The PSD measurement results for the C-104 composite sieve fraction 
SOlT001285 (Figures 83,84, and 87) agree quite well with the reported 53 pm-106 pm sieve 
size cut. The initial PSD runs for both measurement sets for this sample display single 
populations of particles. Ninety-five percent of these particles have diameters exceeding 47 pm; 
only 5% have diameters exceeding 130 pm (Table 41 and Figure 87). These particles are 
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moderately robust and are not significantly affected by pumping and stirring. Sonication for two 
minutes creates a very small, but observable, tail of small particles extending down to diameters 
of around 2 pm to 3 pm. 

Interestingly, the correlation of reported sieve size cut and PSD measurement data was not high 
for the remaining seven sieve test samples. 

<53 wm Sieve Fractions. The correlation of the measured PSDs with the reported, <53 pm, 
sieve-fraction size is poor for all four tank composites. This is emphasized in the linear scale 
plots of Figures 77, 82, 87, and 92. The best correlation is observed for the initial PSDs of 
specimens from the <53 pm 'sieve fraction of the SY- 102 composite where = 45% of the 
particulate volume is attributed to particles with diameters 153 pm in diameter. For the other 
three tank composites, only 15% (C-104) to 30% (AY-101) of the particulate volume is 
attributed to particles with diameters <53 pm. 

The PSD measurement sets for all the <53-pm sieve fractions share common characteristics. All 
displayed a small population of particles with diameters in the 1 pm to 10 pm range. With the 
exception of the AY-IO1 composite, SOlT001299, (Figures 80 and SI), the particle diameter 
range of this population is essentially unaffected by pumping, circulation, and ultrasonic 
treatment. For the AY-101 composite, an enhancement of the part of this population consisting 
of particles with diameters around 1 pm is observed following sonication. 

The major population observed in all the <53 pm sieve fractions consists of particles with 
diameters ranging from approximately 70 pm up to 400 pm with a general modal value of 
approximately 150 pm. The effects of pumping, stirring, and ultrasonic treatment on the particle 
diameter range covered by this population are minor. A clear shift of the mode of this population 
to a lower value of about 125 pm after ultrasonic treatment is observed only for the SY-102 
composite specimens (Figures 90,91, and 92). 

An additional population of particles with diameters >500 pm is indicated in one of the PSD 
measurement sets for both the C-104 and SY-102 composites. These populations are observed in 
the second PSD runs, where the stirring speed is first increased to S3, of the C-104 measurement 
set in Figure 86 and the SY-102 measurement set in Figure 90. The presence of a similar 
population is also suggested in the same PSD run of the AY-IO1 measurement set in Figure 81. 
These large, possibly dense particles or agglomerates are moderately fragile and do not appear in 
the third, post-sonication PSDs in these measurement sets. While these large particle 
populations may represent moderately bound agglomerates, their actual physical nature is 
unknown. The appearance of a small population of >5OO pm particles in the second SY-102 
measurement set in Figure 91, only after ultrasonic treatment of the specimen, is very puzzling 
and regarded to be highly suspect. 

>500 wrn Sieve Fractions. The correlation of the PSD results with the reported 2500 pm sieve 
fraction size range is poor. Only for the first two PSD runs of the first measurement set for the 
SY-102 sieve fraction did the percentage of particulate volume represented by particles with 
diameters >500 pm exceed 15% (20% for SY102001 and 15% for SY102002). For the second 
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measurement set on the SY-102 sieve fraction, these percentages dropped to -3%. None of the 
PSDs for the AW-103 and AY-101 sieve fractions indicated the presence of a significant 
percentage of particles with diameters exceeding 500 pm. 

The initial PSD runs for both measurement sets (Figures 73,74, and 77) for the AW-103, >500 
pm sieve fraction indicate the presence of broad distribution of particles with diameters ranging 
from 10 pm to 400 pm and a modal value of 50 pm to 70 pm. A small tailing of this population 
down to particle diameters around 2 pm is also observed. These PSDs do suggest a general 
upward trend of the observed particle diameters-the original major populations generally had 
particle diameters ranging from 1 pm to 10 pm (Sections 4.3.1 and 4.6). The effects of 
sonication on these specimens are small but observable: the populations of 1 pm to 10 pm 
diameter particles are slightly enhanced, the percentages of the PSDs representing particles with 
diameters >IO0 pm are reduced, and the modal values of the distributions decrease to 
approximately 25 pm to 30 pm. 

The PSD runs for the AY-101, >500 pm sieve fraction specimens indicate the presence of a 
minor population of particles with diameters distributed around a mode of is: 15 prn, and a major 
population of larger particles with diameters distributed about a modal value of is: 170 pm and 
extending up to 400-500 pm. Again, a general upward trend in particle diameters relative to the 
PSDs of the unsieved composite (Sec. 4.3.1) is noted: no particles with diameters near 1 pm are 
observed and the relative magnitudes of the 15 pm and 170 pm modes are reversed. The effect 
of sonication on these specimens is again small but observable. The percentage of smaller 
diameter particles is enhanced relative to the moderately robust larger particles; and the mode of 
the population of smaller particles decreases to 7 to 8 pm. 

The PSD runs for the SY-102, ,500 pm sieve fraction specimens, similar to those for AY-101 
above, indicate the presence of minor population of particles with diameters ranging from 1 pm 
to 50 pm with a mode around 15 pm and a major population of particles with diameters 
>lo0 pm. This population of larger particles extends to include diameters of up to 850 pm and 
has a modal value of -400 pm. The upward trend of particle diameters relative to the unsieved 
SY-102 composites (Sec. 4.5) is quite significant. The PSDs of the unsieved composite were 
dominated by a population of particles with diameters extending from 0.2 pm to 20 pm; only a 
small and inconsistent contribution from particles with diameters >lo0 pm was observed. The 
effects of ultrasonic treatment on these specimens are the most dramatic of all the sieve fraction 
samples. The percentages of particles in the PSDs with diameters >lo0 pm are significantly 
reduced resulting in a shift of the modal values of the overall distributions to values near 20 pm. 
This process appears to continue in the final run of each set at stirring speed S1. This 
observation (as noted for previous samples) may indicate either a continuing, pumping-induced 
breakup of the larger particles; or the presence of large, dense particles that are not efficiently 
suspended in the specimen slurry at the slow S1 stirring speed; or both. 
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Figure 73. AW-103 Sieve Tests: Volume-based PSDs from first set of runs on test sample 
SOlT001291: >500 pm fraction. 
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Figure 74. AW-103 Sieve Tests: Volume-based PSDs from second set of runs on test 
sample SOlT001291: ,500 pm fraction. 
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Figure 75. AW-103 Sieve Tests: Volume-based PSDs from first set of runs on test sample 
SOlT001294: 6 3  pm fraction. 
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Figure 76. AW-103 Sieve Tests: Volume-based PSDs from second set of runs on test 
sample SOlT001294: <53 pm fraction. 
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Awl0303 1 6 1  0 0  150 80 
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1 %  

Table 32. AW-103 Sieve Tests: Percentages of particles in volume-based PSDs with 
diameters less than the indicated values. 

5 %  1 25% 1 5 0 %  1 75% I 95% I 99% 
Sample 

Sieve Fraction 
PSD Run 

I SOlT001291 
>500 um 

I SO1 TOO 129 1 
2500 um 

SOlT001294 

AW103024-6/11 O/ 0 

SO1 TOO 1294 

In Distributions Based on the Total Volume of Spherical Particles 
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AW103017-6/1 0 0 

AW103018 - 6 3 01 0 

Figure 77. AW-103 Sieve Tests: Diameters of particles within defined, volume-based, 
percentile ranges. (Two Pages) 
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Continued: 

AW-103 Sieve Test: <53 pm Fraction: SOlT001294: First Measurement Set 
... ~~~~ .... ~~ . ~~ ~~~ (i i ~ %  to 5 % ~ 5 %  to25 % 25 %to  75 % B75 % to 95 % m95 % to 99 % ]  

~ . ~~~~ . ~~ .... ~. ~~~~~~ 
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Figure 78. AY-101 Sieve Tests: Volume-based PSDs from first set of runs on test sample 
SOlT001296: >500 pm fraction. 
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Figure 79. AY-101 Sieve Tests: Volume-based PSDs from second set of runs on test sample 
SOlT001296: 2500 pm fraction. 
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Figure 80. AY-101 Sieve Tests: Volume-based PSDs from first set of runs on test sample 
SOlT001299: 4 3  pm fraction. 
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Figure 81. AY-101 Sieve Tests: Volume-based PSDs from second set of runs on test sample 
SOlT001299: 4 3  pm fraction. 
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6 3  
6 1  

T2 

_ _ _ _ ~  
2 0  148 82 
0 0  155 86 

: 33. Y-101 Sieve Tests: Mean particle diameters of volume-based PSDs. 

I I SOlT001296 I AY101048 

1 SOIT001296 1 AY101052 

I 1 SOlT001299 1 AY101056 

<53 pm 
I l T 7 E i G F  
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Table 34. AY-IO1 Sieve Tests: Percentages of particles in volume-based PSDs with 
diameters less than the indicated values. 

Sieve Fraction 

AY101063 - 6/1/ O/ 0 

176 



HNF-8862, Rev. 0 

AY101052-6 I /  0 0 

Figure 82. AY-101 Sieve Tests: Diameters of particles (pm) within defined, volume-based, 
percentile ranges. (Two Pages) 
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Continued: 

AY-101 Sieve Tests: <53 pm Fraction: SOlT001299: First Measurement Set 
. . ~~ . .~~ .. . ~~~~ .... . 
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Figure 83. (2-104 Sieve Tests: Volume-based PSDs from first set of runs on test sample 
SOlT001285: 53 pm-106 pm fraction. 
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Figure 84: C-104 Sieve Tests: Volume-based PSDs from second set of runs on test sample 
SOlT001285: 53 pm-106 pm fraction. 
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Figure 85. C-104 Sieve Tests: Volume-based PSDs from first set of runs on test sample 
SOlT001284: <53 pm fraction. 
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Figure 86. C-104 Sieve Tests: Volume-based PSDs from second set of runs on test sample 
SOlT001284: 4 3  pm fraction. 
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PSD Run 
FileName 

C 104040 
C 10404 1 

C 104042 

Table 35. C-104 Sieve Tests: Mean particle diameters of volume-based PSDs. 

Run Conditions Mean Diameter Standard Deviation 
P S US DT (Pm) ( w )  
6 1  0 0  82 25 
6 3  0 0  82 26 
6 3  2 0  69 29 

Sample 
Sieve Fraction 
SOlT001285 
53 - 106 pm 

C104037 6 3  
C104038 6 3  
C104039 6 1  

SOlT001285 
53-106 pm 

0 0  468 308 
2 0  148 83 
0 0  144 80 

SOIT001284 
~ 5 3  pm 

SOIT001284 
~ 5 3  pm 
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Sieve Fraction 

PSD Run 

Table 36. C-104 Sieve Tests: Percentages of particles in volume-based PSDs with diameters 
less than the indicated values. 

1 Yo 5 Yo I 25% 50% 75% 1 95% I 99% 
Of the Particles Have Diameters Less Than (urn) 

Sample 1 In Distributions Based on the Total Volume of Spherical Particles I 

C104038 - 6/3/ 2/ 0 
C104039-6/1/ 01 0 

0.84 1.78 116.2 148 193 282 3 82 
0.94 1.86 116.2 146 187 269 363 

SOlT001285 

53-106 pm 
C104044 - 6/1/ O/ 0 1 39.671 48.061 64.51 771 951 1251 152 

I I I I I I I 

C104045 - 6/31 01 0 1 39.321 47.751 64.41 771 951 1281 160 
I I , I , 1 I 1 C104046 - 6/31 21 0 I 3.311 31.421 51.91 661 1141 

I I I I I I 

SOlT001284 
<53 pm 

C104036 - 6/1/ 01 0 1 1.401 2.451 103.71 1561 2101 303 I 405 
I I I I I 

(2104037- 6/31 01 0 I 1.65) 3.34) 119.71 6511 7271 7761 8641 
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Figure 87. C-104 Sieve Tests: Diameters of particles (pm) within defined, volume-based, 
percentile ranges. (Two Pages) 

C-104 Sieve Tests: 53 pm-106 pm Fraction: SOlT001285: First Measurement Set 

C104040 - 6/11 01 0 

C104041 - 6\31 01 0 

C104042 - 6/31 21 0 

(2104043 - 6/11 01 0 

0 0 0 
0 

0 
vl 0 2 N 

Particle Volume Equivalent Diameter (pm) 

C-104 Sieve Tests: 53 pm-106 pm Fraction: SOlT001285: Second Measurement Set 

C104044 - 6/11 O/ 0 

C104045 - 6/31 01 0 

C104046 - 6/31 21 0 

C104047 - 6/11 01 0 

0 0 0 0 c 
c 0 2 < vl 

Particle Volume Equivalent Diameter (pm) 

185 



HNF-8862, Rev. 0 

Continued: 

C-104 Sieve Tests: 4 3  pm Fraction: SOIT001284: First Measurement Set 
,. .~ ~ ~ ~~ . ... . ~~~~ . ~. ..... 
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Figure 88. SY-102 Sieve Tests: Volume-based PSDs from first set of runs on test sample 
SOlT001286: 2500 pm fraction. 
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Figure 89. SY-102 Sieve Tests: Volume-based PSDs from second set of runs on test sample 
SOlT001286: >SO0 pm fraction. 
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Figure 90. SY-102 Sieve Tests: Volume-based PSDs from first set of runs on test sample 
SOlT001289: (53 pm fraction. 
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Figure 91. SY-102 Sieve Tests: Volume-based PSDs from second set of runs on test sample 
SOlT001289: - 3 3  pm fraction. 
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Table 37. SY-102 Sieve Tests: Mean particle diameters of volume-based PSDs. 

Sample 
Sieve Fraction 
SOlT001286 

>500 pm 

SOlT001286 
>500 pm 

SOlT001289 
<53 pm 

S01T001289 
<53 pm 

PSDRun 1 Run Conditions 1 Mean Diameter I Standard Deviation 1 

191 



HNF-8862, Rev. 0 

Sieve Fraction 

PSD Run 

Table 38. SY-102 Sieve Tests: Percentages of particles in volume-based PSDs with 
diameters less than the indicated values. 

Sample 1 In Distributions Based on the Total Volume of Spherical Particles I 
1 %  5 %  [ 25% 1 50% I 75% 1 95% 1 99% 

Of the Particles Have Diameters Less Than (urn’, 
SOIT001286 

>500 pm 
SY102001 - 6/1/ O/  0 

~. I 

2.44 6.14 84.82 287.7 473.1 669.6 846 
SY102002 - 6/3/ O/ 0 1.81 4.24 

CSY102003 - 6/3/ 2/ 0 0.93 1.38 
SY102004 - 6/1/ O/ 0 0.99 1.44 

SOlT001286 
>SO0 pm 

SY102005 - 6/1/ O/ 0 2.10 4.02 
I I I I I I I 

SY102006-6/3/ O/ 0 I 1.931 3.871 21.471 121.31 264.01 446.41 588 

46.23 199.0 412.1 643.5 833 
5.94 19.1 42.3 164.4 297 
4.70 16.0 33.8 81.3 136 

19.69 115.8 256.9 444.7 587 

I I I I I I , 
SY102007 - 6\31 2/ 0 I 0.971 1.511 6.981 19.91 47.91 321.51 4501 

SY102012 - 6/11 O/ 0 
SOlT001289 

4 3  prn 
SY102013 - 6/1/ O/ 0 

I I I I I I I 

SY102008 - 6/1/ O/ 0 I 1.041 1.531 4.81 I 14.61 28.71 63.61 114 

0.97 1.45 4.11 117.5 146.1 198.3 260 

1.32 1.96 4.25 112.7 167.9 248.3 333 

I I I I I I I 

SO1 TO01289 

SY102016-6/11 O/ 0 I 0.951 1.38 

I <53 prn I I I I I I I I 

3.56 112.41 145.01 732.31 812 

I , 1 SY102009 - 6/1/ 01 0 1 1.43 1 2.111 4.451 119.01 167.81 227.11 2781 
I SY102010-6/3/ O/ 0 I 1.401 2.181 5.831 125.81 612.21 759.41 8401 
I SY102011 -6131 2/ 0 I 0.881 1.281 3.351 103.11 127.41 163.21 1951 

I I I I I I I 1 SY102014 - 6/31 01 0 1 1.331 2.101 6.051 147.21 211.61 333.81 4531 
! ! I I I I I 

SY102015 -6/3/ 2/ 0 1 0.941 1.471 11.611 140.61 193.71 655.31 795 
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Figure 92. SY-102 Sieve Tests: Diameters of particles (pm) within defined, volume-based, 
percentile ranges. (Two Pages) 
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Continued: 

SY-102 Sieve Tests: <53 pm Fraction: SOlT001289: First Measurement Set -~~~ .... . ..... 
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4.6.6. Sieve Test Samples Observations After Extended Storage 
On 11/14/01, three and one half months after sampling the last sieve fractions into vials and 
covering them with wash liquid, those samples not subjected to subsequent particle sizing were 
observed for signs of particle degradation. They had sat largely undisturbed in the hot cell 
(-27°C) during that time. All vials still contained excess clear liquid above the settled 
particulates. Each vial was observed undisturbed, then its contents were shaken to look for the 
appearance of suspendible fines. Table 44 describes what was seen. 

Table 39. Observations of Sieve Fraction Samples After Extended Storage. 

Dark brown particles under clear liquid. Shaking produces 

discernable 
Variegated light and dark particles under clear liquid. 
Shaking produces particles and opaque suspension. 
Dark brown particles and chunks under liquid clouded with 

oarticles are still visible. 

106 pm 1282 opaque suspension and settled solids; suspension settling 

lZs3 C-104 212pm 

500 pm 1281 fines. Shaking produces opaque suspension, some large 

1 ?on I Dark fines under slightly yelIow tinted clear liquid. 53 pm .A," 

I 
sy-102 106pm I 

1 Shaking produces opaque suspension. 
, lol 
. ~~~ 

I Very dark settled fines under slightly yellow tinted clear 

I Dark oarticles under slightlv vellow tinted clear liauid. 
" A  1 .  

I lLO' I liauid. Shaking oroduces ooaaue susoension. 
- . -  

The significance of the observations is the evidence of particle breakup into suspended fines in 
the samples of larger particulate, even in vials that were largely undisturbed. Also noted is the 
suggestion that a yellow component is dissolving away from those sludge solids that have a 
yellow color, imparting the same tint to the liquid. The level of tint together with the amount of 
solids indicates that very little is actually dissolving, though this may be enough to loosen 
aggregates that are loosely bound by some sort of solute. If any large amount of solubilization 
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occurred to the sludges at all, it would have to have been when the sludges were first exposed to 
wash liquid during testing, which of course was assumed to model of the planned retrieval 
process that would produce sludges to be pumped. None of the original tests, however, produced 
any indication of large-scale solubilization of the composites. 

4.7. Settling Test Results 
Settling tesrs described in Sec. 3.4 were done for two aliquots each 6f tanks AY-101, C-104, 
AW-103, and SY-102. For the selected settling velocity criterion selected, 0.0865 c d s ,  and 
every aliquot of every tank yielded less than 10 vol% of settled sludge. Since the other settling 
velocity criteria of interest (see Appendix D) were even greater, and would therefore result in 
even less settled solids, no further tests were required or performed. The tests performed at a 
settling speed of 0.0865 cmls are listed in Table 45 in the order of performance over a two-week 
period. 

Table 40. Weights and Settled Solids Volumes for Settling Tests at 0.0865 cm/s. 

In the first test (AY-lOl#l), a departure from the procedure (Appendix D) was made to 
determine the initial volume because the initial solids were observed to settle very slowly in the 
Imhoff cone, with dark-colored fine particles keeping the slurry opaque after tens of minutes of 
settling. Rather than just waiting for a long period of time, attempts were made to speed the 
settling. First, the slurry in the cone was diluted to about 350 mL. It remained opaque for a 
period of five minutes or so, at which time the upper 200 mL was removed via pipette. Three 
more partial washes followed where the Imhoff cone was filled to about 250 mL and then 
pipetted down to about 100 mL after five minutes or so. The delay time was a little longer than 
the chosen settling time for the sedimentation pipette, and the height of the column of liquid 
removed from the Imhoff cone (about 7 cm) was shorter than the fall distance in the 
sedimentation pipette. Thus, the solids removed from the Imhoff cone settled more slowly than 
about 0.024 c d s ,  and would have been removed by the actual settling test anyway. The slurry 
was then washed into the sedimentation pipette, where the planned eight settlings were 
performed. The initial volume of settled solids for this test was then estimated by proportion, 
using the weights of the two samples of AY-101 and the measured settled volume for the second 
sample. A11 other aliquots were treated according to the procedure. 
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4.7.1. Particle Size Results on Settled Fractions 
The fractional settling tests of four tank composite samples yielded four samples of solids settled 
at a critical settling speed of -0.0865 c d s  in the wash liquid at a hot cell ambient temperature of 
approximately 27°C. Each of these samples was subjected to PSD analysis to determine the 
diameters of particles settling at this speed, in order to estimate the effective settling densities of 
the particles. 

The four-run PSD measurement set developed and implemented following completion of the iun 
parameter studies (Sec. 4.5) was used for all reported measurements. 

Sampling. All PSD measurements were made on samples as received from the fractional settling 
tests, i.e. 20 mL vials containing various amounts of sample solids covered by 5 to 10 mL of the 
NaOWNaN03 test solution. 

Specimen Introduction. No additional liquid was added to the fractional settling samples prior to 
withdrawal of the analytical specimens. PSD specimens were withdrawn from these samples 
using the same technique described for the sieve test samples. Moderately large particles, 
aggregates, or agglomerates were also observed in several of the as-received, fractional settling 
samples. The amounts of solids present in these samples were also much less than that received 
in the other materials submitted for PSD analysis. Withdrawal of representative specimens for 
PSD analysis was, therefore, particularly challenging. 

PSD Measurements. Specimens for PLM and IA examination were withdrawn from the samples 
(Sec. 3.5) before PSD measurements were begun. PSD measurements were made 5 to 7 weeks 
after the settling tests. Two measurement sets were collected for each of the four fractional 
settling samples. Separate analytical specimens were withdrawn from the target sample vials for 
each set. 

Observations and Data-Fractional Settling Samples. The measurement results summarized in 
Figures 93 through 104 and Tables 46 through 53 are presented in the format previously 
described in Sec. 4.2.1. The PSD measurement results generally agreed quite well for the two 
specimens from each sample. This can best be seen by comparison of the first (and second) 
PSDs of each measurement set for the replicate specimens (see combined histogram and Yo- 
undersize tabular figures at conclusion of this section. 

The initial PSDs for the AW-103 fractional settling specimens (Figures 93,94, and 95) display a 
broad population of particles with a diameter modal value of 83 pm. This population of particles 
extends to include particles with diameters as large as 370 Fm and tails off below about 20 pm to 
include particles with diameters down to 2 pm in diameter. Ultrasonic treatment significantly 
reduces percentage of 1100 pm particles in the PSDs, shifting the overall distribution modal 
values to 37 pm. Particles >lo0 pm are nearly completely absent in the final PSD runs, at 
stirring rate S1. As previously noted, this may indicate continued particle breakup and/or 
moderate density for the larger diameter particles. Finally, it may be noted that the PSDs and 
particulate behavior noted for the fractional settling sample specimens is similar to that 
previously observed for the >500 pm sieve fraction specimens (Sec. 4.7) 
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The PSDs measured for the AY-101 fractional settling samples and for the >SO0 pm fraction 
from the AY-101 sieving test (Sec. 4.7) were especially similar. The initial measurements obtain 
for these samples always contained two modes, a large one in the 140 - 170 pm range and a 
smaller one in the 10 - 15 pm range. The effects of sonication on these samples are also 
extremely similar. 

Each of the initial PSD runs for the C-104 fractional settling specimens (Figures 99, 100, and 
101) is dominated by a population of particles with diameters ranging from about 30 pm to 300 
pm and a modal diameter of 73 pm. A low frequency distribution of particles on the small 
diameter side of the dominant population extends the range of particle diameters observed in the 
PSDs down to = 2 pm. Ultrasonic treatment does not change the modal value of the major 
distribution; however the diameters of the largest particles observed in the PSDs decrease (note 
the 95% undersize data in Table 51 and Figure 101) and a significant population of particles with 
diameters ranging from 0.5 pm to 2 pm appears. 

Each of the initial PSDs for the SY-102 fractional settling specimens (Figures 102, 103 and 104) 
depict broad distributions with particle diameters extending from 2 pm up to 550 pm. The initial 
modal value is 215 pm. Breakup of the largest particles is initiated when the stirring speed is 
increased to S3 in the second PSD run of each set (note median and 95% undersize data in Table 
53 and Figure 104). Two minutes of ultrasonic treatment results in a major reduction in the 
observed percentages of particles with diameters >lo0 pm with a concomitant build up of the 
percentages observed in the 1 pm to 10 pm and 10 pm to 100 pm ranges. The distribution 
diameter mode after sonication is = 16 pm. A further reduction in the diameters of the largest 
particles observed in the PSDs occurs in the final, stirring speed SI, runs. The multiple possible 
causes of this reduction have been previously enumerated. Finally, as noted for the AW-103 and 
AY-101 specimens, the measured PSDs and observed particulate behavior for the SY-102, >500 
pm sieve-fraction and fractional settling samples are quite similar. 
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Figure 93. AW-103 Fractional Settling: Volume-based PSDs from first set of runs on test 
sample SOlT001344. 
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Figure 94. AW-103 Fractional Settling: Volume-based PSDs from second set of runs on 
test sample SOlT001344. 
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Sample PSD Run 
FileName 

Run Conditions Mean Diameter Standard Deviation 
P 1 S 1 US IDT (urn) (um) 

I 1 I I I I I \ I  I \. , 

SOlT001344 1 Awl03972 1 6 / 1 1  01 01 84.71 68.5 

SOlTOOl344 

AWI 03973 6 3  0 0  91.2 80.0 
Awl03974 6 3  2 0  42.8 42.7 
Awl03975 6 1  0 0  31.5 24.4 
Awl 03976 6 1  0 0  80.8 67.1 
Awl03977 
Awl03978 
Awl03979 

Table 42. AW-103 Fractional Settling: Percentages of particles in volume-based PSDs with 
diameters less than the indicated values. 

6 3  0 0  76.4 66.4 
6 3  2 0  35.2 30.1 
6 1  0 0  31.3 24.7 

Sample 
PSD Run 1 %  5% 25% 50% 

SOlT001344 

75% 95% 99% 

/Awl03974 - 6/31 2/ 0 
2.56 
0.82 
0.85 

/Awl03976 - 6/11 O/ 0 

6.24 33.5 70.4 125.9 252.1 371 
1.62 15.2 31.2 55.6 128.9 212 
1.54 12.6 27.4 44.9 78.1 loa 

Awl03977 - 6131 01 0 
I 

lAW103978 - 6/31 21 0 
.. - .. 

Awl03979 - 6/1/ O/ 0 

In Distributions Based on the Total Volume of Spherical Particles 

2.851 6.701 35.41 69.31 115.6 

I I 

2.581 5.891 30.61 64.71 113.91 213.51 303 
I I I I I 1 

2.281 5.251 26.91 59.51 106.91 209.61 303 
0.811 1.551 13.91 28.71 48.21 93.91 144 

I I I I I 1 

0.851 1.541 12.31 26.91 44.51 79.21 110 
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Figure 95. AW-103 Fractional Settling: Diameters of particles (pm) within defined, 
volume-based, percentile ranges. 
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Figure 96. AY-101 Fractional Settling: Volume-based PSDs from first set of runs on test 
sample SOlT001326. 
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Figure 97. AY-101 Fractional Settling: Volume-based PSDs from second set of runs on test 
sample SOlT001326. 
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Sample 
PSD Run 

Table 43. AY-101 Fractional Settling: Mean particle diameters of volume-based PSDs. 

In Distributions Based on the Total Volume of Spherical Particles 
1 %  5 Yo 1 25% 1 50% 1 75% I 95% 1 99% 

Of the Particles Have Diameters Less Than (um) 

Sample 1 PSDRun I Run Conditions I Mean Diameter I Standard Deviation 1 

SOlT001326 
AY101988 - 6/1/ O/ 0 

AY101989-6/3/ O/ 0 

2.40 4.96 39.8 114.8 189.1 317 432 
1.96 3.77 19.1 89.4 148.0 248 344 

AY101990 - 6/3/ 2/ 0 

AY101991 -6/l/ O/ 0 

0.94 1.40 3.8 9.1 70.4 160 209 
1 .oo 1.47 3.6 8.3 48.8 173 257 

SOlT001326 
AY101992-6/1/ 01 0 1 2.431 4.871 33.81 102.41 159.91 2471 317 
AY101993 -6/3/ O/ 0 I 2.001 3.841 19.4 95.11 162.81 27 1 377 

I I I I I I I 

AY101995 - 6/1/ O/ 0 I 1.071 1.641 4.11 9.61 100.71 1811 256 
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AY101995-6 I /  O/ 0 

Figure 98. AY-101 Fractional Settling: Diameters of particles (pm) within defined, volume- 
based, percentile ranges. 
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AY101988-6~I/ 0, 0 

AY101989-6.31 O/ 0 

AY101990-6/3/ 21 0 

AY 101991 - 6/l O/ 0 

0 
T 
T 

z 0 - N m 
2 PI 

0 

Particle Volume Equivalent Diameter (pm) 

AY-101 Fractional Settling: SOlT001326: Second Measurement Set 

207 



HNF-8862, Rev. 0 

Figure 99. C-104 Fractional Settling: Volume-based PSDs from first set of runs on test 
sample SOlT001332. 
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Figure 100. C-104 Fractional Settling: Volume-based PSDs from second set of runs on test 
sample SOlT001332. 
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Table 45. C-104 Fractional Settling: Mean particle diameters of volume-based PSDs. 

Table 46. C-104 Fractional Settling: Percentages of particles in volume-based PSDs with 
diameters less than the indicated values. 

C104984 - 6/11 O/ 0 2.08 4.39 36.4 65.7 98.8 165 224 
C104985 - 6/3/ 01 0 1.66 3.60 30.3 61.7 92.7 146 189 
C104986 - 6/3/ 2/ 0 0.74 1.17 13.4 42.7 72.0 124 174 
C104987-6/1/ O/ 0 0.82 1.30 11.9 43.6 78.0 139 201 

~~~ 
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Figure 101. C-104 Fractional Settling: Diameters of particles (pm) within defined, volume- 
based, percentile ranges. 
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Figure 102. SY-102 Fractional Settling: Volume-based PSDs from first set of runs on test 
sample SOlT001338. 
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Figure 103. SY-102 Fractional Settling: Volume-based PSDs from second set of runs on 
test sample SOlT001338. 
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Sample PSD Run Run Conditions Mean Diameter Standard Deviation 
1 FileName I P I S 1 US 1 DT I 

Table 48. SY-102 Fractional Settling: Percentages of particles in volume-based PSDs with 
diameters less than the indicated values. 

Samole I In Distributions Based on the Total Volume of Saherical Particles I 

(w) 

PSD Run 

1 SY102966 - 6/3/ 2/ 0 I 1.11 1.91 7.21 16.41 32.51 86.01 2041 

1 % 

I ~. I 

SOlT001338 

5% 25% 50% 75% 95 % 99% 

, I 

SY102964 - 6/1/ O/ 0 1 2.81 6.11 24.91 91.81 216.61 417.11 5471 

SY102967-6/1/ O/ 0 
SOlT001338 

SY102968 - 6/1/ O/ 0 

I I I I I I I 

SY 102965 - 6/3/ O/ 0 1 2.31 4.81 18.21 64.91 171.51 344.81 454 

1.3 2.1 6.3 14.1 27.5 60.4 1 Of ~ ~ _ _  

2.7 5.6 20.0 68.8 190.9 364.8 47c 
I I I I I I I 

SY102969-6/3/ 01 0 1 2.41 4.81 16.71 53.61 153.51 320.21 428 
I I I I I 

SY102970-6/3/ 2/ 0 1 1.11 2.01 8.01 17.81 39.91 114.81 175 
I I I I I I I 

SY102971 -6/U O/ 0 1 1.31 2.21 7.01 15.91 35.61 89.51 125 
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SY 102968 ~ 6/11 0 0 

SY 102969 - 6 31 01 0 

Figure 104. SY-102 Fractional Settling: Diameters of particles (pm) within defined, 
volume-based, percentile ranges. 

SY-102 Fractional Settling: SOlT001338: First Measurement Set 
~~ ~ ~ ~~~~~~~ ~ ~ ..... . ~~~ ~~~~ ~~~~~~ ~ ~~~~~~~~ ... ~. 

I I M l % t o 5 %  M5%to25% 25 %to  75 % a75 %to  95 % M95 %to  99 %A , . ~~~~ ~~~~~~ ... ~. . ~ ~~~~~~~~~ ~~ ~~~ ~ ..... . .. 

r.: 

I . .  " .  .. 
SY102961-6 I O/ 0 

~ 

SY IO2965 - 6 31 O! 0 

SY102966-63 2 0 

SYl02967-6/1 0 0 

0 0 0 0 < 
g m 2 N 

Particle Volume Equivalent Diameter (pm) 

SY-102 Fractional Settling: SOlT001338: Second Measurement Set 

0 
10 

0 0 
g VI 

m 
0 0 

5 N 

Particle Volume Equivalent Diameter (pm) 

215 



HNF-8862, Rev. 0 

4.8. Polarized Light Microscopy Tests Results 
Certified standards BCR 67 and BCR 130 and samples from Tanks C-104, SY-102, AW-103, 
and AY-101 were subjected to particle characterization by PLM and IA. Some of the waste 
samples had been sieved or settled from the original composites prior to PLM analysis. Table 54 
describes the tank samples that were analyzed by PLM and IA. 

Table 49. PLM Results on Tank Wastes. 

AW-103 Undisturbed composite 1670 
Sieved, >53 pm 1294 

I Sieved. >500 um 1291 
I I Settled I 1344 I 

SY-102 

Sieved, >53 pm 
Sieved, 53-106 pm 
Settled 1332 

Sieved, >53 pm 
Sieved. >500 um 

I Settled I1338 

The notes taken during the preparation and examination of the PLM samples, along with the 
images acquired, are compiled in Appendix I. The images for the two particle size standards are 
designated as “BCR 67” and “BCR 130,” respectively, with a lower-case letter indicating the 
particular field of view. The tank sample images are identified by the prefix “WPPA” followed 
by the vial number (from Table 54) and a lower-case letter indicating the particular field of view. 
Generally, two microscope mounts were made for each sample; these are indicated in Appendix I 
as “Slide # I”  and Slide #2. 

For samples that had been sieved, the particles observed in the PLM are significantly finer than 
the corresponding sieve size fraction. Samples that passed through the 53 pm sieve rarely 
contained particles with maximum dimensions greater than 20 pm. Of the seven to nine images 
obtained for the 4 3  pm fractions from each of the four tanks, only one image (WPA1299d, for 
Tank AY-101) contained any particles greater than 20 pm. On this one image, five particles 
have longest dimensions greater than 20 pm, with the largest being 43 pm. 
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In contrast to the above, two particle size standards, prepared in the same fashion, show 
maximum particle sizes consistent with the expected result. Sample BCR 67 (with 99.1% of its 
particle mass less than 32 pm) has largest particles of 18 to 42 on six images. Five images of 
sample BCR 69 (with 96.6% of its particle mass less than 90 pm) contain largest particles of 46 
to 83 pm. Though this standard was not included in the PSD studies, it did serve to show that 
PLM could detect particles greater than 50 pm. 

.The trend toward smaller particle size continued through the PLM results for the other samples. 
The 53 to 106 pm sieve sample, WPPA1285 (Tank C-104) contains largest particles ranging 
from 12 to 31 pm. The samples retained on the 500 pm screen (WPPA1286, WPPA1291, 
WPPA1296) yield PLM images with largest particles ranging from only 9 to 90 pm. 

For the >500 pm fractions, the AW-103 sample was “clumpy and hard to disperse,” but none of 
the eight images obtained for this sample exhibit any particle larger than the 50-pm size bar. 
The seven images for the SY-101 sample also contained only particles smaller than 50 pm. The 
AY-IO1 sample was described as “clumpy but easy to disperse”; it yielded images with several 
particles on the order of 50 pm, the largest having a maximum dimension of about 100 pm. This 
sample also included one large (small pea sized) unbreakable chunk. From the descriptions, one 
i s  led to believe that the large particles were mostly smashed in the sample mounting process. 
The samples from the settling tests show the coarsest particulate, with some of the particles 
ranging up to 400 pm in size. 

Finally, the undisturbed (pre-test) composite samples contain considerable fine particulate. The 
coarsest particulate in the PLM slides from these samples range up to 49 pm, although the Tank 
C-104 sample contained some granular material on the bottom of the vial that was not sampled. 
The Tank AY-101 sample is particularly fine-grained, with the largest particles being about 3 pm 
in size. In addition, the slide from this sample includes IO-to-30-pm oval objects. Due to their 
slightly irregular margins and comparatively thin edges, they are probably not gas bubbles. They 
appear to be areas of immiscible liquid. 

4.9. Image Analysis Test Results 
Image analysis confirms and extends the PLM observations. Appendix J shows the PLM images 
processed as described in Sec. 3.6. The diameters (major, minor and mean), aspect ratio, 
sphericity, and area were calculated for each particle in each image. Each particle area was 
multiplied by its mean diameter to produce an estimated volume. These data were used to 
produce the log-normal plot of cumulative particle volume (mass) versus mean particle size 
shown in Appendix J. The appendix also shows the “largest particle” (maximum of the mean 
diameters) and the “median mass particle diameter” (mean particle size at the 50th percentile of a 
volume-based distribution). The false colors applied to the detected particles represent size 
classifications, but these colors were not actually used in the size analysis. 

These median particle diameters are fairly consistent with the known values for the standard 
BCR 69. However, they are systematically higher for the standard BCR 67. This may be due to 
the presence of too many touching particles in the sample preparation from BCR 67. It may also 
result from an incorrect assumption in calculating the particle volumes. 
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The PLM overestimation of the median particle size for standard BCR 67 is contrary to PLM 
observation of the waste samples. For the waste samples, the PLM size estimates are 
consistently smaller than expected from PSD determinations and sieving. This topic is discussed 
further in Sec. 5.6. 
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5. DISCUSSION 

5.1. Sample Condition 
Many archives were dry and some were consolidated masses. They seemed to reconstitute 
nicely with water after breaking up the big pieces, but un-broken crumbs could easily have been 
overlooked in the opaque slurry when stirring them in a hot cell. The sieve tests unequivocally 
isolated some large particles greater than 500 pm in size - some a few millimeters in diameter. 
A question crucial to applying the results of the entire WPPA project is then: To what extent 
were these large particles originally extant in the tank from which the archive sample was 
originally taken, and not merely an artifact of partial reconstitution? 

The largest particles on the sieves were actually visible, and they generally looked like the same 
material as the invisibly small particles from the same aliquot. The large AY-101 particles gave 
some indication that the vibration from the sieve shaker was wearing small particles from these 
visible crumbs. On that basis they could indeed be a consolidation of small particles that 
resulted from dry-out in the archive. On the other hand, these larger particles did survive the 
reconstitution, did survive the continuous exposure to wash liquid during wet sieving, did 
survive continuous exposure to wash liquid during settling tests, did survive approximately six 
weeks of continuous exposure to wash liquid before follow-up PSD analysis, and finally, at least 
some of them did survive the gentle initial agitation sequences in the particle size analyzer to be 
detected before being broken up. This argues that they could easily have originally come from 
their respective tank, because it is hard to imagine simple short-term dry-out causing particles to 
form so resistant to softening by re-immersion. The good news is that particles greater than 
500 pm in diameter represented less than 17% of the mass of any sieved aliquot. 

5.2. PSD Comparison of Standards 
The statistics of Sec. 4.2.3 indicate that both laboratories differed from the certified cumulative 
size distributions of the BCR 67 and BCR 130 standards by statistically significant amounts. 
These differences might be explained by the different methodologies being compared: the 
BCR 67 certification is based on sedimentation rate, and the BCR 130, on sieving. These 
different methodologies are not necessarily comparable, especially for measurement of non- 
spherical particles. However, methodology differences do not explain why the two laboratories 
deviated from the standard values in opposite directions. 

Nevertheless, the figures in Sections 4.2.1 and 4.2.2 suggest, that both labs were reasonably close 
to the probability density distribution curve of the standard. By “reasonably” it is meant that the 
much larger inter-laboratory differences observed subsequently in studies of tank waste 
composites cannot blamed on individual laboratory calibrations; rather, other explanations must 
be found. The statistics ofthe variations in instrumental analytical parameters suggest that for 
the quartz standards, parameter values other than those that ensure an adequate stirring rate have 
no significant effect on results at either laboratory. Of course, quartz is a hard material, whose 
particles are not terribly prone to breakage from shear or ultrasound. 
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It should also be understood that the certified standard values were obtained by means other than 
laser-light scattering; each method has its own built-in bias for non-spherical particles 

5.3. PSD Comparison on Tanks AW-103, AY-101, and C-104 
Sec. 4.3 reports the PSD results from both 2228  and 325 Laboratories for the composites of 
these three tanks. A clear difference between the two labs emerged in that the 222-S Laboratory 
generally found larger particles than the 325 Laboratory at low cumulative agitations of the 
samples. The 222-S Laboratory showed that increased stirring speed and/or sonication resulted 
in the destruction of the larger particles to produce more of the smaller ones. At the same time, 
the 222-S Laboratory showed wide variability among aliquots and samples for the larger 
particles. The 325 Laboratory results were generally more reproducible and indicated smaller 
particles. 

The simplest explanation for the difference between laboratories lies partly in the fragility of the 
very largest particles seen in the sieve and settling tests. The results of sieve tests mention the 
appearance of smaller particles at the expense of large ones, and that the large particles are not 
monolithic, but are instead consolidates of finer material. It is possible they are in reality the 
remnants of the dried up archives that had to be broken up to be sampled for the tank composites. 
This is in keeping with the origins of Hanford tank sludges. The sludges are mostly derived from 
the rapid precipitation of very poorly soluble metal oxides, hydroxides, phosphates, carbonates 
and fluorides. They are so poorly soluble that they do not Ostwald ripen to larger sizes at sub- 
boiling temperatures. This is in contrast to the much more soluble tank saltcake wastes, wherein 
sizable single crystals can be found. 

The other contributor to the differences between laboratories lies in the faster stirring rates of the 
instrument used in the 325 Laboratory. The lowest circulation rate at the 325 Laboratory 
(produced by a centrifugal pump) is roughly equal to the highest circulation rate employed at the 
222-S Laboratory (produced by a peristaltic pump always set to maximum). The tank agitation 
at 325 Laboratory could only be increased by changes to the circulation pump speed, because the 
particle size analyzer had no stirrer in its tank. The 2224  Laboratory analyzer had a propeller 
stirrer in its tank in addition to the circulating pump. This stirrer was what was varied, allowing 
a gentler means to maintain the particulate suspensions. The net result was that the 325 
Laboratory analyzer probably destroyed all large, fragile particles before they had a chance to be 
seen, and likewise reduced the sizes of the remaining particles. The 2 2 2 4  Laboratory analyzer 
could effect an agitation regime where the largest particles could be detected before they were 
destroyed, and then it could increase the state of agitation to the point where most of them would 
be broken up. 

The irreproducibility between tank samples within 222-S Laboratory is illustrated by the results 
of Sec. 4.3. Here, a second subsampling from the subsample of Tank AW-103 composite 
produced two samples whose PSD results disagreed considerably. One sample apparently 
contained some very large particles that were relatively resistant to increased stirring and 
ultrasound. Their size or density, in one case, resulted in their not being detected by the 2224  
particle size analyzer until the stirring rate was increased. However, the other sample appeared 
to be devoid of especially large particles. In hindsight, insufficient sample size and/or 
homogenization of the composite were probably the culprits. Sample size is discussed further in 
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Sec. 5.8. The small size of the samples from the composite mother jar probably resulted in an 
uneven representation of large particles, even though the second subsampling was meant to 
improve on the technique used in the first subsampling campaign for this tank. 

5.4. PSD of AY-102, AZ-102, C-107 and SY-102 
There are general trends to be observed for the PSD studies of these four tanks. More stirring 
and /or sonication and reduce the distribution mode diameters. Within a tank, the observance of 
large particles can vary considerably from aliquot to aliquot or sample to sample 

A Notable exception to the first trend is offered by Tank AZ-102. In this tank, there is indication 
that some large particles are relatively resistant to breakup by stirring or sonication. Also, Tank 
AY-102 may have had some particularly dense large particles, for they don’t appear until the 
increased stirring rate has been applied to the particular aliquot. 

Tank C-107 is noticeable in that its composite was not drawn from dry archives, but rather from 
fresher samples that had not yet had the chance to dry out. Results for that tank revealed no large 
particles at all. Since all other tank composites revealed large particles at one time or another, 
this may mean that the very large particles found in this study had more to do with the crumbs 
generated by breaking up the dried archives than they did from the native tank contents. The 
idea of poorly reconstituted crumbs fits in nicely with the observations from sieve tests and 
settling tests that the very large particles are consolidates and that they do release smaller 
particles over time or mild agitation. 

5.5. Statistical Analysis of the Effect of Sonication 
Casual observation of the PSD data from 222-S Laboratory indicates often the larger particle 
sizes are diminished after sonication. To quantify this difference and to test the generality of this 
statement, the means of measurements obtained before sonication were compared with those 
obtained after sonication. This comparison was made at seven different percentiles in the PSDs 
for each tank. In each case, a 95% confidence interval on the difference between the two means 
was computed. The PSDs from the 325 Laboratory were not used in the comparison because the 
particle sizes obtained before sonication were generally much lower than those obtained at 222-S 
Laboratory. This fact is thought to be due to the more destructive turbulence of the higher 
circulation flows used at the 325 Laboratory. 

Snedecor (1 980, p. 97) give the equations for the confidence interval on the difference and the 
method used to determine the degrees of freedom for Student’s t distribution. If the confidence 
interval spans zero, then the “Before Sonication” and “After Sonication” means 
significantly different from each other. These cases are denoted by a “No” in Table 55. If zero 
is not contained in the confidence interval, then the “Before Sonication” and “After Sonication” 
means are significantlv different from each other (at the 0.05% level of significance). These 
cases are denoted by a “Yes” in Table 55, 

In all but 13 out of the 49 cases in Table 55, there are significant changes in the diameters of the 
particles due to sonication. In many of the other cases, there were large particles in the higher 
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percentiles. These large particles had a large influence on the magnitude of the mean diameter 
and variance of the mean in these percentiles. 

Table 50. The Percentiles Having Significant Differences Between the Means, 
Before and After Sonication. 

The ovenvhelming result is that yes, sonication can in general reduce the size of the tank sludge 
particles. Only the large variability of the appearance of large particles in tank wastes at 2 2 2 4  
Laboratory prevents a positive statistical statement. 

5.6. Reconciling PSD with Sieving, Settling, PLM and IA 
The size distributions of the sludges from three HLW tanks -- AW-103, AY-101, and C-104 -- 
have now been tested by five methods: PSD at 2 2 2 3  Laboratory, PSD at 325 Laboratory, 
sieving, settling, and PLM/IA. An additional sludge from Tank SY-102 has been characterized 
by four of them, lacking only the 325 Laboratory particle sizing. 

PSD vs. Sieving, For the four tanks subjected to sieving, settling, and IA tests, there are some 
general comments common to them all. The sieve fractions of the waste samples were 
qualitatively consistent with the particle size results for the least-agitated composite samples, 
except that the particle size analyzer was poor at finding the largest size classes above 500 pm in 
size. 

When individual sieved fractions were subsequently particle sized, only the C-104 fraction 
retained on the 53 pm sieve (passing the 106 pm sieve) yielded a result consistent with its sieved 
size range. The most striking findings were the particle sizing of the finest sieve fractions - 
those passing all sieves. Although these fractions had passed through a 53 pm sieve, their PSDs 
contained a major mode in the vicinity of 100-150 pm, and only a minor mode near 10 pm. 
These PSDs were generally resistant to sonication. These observations support the concept that 
the particle agglomeration is in a dynamic equilibrium, with the PSD being affected by the 
competition between van der Waals attractions and the dispersive effects of hydrodynamic shear 
and electrostatic particle charges. The resistance to sonication may be related to the removal of 
larger particles by sieving; the remaining particles have higher surface area, therefore greater van 
der Waals forces. 
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All the sieve fractions retained on the 500 pm sieve were subsequently found to be mostly 
weighted below that size in the particle size analyzer. This result is likely due to incomplete de- 
agglomeration of the solids during sieving. These clumps of waste either softened up during the 
approximately six weeks of storage under wash liquid while awaiting PSD analysis, or the action 
of suspending the solids for PSD analysis was more aggressive than the wet sieving process in 
breaking up the solids. 

The occasional PSD result showing particles greater than 500 pm in diameter suggests that the 
PSD analyzer can detect them if they are there. However, in hindsight, the samples finding their 
way to the particle size analyzer were too small to adequately represent the large particles, and 
the pipetting technique used to administer an even smaller portion to the analyzer may not have 
picked them up. Particle sizing and sieving results taken together suggest that the interim sample 
storage, pipetting technique and particle size analyzer conditions tended to miss or destroy the 
particles greater than 500 pm in size, even before the first PSD result is taken. On the other 
hand, it appears these same conditions allow agglomeration of smaller particles up to 
approximately 150 pm to occur. Hence, if a PSD result indicate the presence of large 
particles above 200 pm, they were probably real, and the only question remaining is how 
representatively they were sampled or were suspended so that they could be detected. 

PSD vs. Settling, PSDs of settling test settled fractions failed to find very many of the very 
large particles, despite their being visible during the settling tests from the outside of a hot cell 
window. Again, the interim storage and initial particle size analyzer conditions must have 
contributed to the breakup of large particles before they could be detected. This is supported by 
the observations of the sieve fractions 
state for two months. These samples gave ample evidence of slow softening and breakup of the 
very largest particles even under zero shear conditions. 

PLM and IA vs. PSD and Sieving. The PLM and IA size estimates for the waste samples are 
consistently smaller than expected from PSD determinations and sieving. Several sample 
preparation factors may contribute to this discrepancy. First, the sampling method (gentle 
stirring with a pipette) probably did not provide a reproducible hydrodynamic environment; thus, 
the degree of agglomeration was not well defined in the sample when the microscope specimen 
was removed. Image WPPA1326g in Appendix I is instructive as an example of this problem: 
On the one hand, large clumps, which may represent the condition of the solids in a stagnant 
system are present; on the other hand, there are also very tiny particles of just a few microns, 
which are probably more representative of solids in a flowing stream. The view shows very 
clearly a bimodal distribution of particle sizes. 

Another factor that probably biases IA results toward smaller sizes is pressing the cover slip into 
place. This is a standard technique for spreading the sample out to separate the particles on from 
the other. However, pressing the cover slip can crush particles into smaller pieces or disperse 
aggregates. It was also noted sometimes that coarser particles were pushed out toward the rim of 
the cover slip; the particles near the rim were not observed because of gross crowding. 

Third, there was a concern that IA should be performed on microscope views in which the 
particles were clearly separated. This strategy could easily bias the analysis against large, loose 

submitted for PSD analysis that were stored in a like 

223 



HNF-8862, Rev. 0 

aggregates of particles. Selection of the field of view is critical to IA analysis, as may be seen by 
visually comparing, for instance, the various views (a through f) shown for PLM sample 1299, 
slide #1 in Appendix I. Some of these views, e.g., c and f, do not contain a single particle greater 
than IO pm; others, e.g. view d, have clumps (or fragments) as large as 50 pm. 

5.6.1. AW-103 
The PSDs of AW-103 composite sludge exhibited wide variability. However, a PSD selected for 
good representation of the largest particles can be compared with the sieve test results in Figure 
105. The acts of two serial subsamplings and an aliquotting combined with the minimal 
agitation have already reduced the highest particle sizes found on the 500 pm sieve. 

m,cron - Sieve Result - PSD Result. Vial 1424. file Awl03733 

Figure 105. Compare PSD and Sieve Test results of AW-103 Sludge. 

Given that the very largest particles in AW-103 sieve fractions existed at least when the sieving 
was performed, we must somehow include them in our assessment of the “true and complete” 
size distribution of AW-103 sludge. To do this, we decide to discount the PSD results above 
106 pm in diameter, substituting instead the sieve test results for sizes greater than 106 pm, and 
splice the two distributions together after appropriate weighting by volume/mass. Figure 106 
then, indicates the best information we have on the “true” size distribution of AW-103 sludge. 
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CPI ICF AW-IO3 14% PSD AND SIEVE DATA AT 106 MICRON 
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- PSD.ONLY DISTRIBUTION - PSD.SIEVE DISTRIBUTION SPLICED AT 106 MICRON 

Figure 106. Spliced Particle Size Distribution of AW-103 Sludge. 

5.6.2. AY-101 
Figure 107 compares representative PSD result at low cumulative agitation to the Sieve Test 
result for the Tank AY-101 composite to show the general correspondence at particle diameters 
below 106 pm. Like the AW-103 comparison, it is evident the sampling, aliquotting and initial 
agitation techniques have already reduced the sizes of the largest fraction found on the sieves. 

COMPARE AY-IO1 SIEVE AND PSD 

micron - Sieve Result - PSD Result: Vial 1489, File AYlOIRL9 

Figure 107. Compare PSD and Sieve Test results of AW-101 Sludge. 
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Consequently, to arrive at the best estimate of the “true” particle size of Tank AY-IO1 sludge, we 
splice the sieve result and the PSD result at 106 pm with proper weighting to produce Figure 
ios. 

0.6 

~ 0 . 4  
c 
._ 8 
E - - . r 

c 

0.2 

0.0 

SPLICE AY-IO1 VIAL 1489 PSD AND SIEVE DATA AT 106 

micron 
- PSE-ONLY - PSD-SIEVE DISTRIBUTION SPLICED AT 106 

Figure 108. Spliced Particle Size Distribution of AY-101 Sludge. 

5.6.3. C-104 

.A 

Figure 109 compares a PSD result and the Sieve Test result for the C-104 composite. The 
comparison is like those for AW-103 and AY-101-the correspondence is good at lower particle 
sizes, but suffers at the high end, purportedly due to some combination of particle fragility, poor 
sample representation or initial agitation conditions. 
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COMPARE C-IC4 SIEVE AND PSD 

micro" 

- Sieve Result 
- PSD Result Vial 1447, File ClC4780 

Figure 109. Compare PSD and Sieve Test results of C-104 Sludge. 

Therefore the best estimate of the “true” size distribution of C-104 sludge is one spliced from the 
PSD below 106 pm weighted to match the sieve result above 106 pm., and presented in Figure 
110. 

SPLICE C-IC4 VIAL I447 PSD AND SIEVE DATA AT IC6 

micron 

- PSD-ONLY - PSD-SIEVE DISTRIBUTION SPLICED AT 106 

Figure 110. Spliced Particle Size Distribution of C-104 Sludge. 
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5.6.4. SY-102 

Figure 11 1 compares an SY-102 PSD result with the sieve test result for composite sludge, 
showing the reduction of the largest particle sizes in the PSD result brought about by some 
combination of large particle fragility, under representation in aliquots, and initial agitation 
conditions. 

COMPARE SY-IO2 SIEVE AND PSD 

micron 
= Sieve Result 

PSD Rerult: Vial 1649, File SYIO2880 - 

Figure 111. Compare PSD and Sieve Test results of C-104 Sludge. 
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Figure 112 indicates the best information we have on the “true” size distribution of SY-102 
sludge. It was produced by splicing the sieve result above 106 pm to the weighted PSD result 
below 106 pm, 

SPLICE SY-IO2 VIAL 1649 PSD AND SIEVE DATA AT 106 
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-0.3 
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E 9 . 2  
\ r 

0.1 

0.0 

5.7. 

iM 
le+03 

micron 
- PSD-ONLY 
= PSD-SIEVE DISTRIBUTION SPLICED AT 106 

Figure 112. Spliced Particle Size Distribution of SY-102 Sludge. 

Estimating Effective Particle Density from Settling Tests 
The piping design for transporting the HLW sludges is being based on correlations requiring 
particle sizes and densities as inputs. The unhindered settling behavior of individual particles in 
dilute suspension can be used to provide estimates of particle densities, if the particle sizes are 
known. Particle agglomeration is not modeled, so the true solid-phase density of a particle can 
not be used to calculate its unhindered settling rate if the particle happens to be a loose 
agglomerate containing liquid-filled voids. Rather, an effective density derived from the actual 
observed settling rate is more desirable. We can determine this effective density if we can derive 
the effect of a perfectly conducted settling procedure upon the PSD of a sample. 

5.7.1. Derivation of the Fractionation Function Fdn 

The derivation of the fraction of particles of a certain diameter remaining after a settling test 
found in Allen (1990) is specific to Stokes Law. Though the same strategy can be used here, it 
has to be generalized beyond the Stokes settling regime because we have encountered some 
large, fast-settling particles liable to be in a locally turbulent flow regime. 

Consider a dilute suspension of particles settling quiescently and unhindered through a medium 
of density p and viscosity q in the pipette depicted in Figure 113. 
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Figure 113. Settling Test Geometry. 

All the particles are spherical and have the same particle density pp, however there is a 
distribution of diameters cD(d), and consequently of terminal settling speeds Ud. 

The terminal settling speed of each particle balances the force of gravity against the resistance of 
drag in the medium. The local Reynolds number N R ~ .  

describes the flow regime that defines the coefficient of drag for spheres Csph (Julyk 2001) 

1 
1.72013+ 0.018NR, 

C,  = [ NR, + 0.34035( + 

that in turn leads to the terminal settling speed (Perry 1984) 

4&PP - P )  

where g is the gravitational acceleration. 

(5.7-1) 

(5.7-2) 

(5.7-3) 
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Inspection ofthese equations shows that ud appears implicitIy in equation 5.7-3. This is not a 
problem, because all three equations can be solved iteratively by direct substitution, given d, pp, 
P, and 11. 

The perfectly conducted settling test begins by stirring the pipette to homogenize the suspension, 
distributing all the particles uniformly over the column of liquid of height hl. Then, the particles 
are allowed to settle freely for a fixed time t, during which each particle covers a distance hd 

h, = u,t 2 h, (5.7-4) 

At time t, all the particles still residing in the portion hz bounded by the fill mark and the bottom 
of the dip tube ports are stripped away, leaving only those that managed to pass the dip tube and 
settle into the no-strip zone. Some of the remaining particles did so because ud > h2/t. For these, 
the fraction remaining is always unity. For other particles where ud < h&, only those that started 
settling within distance hd of the dip tube managed to avoid being stripped away. The rest of 
them were removed through the dip tube. We denote the fraction removed of these slow-moving 
particles by Fsd, and we see by Figure 1 13 that 

h, -h, h, -u,t - Fs, = - - 
hl hl 

The fraction of particles of a certain speed remaining after the first settling and stripping 
operation, Fdl, is just the complement of Fsd. 

(5.7-5) 

(5.7-6) 

When the addition of fresh medium, re-homogenization of the remaining fractions in the 
medium, and re-stripping at time t, is performed again, the new portion of particles removed, 
FsdZ, becomes 

and the cumulative fraction of particles of size d removed, ZF,d2, becomes 

CF,, = Fsd + = e., + FvdFdl = <., + <.,[1- F,] (5.7-8) 

and the new remaining fraction is 

Repeating the process a third time gives 
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F,, = 1 - Wsd3 = 1 - <,d - FTd[l - Fsd]-  Fyd[l - 

= [l - F,, I” (5.7-12) 

By induction then, we are led to the fraction of particles of size d remaining after n stripping 
operations 

Fd,, =[l-J’sd]” =[l-$+y] (5.7- 13) 

We can substitute equation 5.7-3 into 5.7-13 to express the fraction remaining of particles of a 
given diameter after n operations of settling and stripping. 

(5.7-14) 

To compute Fdn, we select relevant values for hl, h2, t, p, pp, q, d, and n, then calculate ud, N R ~  
and Csph implicitly, and then compute Fdn. If the value becomes greater than unity, we reset it to 
unity, because all particles faster than h*/t are too quick to be caught in the dip tube and are never 
removed. 

5.7.2. Methods 

To use Fdn to find pp, we note that the effect of the perfectly conducted settling test on the 
particle size distribution @(d) is merely to convert it into the (renormalized) product of @ and 
Fdn. 

The functional form of Fdn with respect to d consists of a smooth rise from zero to one, the latter 
value reached at d = f-’(ud=hzt), whereupon the curve remains at unity for all succeeding d. The 
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rise would get sharper if we performed more stripping operations, instead ofjust 8. In fact, if n 
were infinite, then Fdn would amount to a step change from 0 to 1 at d = f '(Ud=hZt). Regardless, 
the sharp change in slope should propagate to, and be evident in, the PSD of the post-settled 
fraction, when compared with the distribution of the original sample. Figure 114 simulates an 
unnormalized log-normal PSD both before the particles are subjected to a settling test, and after 
the fractionation. 

Figure 114. Settling Test Simulation. 

The sharp break is the key feature-it identifies the exact diameter having the speed hdt. 
Inserting this diameter into equations 5.7-1 to 5.7-3, we then numerically back-calculate the 
sought-after value of pp that produces this speed. All we have to do, then, is to compare the 
PSDs of the sample before and after settling, identify the sharp break, pick off its diameter, and 
back-calculate pp using parameters appropriate to the test. 

If the visual comparison of PSDs before and after settling does not lead to a very satisfying 
result, another straightforward alternative exists that utilizes the measured volume fractions 
remaining after the settling operations. Each remaining volume fraction should represent the 
denominator of equation 5.7-15. So, we can select a representative PSD analysis of the sludge, 
apply the factor Fdn appropriate to the bin midpoint and interval of each tabulated particle size 
datum, and accumulate the results to compare with the measured volume fraction. (The tabular 
PSD data is equally spaced on a logarithmic scale, so it is best to work in logarithmic interval 
values). By trial and error, one can arrive at a value of pp to use in Fdn that produces a match 
between numerical and measured volume fractions. 

The sieve test results of Sec. 4.6 also represent tabular particle size data. Consisting of only five 
sizing bins, these data offer very low resolution compared to the PSD data, but they are the most 
faithful representation of the actual large-sized particle distributions due to the large, 
representative, and gently treated samples of the sieve tests. The sieve test data can be processed 
by the factor Fdn too, and the result compared with the settled volume fraction to arrive at an 
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estimate for pp. The major difficulty with using sieve data comes when the settled volume 
fraction happens to be less than the >500pm sieve fraction. In that case, the highest bin midpoint 
of 2750 pm inputted to the Fdn function causes it to apply wholly to that highest bin, and the 
result is an artificially low estimate of pp. 

The most sophisticated method to find p, would be to fit the product of the settled distribution 
and Fnd to the native distribution through least squares adjustment of the particle density 
parameter. However, this demands a higher degree of perfection than has been demonstrated in 
the settling experiments, the PSD measurements, and the stability of the size distributions 
themselves towards fragmentation. It will become clear why this technique was not employed. 

5.7.3. Results 
The known parameters for the settling tests are: 

n = 8  
h, = 0.280 (m) 
h, = 0.246 (m) 

t = 284 ( s )  (5.7-16) 

q =  0.001607 (Pu’s)  

The latter two have been measured at 25°C for the wash liquid reagent (Tingey 2002). The hot 
cell temperature where the settling tests were conducted is usually in the range 27 kO.5”C. 

Table 56 summarizes the PSDs that were examined and compared, along with the range of 
critical diameters selected from them for the visual comparison method. There were multiple 
runs made of multiple aliquots of native (unsettled) PSD determinations for each tank. Each 
tank’s settled fraction sample was run in duplicate to produce two PSDs for comparison. The 
PSDs are identified by vial number and filename in Appendix F. 

Only Tanks AY-101 and C-104 produced settled volume fractions that were larger than their 
500 pm sieve retainate mass fractions. Tank C-104 produced two settled volume determinations, 
and Tank AY-101 produced one meeting this criterion. Settled volume-to-sieve fraction 
comparisons were used for these to derive estimates of particle densities, and the results are also 
listed in Table 56. 
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Table 51. Particle Density Results from Settling Tests. 

d (w) 
by VISUAL 
COMPARISO 
N 

IP ( d c m 3  
~y VISUAL 
COMPARISON 

SETTLED 
VOLUME 
FRACTION 

IP (dcm’) 
BY VOLUME 
FRACTION 

PSD 
ID NUMBERS 
OF ORIGINAL 
WASTE 

Vial 1424, 
File AW103733. 
Vial 1425, 
File AW103740. 
Vial 1427, 
File AW103752. 

PSD 
ID NUMBERS 
OF SETTLED 
WASTE 

TANK 

Vial 1344, 
File AWIO3972. 

from 25 to 80 iom 5.2710 1.51 Vial 1344, 
File AW103976. 

Vial 1670, 
File AW103956. 
Vial 1670, 
File AW103961. 
Vial 1424, 
File AW103733. 
Vial 1670, 
File AW103961. 
Vial 1426, 
File AW103746. 
Vial 1669, 
File AW103946. 

AW-103 
4% average 1.106 

4% average 1.112 

Not credible 
progenitors of 
settling results 

Vial 1669, 
File AW103950. 

Vial 1489, 
File AY101829. 
Vial 1490, 
File AY 101851. 
Vial 1491, 
File AY101862. 
Vial 1492, 
FileAY101840. 

Vial 1326, 
File AY101988. 
Vial 1326, 
File AY101992. 

from4.00to 1.21 from 30 to 150 

AY-IO1 

Vial 1489, 
FileAY101829. 

1.130 

1.110 

8% average 

9% Sieve Test Result 
Vial 1441~ 

Vial 1332, 
File C104980. 
Vial 1332, 
File C104984. 

. . . 
FileC104k70. 
Vial 1448, 
File C104791. from 25 to 72.6 from 5.27 to 1.60 
Vial 1449, 
FileC104802. 
Vial 1451 
C104815. 
Vial 1447, 
File C104780. 
Sieve Test Result 

c-104 

1.146 

1.114 

6.5% average 

4% 

9% Sieve Test Result 1.468 

Vial 1648 
File SY102876 

Not a credible 
progenitor of 
settling result 
Vial 1338 SY-102 File SY102964 

5% Vial 1649 
File SY102880 

from 20 to 214 1.133 from7.60 to 1.15 
Vial 1338 
File SY102968 

The general problems with the visual comparison method began with the wide variability in PSD 
results of the unsettled waste for each tank. Some results could not be credibly viewed as 
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progenitors of the settled fraction, because they did not indicate the existence of the large 
particles shown in the settled fraction results. This is probably a result of the observed shifts in 
size distributions in the particle size analyzers mentioned in previous discussions. 

The problems continued with the settled fraction results themselves. Though more reproducible 
than the results for the original material, they did not in general appear like the crisply cut, high- 
diameter tails of the legitimate progenitors, as suggested by the theoretical simulation in Figure 
114. Instead, the settled results gave evidence of small particle production during the PSD 
measurement, which naturally must come from the destruction of large particles. It is also 
possible that the settling process itself reduced the larger sizes, since some evidence was noted 
during the settling tests that the plunge stirring of the suspensions might have resulted in some 
size reductions. Other possible reasons for the lack of fidelity in the settled fraction PSDs 
include imperfections in carrying out the settling timings, the slow damping of stirring currents 
relative to the settling times, turbulence generated during the fast withdrawals, shape 
irregularities in the particles and variable particle densities. 

Another contributor to the difficulties for three of the tanks was the plain bad luck in choosing a 
settling velocity that placed the cutoff in the low-population region between population modes. 
C-104 is less problematical than the others in this regard. If the fall speed had been selected to 
split the major population mode, for example, the contrast brought about by the fractionation 
would probably have been far easier to see. However, the main mode consists of small particles, 
and the main point of this exercise was to estimate the densities of the larger particles, i.e., the 
ones most difficult to keep suspended. 

As a result of these problems, the visual comparison method was unable to pinpoint the critical 
settling diameters, and could only estimate lower and upper bounds to them. The credible 
original and settled PSDs were viewed for each tank and a choice was made of the lowest 
diameter that could reasonably be viewed as the critical settling diameter. The mode of the 
settled PSD served as the upper bound. Calculations of the range of densities appearing in Table 
56 were based on these guesses. The lower bound estimates are probably quite excessive, and 
they result in excessively high particle density estimates. The particle size analyzer would not 
even detect even modestly sized particles with densities like these, because it would not reliably 
suspend them in the dispersant. 

Table 56 also includes the results of the volume fraction method of calculating densities using 
the PSDs for the original waste samples and sieve test results. The representative PSD run or 
runs are listed for each tank along with the settled fraction runs, the average of two volume 
fractions listed in Table 45, and the resulting estimate of particle density. The method of settled 
volume fractions suffers from its own potential problems. It places a premium on accurate PSD 
results for the largest size classes - usually the most difficult to count. It also demands high 
stability of the particles towards breakup. Finally, the measurement of volume fraction requires 
estimating small volumes after a sediment transfer, several rinses and a settling in the Imhoff 
cone. The determination is probably vulnerable to mechanical losses. It is also not quite 
proportional to mass due to the smaller particles that were present in the original settled volume 
having now been stripped away, leaving the larger, less-close-packing, coarse particles to 
measure. Utilizing the pre-test PSD data and the volume fractions of settled solids resulted in 
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quite low particle density estimates. The afore-mentioned possibilities of mechanical loss and 
poor representation of larger particles would contribute to low estimates of density. 

Taking the size distributions from the sieve test results instead of the PSDs for comparing the 
settled volume fractions provides better accuracy for the largest sizes at the expense of 
resolution. The result is that only three settled volume fractions actually exceeded the sieve mass 
fraction at the highest bin for any tank, and hence only three useful estimates could be made. 
Tank C-104 was the best in this regard, since its major sieve fractions were concentrated in the 
lower bins. 

Comparing the small, 0.0865 cm/s settled volume fractions in the settling tests with the larger 
sieve test mass fractions at high diameters at least qualitatively supports the idea that effective 
densities are low. Given that the particles in all four tank wastes are expected to be mineral- 
based with densities of at least 2 g/cm3 or more, then the low, settling-based particle densities 
being found suggest that the fast-settling particles are agglomerates in the non-turbulent, free 
settling state. This seems to be confirmed by the apparent ability of the particle size analyzer to 
destroy the higher modes of the distributions by increased agitation or circulation, demonstrating 
that very little shear is required to break them up. 

5.8. Sampling and Sizing Large Particles 
It is intuitive that to determine the existence of large particles, one requires a large sample size in 
order to get enough of them to count. The simple formula for estimating the sample size is, 
(Allen 1997), 

(5.8-1) 

where M, (grams) is the mass of sample required, p (grams/cm3) is the sample bulk density, (3 is 
the desired fractional error in determination of the largest size class, W I  is the fractional weight of 
the largest size class, and dh and dl (cm) are the highest and Iowest diameters of the largest size 
class, with the restriction that dh/dl be less than 1.414. (We presume the author meant to use a 
plus sign to compute the mean of the cubes of the diameters in its calculation examples, and not 
the minus sign shown and actually used in the reference). For a typical tank sludge bulk density 
of 1.8, a desired error of 0.5, and an estimated fractional weight of 0.05 in the size class 0.05 to 
0.0707 cm, one would need to interrogate a 16-gram sample. 

Sixteen grams has always been far more than the particle size analyzer can handle, mechanically 
or radiologically, at 222-S Laboratory. This means that the large particles we now truly believe 
exist have never been given a decent, reliable chance to be detected on the basis of aliquot size 
alone. In fact, the only sampling or sizing technique employed in this program that actually 
came close to meeting the sample size criterion was the sieve tests. Particle size aliquotting had 
generally been limited by radiological and instrument loading requirements to less than one 
gram, taken with the use of a pipette having a 240-4 mm bore. The PLM (and IA) techniques 
employed a 2mm-bore pipette to stir and withdraw a drop of dispersant containing solids, and the 
settling tests used aliquots generally less than 9 grams in order to lessen the effects of hindered 
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settling. Aliquot size may therefore be a contributor to the variability of replicate particle sizings 
of the AW-103 composite, for example. 

Assuming that information about both small and large particle sizes is still desired for future 
particle sizing studies, a reasonable, practical compromise to the situation would be to employ 
the strategy illustrated in Figures 106, 108, 110, and 112 to splice a sieve measurement and a 
PSD measurement together. It will depend on the assumption that the sludge sample is insoluble 
in the dispersant or wash liquid to be used, and that adequate amounts of sample and wash liquid 
are available. 

First, decide on the highest diameter, D, that the particle size analyzer could reasonably 
be expected to correctlv measure, based on its range, ability to suspend the particles 
properly, and the aliquot size limitations discussed above. 

Second, wet sieve a 16-gram sample with a single sieve (or multiple stack, if the extra 
resolution was felt necessary) having mesh size D. 

Third, analyze the eluate with the particle size analyzer over the instrument’s entire 
range. 

Fourth, ignore PSD results above D, and weight its results below D by the factor 

1 - FSh - 
FPI 

(5.8-2) 

where Fsh is the sieve retained fraction above mesh size D, and F,I is the PSD cumulative 
undersize fraction below size D. 

Join these rescaled results to the single sieve result (ignoring the PSD results above D) to 
obtain the correct relative representation of all particles, albeit with reduced resolution 
above D. The upper bound of the size class above D would have to be fixed by an 
observation of the very largest particle on the sieve. 

For a choice of D in the neighborhood of 100 pm, the above procedure would permit the sizing 
to be done with adequate amounts of sample (-15 grams) for the largest particles in the hot cell, 
and reduce the requirement to a practical amount (-1 gram or less) for analysis of the smaller 
particles. 

5.9. Agglomeration Effects 
Observations of the sieving tests and later examination of unused sieve fraction samples 
suggested that most of the largest particles were consolidates of smaller units that could soften 
and disaggregate on protracted exposure to wash liquid. Although none of the test procedures 
produced any observations of large-scale solubility of sludge composites when exposed to wash 
liquid, there was indication in the sieve test samples after protracted storage that minor amounts 
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of slow solubilization may have been available to help disaggregate the largest particles. On the 
other hand, the PLM images show some amounts of small particle agglomeration of the tank 
wastes in the 1M NdO3,  1M NaOH dispersant, when the samples were analyzed approximately 
six weeks after sieving. A strong suggestion that small particle agglomeration can occur also 
comes from the PSD results for sieved fractions less than 53 pm in size. Those PSD results 
indicate the small particles that passed through the mesh can - given the four-to-six weeks’ time 
between sieving and PSD analysis -reassemble to produce modes approximately 140-200pm in 
size that are stable even in the strongest agitation used in-the 222-S particle size analyzer. This is 
in spite of the observations that the largest sieved particles are broken down to sizes smaller than 
100 pm in the particle size analyzer, while (for C-104, at least), particles that began life between 
53 and 106 pm in size remained so. 

Time and concentration may indeed provide the explanation for some of these disparate results. 
The PSD analysis of necessity employs very dilute suspensions of particles, and rates of 
agglomeration are always depressed in dilute suspensions, because the individual particles don’t 
often encounter each other. Hence, one cannot expect the typical PSD experiment in this 
program to produce agglomeration in situ unless a great deal of time is offered to the dispersion 
at very gentle shear. On the other hand, a set of samples having been allowed to settle to a 
compact, concentrated mass in wash liquid and then sit that way for six weeks may very well 
have engendered agglomerates of the individual particles, but of a size that is still amenable to 
transport, since the settling test results at qualitatively indicate low effective settling densities. 

AI1 this leads one to speculate that recently retrieved, slurried sludge should not be prone to 
rapid, large-scale agglomeration until well after it has been pumped to its destination, i.e., 
agglomeration of small particles to large, fast settling ones should not present a pumping 
problem on, say, a month’s time scale. 
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6. CONCLUSIONS 

The particle size analyzers at 222-S and 325 Laboratories agree sufficiently well with stable, 
certified wide-dispersion quartz standards certified by sedimentation and sieving methods and 
with each other to permit conclusions regarding the much larger differences between them for 
tank waste sludges. The two laboratories measured distribution medians within 27% of the 
certified median value and within 33% of each other for one standard. For the other standard, 
they were within 20% of the certified median and within 8% of each other. Some of the 
variability from the standards lies in the fact that both instruments employ the laser light 
scattering principle, while the standards were certified using more traditional sieving or free 
settling methods. 

The differences between PSD results for Tank sludges at 222-S and 325 Laboratories can be 
explained in terms of particle fragility and the levels of agitation at each laboratory to which the 
sludges are subjected. 

Large particles greater than 200 pm in diameter do exist in sludge composites from HLW Tanks 
AW-103, AY-101, C-104 and SY-102, made from archived core samples. The large-particle 
washed mass fractions have been measured by sieve techniques, and qualitatively corroborate the 
PSD results. Mass fractions representing sizes greater than 212 pm were 20% for AW-103 
sludge, 10.8% for AY-101 sludge, 4.9% for C-104 sludge and 12.7% for SY-102 sludge. To 
argue that large particles don’t exist in the tanks requires the assumption that these large particles 
were formed when the archive samples were dried and then broken up for sampling. 

The 222-S particle size analyzer with the recirculating tank/cell sample holder can detect and 
report large particles greater than 200 pm in a sample known to contain them, utilizing sample 
agitation parameters developed in this work. That the instrument occasionally doesn’t detect 
them must mean that either they were not represented in the sample aliquot or they are too fragile 
to withstand the necessary agitation. The analyzer has demonstrated that it breaks up large 
particles while they are being analyzed. Hence, if the analyzer does report large particles, they 
are actually present. 

The techniques of PLM and IA were not useful in corroborating PSD results for the broadly 
dispersed sludge samples in the present work, in part because the techniques for microscopy 
sample preparation discriminate against fragile particles larger than 50 pm, and partly because 
the IA interpretation routines have difficulty distinguishing particles that are touching each other 
in an image. Techniques more amenable to finding and characterizing large particles could be 
developed. 

Results of this work indicate that the sample sizes and aliquotting techniques presently and 
previously used at 222-S Laboratory have been inadequate to represent particles greater than 
500 pm that have now been found in typical tank archived sludge distributions. The laboratory’s 
sampling and sizing method could be improved by a combination of large-particle wet sieving 
and small-particle sizing, so long as sufficient quantities of sample and a suitable wash liquid 
could be found. 
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As developed for the present work, fast-settling particulate measurement techniques were able to 
produce semi-quantitative results on fractions of sludges having a designated free-settling speed. 
The measurements require more development and validation to produce better than qualitative 
effective particle density estimates. 

Sludge sample composites from four HLW tanks possessed particles that freely settle at speeds 
greater than 0.0865 c d s .  The volume fractions of these particles have been measured. The 
amounts ranged from 4 to 9 volume percent of washed and settled fraction as compared to the . 
initial washed and settled sludge. The particles’ effective settling densities are less than 8 g/cm3 
and greater than 1.1 1 g/cm3. 

Particle sizing of sludge composites from HLW Tank AZ-102 indicate the existence of 
significant amounts of particles larger than 200 pm. Three out of four determinations on two out 
of three aliquots indicated volume percentages of particles larger than 200pm at 13,46 and 45%. 

Particle sizing of sludge composites from HLW Tank AY-102 indicated that they do not contain 
significant amounts of particles larger than 200 pm. One determination out of four on two 
separate aliquots gave indicated less than 1 volume percent. 

Particle sizing of a sludge composite from HLW Tank C-107, made from core samples that had 
never been allowed to dry, did not indicate the presence of particles larger than 200 pm. 
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Jar 
18706 
18546 
17184 
18545 
16996 

TEST PROCEDURE: MIXING AND SPLITTING REMAINING WPPA COMPOSITE 
SAMPLES for 222-S LAB 

D. B. Bechtold 6/5/01 

Tank LABCORE Number 
AZ-101 SO1 TOO1 025 
SY-102 SOlT001027 
Az- 1 02 SOIT001023 
AY-102 SOlT001029 
C-107 SOlT001021 

This constitutes a test procedure instruction to mix and sample the WPPA composites that have 
been generated under HNF-8274, “Composite Samples Required for Waste Particle Properties 
Analysis”, and to be used by test plans HNF-7431 and HNF-8170. 

There are no unusual radiological or other safety hazards associated with this procedure. RAD 
screening will be necessary only if the samples to be removed from 11A hot cells possess a 
radiation field greater than 50 m R e m h  at 30 cm. Nor are there any unusual waste disposal 
issues. 
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Jar 
18730 
17009 
1698 1 

TEST PROCEDURE: MIXING AND SPLITTING WPPA COMPOSITE SAMPLES for 
2224 AND 325 LABS 
D. B. Bechtold 5/30/01 

This constitutes a test procedure instruction to mix and sample the WPPA composites that have 
been generated under HNF-8274, “Composite Samples Required for Waste Particle Properties 
Analysis”, and to be used by test plans HNF-7431 and HNF-8170. 

There are no unusual radiological or other safety hazards associated with this procedure. RAD 
screening will be necessary only if the samples to be removed from 11A hot cells possess a 
radiation field greater than 50 mRem/hr at 30 cm. Nor are there any unusual waste disposal 
issues. 

Tank LABCORE Number 
AY-IO1 
C-104 

AW-103 
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INSTRUMENTATION 

Basics 

The Horiba Instruments Inc. (Irvine, CA) LA-91 0 Laser Scattering Particle Size Distribution 
Analyzer located in Hood 2 of Room 1F of the 222-S Laboratory was used for all particle size 
distribution (PSD) measurements reported. . 
The basic operation of the LA-910 is as follows. A dilute suspension of sample solids (F. 0.1% 
by volume solids or less) in a liquid dispersant is prepared and caused to flow through a sample 
cell fabricated from optical grade glass. Two collimated beams of light (about 1 mm in 
diameter) are sequentially directed through the sample cell. The first light source, a 1 mW 
helium-neon laser, produces a beam with a wavelength of 632.8 nm. The second light beam, 
provided by the filtered and collimated output of a 50 W tungsten-halogen lamp, has an effective 
wavelength of 450 nm. The angular dispersion and intensity of the scattering pattern created as 
each light beam interacts with the ensemble of sample particles is recorded by a set of 21 
detector elements. These detectors are arrayed so as to measure forward scattering, high-angle 
forward scattering, side scattering, and back scattering of the incident light beams. Fraunhofer 
Diffraction and Mie Scattering Theory are then applied to calculate the distribution of diameters 
of an ensemble of spherical scattering centers that could generate the observed scattering 
patterns. The recombination of the scattering pattern information from the dual light sources and 
the calculation of the reported particle size distributions (PSDs) are performed using proprietary 
vendor algorithms. 

Light scattering based particle size measurement devices produce measurement results that are 
based on the volumes of the particles in the particulate fraction of the measured specimen. All 
particle diameter representations associated with results presented in this report should be 
interpreted as the calculated diameters of spherical particles whose volume-related light 
scattering properties have been measured. The wavelengths of the dual light sources and the 
spatial arrangement of the detector elements enable the LA-910 to calculate size distributions of 
sample ensembles containing particles with volume equivalent diameters extending from 
0.02 pm to 1020 pm. It should be emphasized that light scattering PSD measurements are an 
ensemble method; i.e., no specific measurement result should be taken to imply that an actual 
particle of the reported volume has actually been directly detected and measured. 

Instrument Description 

A basic description of the components of the flow cell system of the LA-910 analyzer that was 
used in all reported measurements follows. 

Sample Tank. Sample and dispersant liquid are introduced into the analyzer by addition to a 
stainless steel sample tank with a volume of =300 mL. The bottom of the sample tank slopes 
slightly. The exit port whereby the specimen suspension enters the measurement flow loop is 
located on the bottom circumference of the tank at its lowest point. The specimen return port is 
located on the wall of the tank *2 cm above the bottom of the tank. 
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Pump Speed 
Setting 

1 

Mechanical Stirrer. A mechanical stirrer is mounted in the sample tank to assist in dispersion 
and mixing of the sample solids in the specimen suspension. The motor shaft is fitted with a 
three-bladed stirrer that rotates in a horizontal plane near the bottom of the sample tank. The 
stirrer speed is adjustable in seven steps, 1 through 7, up to a nominal speed of 1000 rpm. All 
measurements presented in this report were made with a specimen suspension volume of 160 - 
170 mL. At this volume, the maximum speed of the stirrer is limited to a setting of ‘3’ to avoid 
the excessive sample spattering and potential bubble fornation which occurs when the 
suspension vortex reaches the depth of the spinning stirrer blade. 

Ultrasonic Generator. A 40 W, 39 H z  ultrasonic generator is integrated with the sample tank 
The power of the ultrasonic treatment is not adjustable. The length of time that the ultrasonic 
generator is on, whether the ultrasonic generator is on while PSD measurement is active, and, if 
not, the length of delay between turning the generator off and initiating the PSD measurement 
are all user selectable parameters. 

Circulation Pump. Circulation of the specimen suspension in the LA-910 measurement flow 
loop is maintained with a peristaltic pump. The pump used during these measurements has three 
rollers that pinch the pump tubing completely shut at the contact points. The pump speed is 
adjustable in seven steps, 1 through 7, up to a discharge volume of 17.2 mL/s (with distilled 
water). Discharge rates at the various pump speed settings were measured and are shown below. 

Circulation Rate Turnover Time (s) 
mL/s 170 mL Suspension Volume 

2.10 81 

2 4.35 39 

3 

4 

5 

6 

7 

Flow Cell and Tubing. The LA-910 flow cell is a precision fabricated, rectangular cylinder of 
TempaxTM glass that is open on the top and bottom ends. The external cell surfaces through 
which the interrogating light beams pass are highly polished and have an anti-reflection coating. 
Stainless steel fittings introduce the flowing specimen suspension into the bottom of the cell and 

7.10 24 

9.40 18 

10.60 16 

14.40 12 

17.20 10 

TM Tempax is a trademark of Schott Glaswerkes, Germany. 
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Pump Speed Stirrer Speed Ultrasonic Time 
Set Setting Setting (min) 

0 1  6 0 1  1 1 3  0 1  2 1  20 

provide an exit port at the top of the cell. The path length of the analyzer light beams directly 
through the internal specimen chamber of the cell (Le. normal to the cell faces) is 3.5 mm. The 
total internal cell volume is m15 mL. 

All connections of the flow loop components were made with Tygonm tubing. The tubing 
segment connected to the sample tank exit port and passing through the peristaltic pump has an 
internal diameter of 4.9 mm. The tubing segments used for all other c.onnections have an internal 
diameter of 5.5 mm. 

PSD Run Conditions 

The PSD measurements for the WPPA study were divided into three general groups: PSD 
measurements on quartz powder standards to determine appropriate run conditions; PSD 
measurements on three tank composites (AW-103, AY-101, and C-104) to further evaluate 
appropriate run conditions; and PSD measurements on additional tank composites (AY-I 02, 
AZ-102, SY-102, and C-107) and WPPA test samples with a fixed set of run conditions. The 
test matrix of run conditions for the first two groups was specified in the project test plan 
(Duncan 2001) and is presented in the first two of the following three test matrix diagrams. 

Each PSD measurement made under a specified set of flow/dispersion conditions is identified as 
a PSD "Run." A series of PSD runs at different flow/dispersion conditions were made on each 
analytical specimen. These series of PSD runs are collected into measurement "Sets" for each 
specimen. In the following test matrix diagrams, each row represents an individual PSD run (or 
activity such as a "Sample Introduction" or "Sample Drain"). Shading in row cells identifies the 
flow/dispersion conditions used in each specific PSD run. Within each measurement set, the 
PSD runs are listed in the exact order in which they were made. 

Delay Time 
(min) 

0 1  60 

1 

I I SAMPLEDRAIN I 

@I Tygon is a registered trademark of Norton Company, Worcester, Massachusetts. 
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Set 

AW-103, AY-I 01, AND c-104 COMPOSITES-RUN CONDITIONS TESTING 

Setting Setting (min) (min) 
0 1  6 1  0 1 1 3  1 0 1  2 1  20 1 0 1  60 

SAMPLE lNTRODllCTlON 

1 

1 SAMPLEDRAIN 
I SAMPLE INTRODUCTION 

2 

I SAMPLEDRAIN I 

3 

1 SAMPLEDRAIN 
1 SAMPLE INTRODUCTION 

4 

I I SAMPLE DRAIN I 
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AY-102, AZ-102, SY-102, AND C-107 COMPOSITES AND WPPA TEST SAMPLES 
~ 

Pump Speed Stirrer Speed Ultrasonic Time Delay Time 

0 1  6 0 1  1 1 3  0 1  2 1 20 0 1  60 
Set Setting Setting (min) (min) 

SAMPLE INTRODUCTION 

PSD measurement results were presented to WPPA clients for evaluation after completion of 
measurements on the quartz powder standards and again after completion of measurements on 
the first set oftank waste composites (AW-103, AY-101, and C-104). Based on these 
evaluations, it was determined that all subsequent measurements on tank waste composites and 
other WPPA test samples would be made using a fixed measurement set of four PSD runs. The 
selected flow/dispersion conditions for each of the four runs are shown in the last test matrix 
diagram. 

All PSD measurements on WPPA test samples were made using 160 to 170 mL of dispersant 
liquid. The dispersant liquid was an aqueous solution 1M in both NaOH and NaNO3. The 
dispersant liquid was filtered through 0.45 pm filters prior to use in PSD measurements. 

Basic Operational Sequence 

The basic sequence of operations followed in performing all PSD measurements presented in this 
report follow. 

1. The value of the Relative Refractive Index file selected within the analyzer software was 
checked and changed if necessary. 

A 160 to 170 mL volume of the 1M NaOH/lM NaN03 solution was added to the sample 
tank and the peristaltic pump and mechanical stirrer were turned on at settings of 6 and 3 
respectively. 

The alignment of the helium-neon laser beam relative to the forward-scattering detector 
array was verified and adjusted if necessary. 

The light scattering pattern of the clean dispersant liquid was observed. I f  any scattering 
above the normal background readings was observed, the tank and flow loop were drained 
and refilled with clean dispersant liquid. This process was repeated until no scattering above 
background levels was observed. 

2. 

3. 

4. 
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5. A “Blank” measurement of the background light scattering was made. The LA-910 software 
automatically subtracts the most recently measured blank scattering pattern from scattering 
data collected in subsequent PSD measurements. 

The Pump Speed and Stirrer Speed were adjusted to the settings specified for sample load-in 
or for the first PSD run. 

Sample material was added to the sample tank while monitoring the “%-Transmission” of 
the laser and filtered halogen lamp beams through the flow cell. The %-Transmission values 
of both sources are set to 100% during the Blank measurement. Sufficient sample solids 
were added to bring the %-Transmission values within a target range of 70% to 95%. 

The first PSD run in the measurement set was initiated. 

After the first PSD run was complete, the data file was named and saved. 

6. 

7.  

8. 

9. 

10. The PSD Run Conditions (Le., Pump Speed, Stirrer Speed, and Ultrasonic Time) required 
for the second PSD run in the measurement set were selected and the second PSD run was 
initiated. 

1 1.  After the second PSD run in the measurement set was complete, the data file was named and 
saved. 

12. The previous two steps were repeated until all required PSD runs in the measurement set had 
been completed. 

13. The LA-910 sample tank and flow loop were drained and then refilled with deionized water. 
After circulation through the measurement flow loop, the water rinse was drained. 

14. The previous water-rinse step was repeated until the light scattering observed had returned to 
blank levels. 

The LA-910 was preset to interrogate the scattered light detectors for 100 cycles during each 
measurement run. The resulting measurement time for each run was aboutfwo minutes plus any 
time required for ultrasonic treatment. The sample solids were also subjected to the selected 
flow and dispersion conditions during the time required to name and save data files and set up 
and initiate the individual runs. 

All ultrasonic treatment of the samples was made using the ultrasonic unit integrated with the 
LA-910 sample tank. The flow and stirring conditions specified in the PSD run listing were 
maintained for the entire duration of the ultrasonic treatment. The PSD data collection for all 
PSD runs incorporating ultrasonic treatment was initiated immediately after the treatment had 
been completed and the generator turned off. The (post-ultrasonic) delay time indicated for all 
individual PSD runs is, therefore, always “0 minutes.” 

The test matrix for the Run Conditions Testing on the tank waste composites required a 
quiescent delay period of 60 minutes duration after the ultrasonic treatment portion of the test 
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matrix had been completed. This delay period was controlled manually. The sample tank stirrer 
was turned off during this "Delay Time." The peristaltic pump was operated at its minimum 
speed (Setting 1) during the delay periods required during the PSD measurements on the initial 
tank waste composite, AW-103. The pump was turned off during the delay periods in the 
measurement sets for the remaining two tank composites, AY-IO1 and C-104, where the delay 
periods were required. 

The post-htrasonic-treatment delay times accumulated in measurement sets due to the 60-minute 
quiescent delay periods and/or PSD runs following a run incorporating ultrasonic treatment are 
captured in the run condition tables preceding the PSD measurement results in Appendix F. The 
cumulative delay times are also captured in the run conditions headers that precede each PSD 
histogram in the figures within the body of this report. 
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TEST PROCEDURE: PERFORM WPPA COMPOSITE SlEVE TESTS 
D. B. Bechtold 7/16/01 

This constitutes a test procedure instruction to perform the WPPA sieve tests on composites that have been 
generated under HNF-8274, "Composite Samples Required for Waste Particle Properties Analysis", and to 
be used by test plans HNF-7431 and HNF-8170. The sieve tests are planned in HNF-8170, " Laboratory 
Test Plan for WPPA Sieving and Settling Testing of Tank Waste", as directed by J. R. Jewett, CHG, 7990- 
36 Revised SOW "Statement of Work, Waste Physical Properties Analysis", Revision 2.1, July 9,2001. 
The approved procedure will reside in controlled laboratory notebook HNF-N-211-1, on or about page 93. 

The procedure is conducted entirely in the I IA hot cells, therefore there are no unusual radiological or 
other safety hazards associated with this procedure. RAD screening will be necessary only if the samples 
to be removed from 1 IA hot cells possess a radiation field greater than 50 mRemhr at 30 cm. 

A waste stream consisting of HLW tank solids dispersed in a solution IM NaOH and I M  NaN03 will be 
generated and disposed of down the hot cell drains to the 2194  disposal system. The signatures appearing 
on the attached waste stream fact sheet indicate concurrence with this test. 

Approved: 
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1. SIEVE TESTS 

The largest particles are captured on sieves and characterized by microscopic sizing, shaping and appearance of 
agglomeration before and alter sieving. 

1.1. Procure Sieves --Three-inch diameter. 
1.1.1. 
1.1.2. 
1.1.3. 
1.1.4. 

500 micron #35 Tyler 32. 
210 micron #70 Tyler 65. 
105 micron #140 Tyler 150. 
53 micron #270 Tyler 270. 

1.2. 

1.3. 

1.4. 

Obtain 5 pre-numbered 20mL vials for each tank composite to be sieved 

Record all work on data sheets to be attached to controlled laboratory notebook HNF-N-211-1 

Get the identity of the composite sample to be sieved from the cognizant scientist. It will be one 
in which the pre-sieved PSD, PLM and Image Analysis (IA) analyses are or will be available. 

Perform Sieve Tests on a wet-but-drained weight basis. 1.5. 
1.5.1. 

1.5.2. 

1.5.3. 

1.5.4. 

In the hot cell, tare and record each of the 4 sieves wetted and shaken free of excess 
wash liquid. 
Stack the sieves in increasing order of size, largest on top, over the collector on the 
shaker (see drawing) and apply the restraints. 
Arrange the receiver, labeled "ELUATE", and tube to capture the eluate collected from 
the sieve stack. 
Weigh and record a suitable portion of settled sludge into a dilution/mixing jar, flask 

Slurry or Rinse 

/ 

iii I Sieve Stack 

Collector with Restraints 

Jack with leveling Plate 

or bottle. 
Stir in enough wash liquid (an aqueous solution 1M in NaNO, and 1M in NaOH) to 
dissolve and dilute the sludge to render the remaining solids easily passable through 
the sieve stack. 

1.5.5. 

c-2 



HNF-8862, Rev. 0 

1.5.6. 
1.5.7. 
1.5.8. 

1.5.9. 

1.5.10. 
1.5.11. 
1.5.12. 

1.5.13. 
1.5.14. 

1.5.15. 

1.5.16. 
1.5.17. 
1.5.18. 

Turn on the shaker. 
Rinse the remaining solids onto the sieve stack with wash liquid. 
Wash the solids with agitation through the stack and into the receiver. BE CAREFUL 
not to add liquid so fast that a sieve will overflow-this will lose slurry before it passes 
through the lower sieves. 
Repeat the steps 1 S . 3  through 1 S.7 above from weighing to washing until an adequate 
amount of washed solids has built up on the sieves to demonstrate where at least 95% 
of the solids are fractionating & have enough of those fractions to weigh and sample 
for PLM, 1A and PSD. 
Turn off the shaker. 
Allow to drain and shake loose the excess wash liquid from each sieve. 
Reweigh and record each sieve to determine the fraction of total net initial sludge 
weights retained on the sieves, and by difference, the fraction dissolved or not 
otherwise retained. 
Repeat washing and reweighing until reasonably constant sieve weights are achieved. 
For each fraction (including the unretained fraction)>S% of the original sample, collect 
the retained solids into a numbered vial for PSD, PLM and IA. The unretained 
fraction may need to settled and decanted in order to obtain an adequate sample of 
solids. 
Record the vial number and sieve size or receiver origin of each retained solids 
sample. 
Record any pertinent observations on each sieve fraction. 
Clean up the sieves collector and tubing with water. 
Transfer the remaining receiver contents to drain immediately to prepare for the next 
tank sample. 
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Compatibility Review 

Compatibility, in this case, means that two or more substances can be mixed with no adverse 
effects occurring over an extended period. Incompatibility means contact of two ormore 
substances could result in an explosion, an unexpected rapid evolution of gases or the emission 
of substances that are highly toxic and/or flammable. 

PROCEDURE NUMBER: dUF 
CFIEMICALS OF CONCERN IN ANALYSISlWASTE STREAM 
(WHERE REACT~ICONCENTRATION 

g/ 70 , Te& && HiVF- N-Wf-I C93) 
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2224 LABORATORY 
DEVELOPMENTAL METHOD WASTE STREAM FACT SHEET 

I DEVELOPMENTAL METHOD 
WASTE STREAM LABEL 

Waste Stream Type: 
Waste Container: 
Wastecodes: . -. 

a f  
n d .  Qrkyw] 

Wasteclass: b- din.@ 9 'hw 
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2225LABORAMRY 
DEVELOPMENT'LMETBOD WASTESTREAMFACTSHEET 

DEVELOPMENTAL METHOD 
WASTE STItFAM LABEL 
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APPENDIX D 
SETTLING TEST PROCEDURE 
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TEST PROCEDURE: PERFORM WPPA COMPOSITE SETTLING TESTS 
D. B. Bechtold 7/26/01 

This constitutes a test procedure instruction to perform the WPPA settling tests on composites that have 
been generated under HNF-8274, "Composite Samples Required for Waste Particle Properties Analysis", 
and to be used by test plans HNF-743 1 and HNF-8170. The settling tests are planned as "Fractional 
Extraction Sedimentation (FES) tests" in HNF-8170, " Laboratory Test Plan for WPPA Sieving and 
Settling Testing of Tank Waste", as directed by J. R. Jewett, CHG, 7990-36 Revised SOW "Statement of 
Work, Waste Physical Properties Analysis", Revision 2.1, July 9,2001. The approved procedure will 
reside in controlled laboratory notebook HNF-N-211-1, on or after page 100. 

The procedure is conducted entirely in the 1 IA hot cells, therefore there are no unusual radiological or 
other safety hazards associated with this procedure. RAD screening will be necessary only if the samples 
to be removed from 1 IA hot cells possess a radiation field greater than 50 mRemhr at 30 cm. 

A waste stream consisting of HLW tank solids dispersed in a solution IM NaOH and IM NaN03 will be 
generated and disposed of down the hot cell drains to the 2 1 9 4  disposal system. The signatures appearing 
on the attached waste stream fact sheet indicate concurrence with this test. 
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1. 

An aliquot of solids is stirred up in wash liquid to approximately 1 volume % and stripped of it's slower- 
settling particles to leave its faster-settling particles by first, timed settling over a known distance; then 
decanting, remixing and repeating until most of the slower-settling particles are removed. This is done for 
three settling times corresponding to three settling rates. 

FRACTIONAL EXTRACTION SEDIMENTATION (FES) TESTS 

1.1. Procure and prepare a sedimentation pipet (Allen, 1990, and loc. cit., see Figure 1 this 
plan) and ancillary equipment. Essential features are: 

r- 

;T SEDIMENTATION PIPET 

6 8  mm 
rod +p ' 

Plunger1 
Mixer 7 

9 mm tubing 

0-Ring Joint 4 Tubing to 

4Ox44mm 

Match Joint 

. . . :  

2 .Illegsvrr Drain H eim 
imm+ 

Two opposed 

\ I 

aetail 

DSS 7,124,o I 

/ 
see detail 

1 
Figure 1 Fast Sedimentation Pipet 

1.1.1. 

1.1.2. 

1.1.3. a separate plungerhixer. 
1.1.4. 
1.1.5. 

an internal diameter of -4Omm.uniform cylindrical container with a 
gradation mark at a known height above the inside pipet bottom, 
an integral decantation siphon that can remove all but the bottom 10% ofthe 
internal volume, at a known drain height from the inside pipet bottom. 

a vacuum flask, pump and stopcock to rapidly apply siphoning vacuum. 
the capability to be operated in a hot cell. 

1.2. Determine, record and mark the relevant geometries of the pipet: 
1.2.1. At a place 2 cm below the bottom edge of the ground glass joint, place an 

indelible circumferential 
plastic tape, the upper edge of which will represent the f i l l  mark 
Measure and record the drain height as the distance from the true bottom of 
the inside of the pipet to the lower edge of the siphon ports (see Figure I). 
This will require a narrow ruler with a flush-zero scale that can tit and stand 
inside the pipet. Write the drain height indelibly on a label on the pipet base. 

around the outside of the vessel. Use 

1.2.2. 
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1.2.3. Measure and record the fiUhei& of the pipet as the distance from the inside 
bottom of the pipet to the fill mark. This will require a narrow ruler with a 
flush-zero scale that can fit and stand inside the pipet. Write the drain height 
indelibly on the fill mark tape. 
Calculate and record the sded&mw as (fill height)-(drain height). 
Calculate and record the frllYolumeofthe pipet as (4.1)z~14x(fill height) in 
cubic centimeters. The sample aliquot volume will be approximately 1% of 
this fill volume. 

1.2.4. 
1.2.5. 

1.3. Perform the following three-test series at least twice (on as many separate aliquots of 
sample). Each series can be repeated more times if needed to generate two sufficient 
sample amounts for post-test analyses. However post-settling analyses are unnecessary 
if the settled volume fraction is less than 15% of the initial settled volume of the aliquot. 

Perform the following settling tests at up to three settling rates of interest according to 
the following sequence, using up to three aliquots of material. The post-settling tests 
may be omitted if the settled fraction is less than 15% of the original (Imhoff cone) 
settled aliquot volume. 

Settle and fractionally decant an aliquot timed to remove particles falling 
more slowly than 0.0865 cmlsec. 
If 1 1 5 %  settled, no more settling tests are necessary. 
If >15% settled, then retain the sediment for analysis and continue. 
Settle and fractionally decant another aliquot timed to remove particles falling 
more slowly than 0.375 cm/sec. 
If <15% settled, then settle and fractionally decant another aliquot timed to 
remove particles falling more slowly than 0.25 cmlsec and retain the sediment 
for analysis. 

1.4. 

1.4.1. 

1.4.2. 
1.4.3. 
1.4.4. 

1.4.5. 

Figure 2 Siphon Vacuum Arrangement and Imhoff Cone. I 
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1.5. 

1.6. 

1.7. 

1.8. 

1.9. 

1.10. 

1.11. 

1.12. 

1.13. 

1.14. 

1.15. 

1.16. 

1.17. 

1.18. 

1.19. 

1.20. 

1.21. 

1.22. 

1.23. 

1.24. 

1.25. 

Calculate and record the target settling time of interest as (Settle Height)/(Settling Rate). 

Slurry approximately 1 volume % of the fill volume of sample in wash liquid, in a 
suitable slurry flask or vessel. 

Rinse the slurry with wash liquid into an lmhoff cone to measure the initial settled 
volume of the sample. Record the observation of layers, if any appear. Add additional 
slurry ifnecessary to make 1%. (Some solids may dissolve). 

Rinse the slurry into the pipet 

Set the pipet plumb upright 

Add wash liquid to the fill mark. 

Do not insert the siphon yet. Rather, attach the siphon to the vacuum stopcock, flask and 
pump. 

Close the vacuum stopcock 

Turn on the pump to apply and maintain full vacuum to the vacuum flask. 

Thoroughly mix the contents of the pipet to homogenize the slurry, using the plunger 
mixer. 

Immediately start timing the settling soon as the plunger is removed. 

Immediately insert the siphon all the way so the ground glass joint seats 

At the predetermined settling time calculated to represent the settling rate of interest, 
immediately apply vacuum to the siphon by opening the vacuum stopcock to rapidly 
pipet away the top fraction of fluid volume to the vacuum flask. 

Turn off the vacuum. 

Discard the fraction collected in the vacuum flask 

Remove the siphon from the pipet. 

Refill the pipet to the fill mark with clean wash liquid 

Repeat the mixing, timed settling, pipetting and refilling six more times. 

Repeat the mixing, timed settling and pipetting one last time. 

When the 8-fold settlings and decantations are complete, disassemble the pipet at the o- 
ring joint to access the sediment at the bottom. 

Rinse the remaining slurry at the bottom of the sedimentation vessel into the lmhoff 
cone for measurement of volume and calculation of volume fraction =loo% x 
[volume]/[initial volume]. 
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1.26. If the volume fraction is greater than 15%, then rinse the fraction into a numbered vial 
per the worksheet to loadout and transport for PSD, PLM and Image Analysis (IA) tests. 

Record any pertinent observations of the properties of the sediment sampled. 

Proceed with the next series as applicable. 

1.27. 

1.28. 
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Compatibility Review 

Compatibility, in this case, means that two or more substances can be mixed with no adverse 
effects occumng over an extended period. Incompatibility means contact of two or more 
substances could result in an explosion, an unexpected rapid evolution of gases or the emission 
of substances that are highly toxic andor flammable. 

PROCEDURENUMBER ” f -z/To, mTffl& fifMF-,U-Z/J-/ [ I O 9  

CHEMICALS OF CONCERN IN ANALYSISIWASTE STREAM 
(WHERE REACTIVITYICONCENTRATION 
EQSE A P O T E N T I P  P 

r\lP QH l M  d p e o u  
NIt Ma? /“I a p t e m  

COMPATIBILITY HAZARDS, INCLUDING SPECIAL STORAGE REQUIREMENTS, 
POSSIBLE REACTIONS, AND RESULTS OF MIXING INCOMPATIBLE WASTE 
STREAMS: 
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2 2 2 4  LABORATORY 
DEVELOPMENTAL METHOD WASTE STREAM FACT SHEET 

EnviroMKntal Compliance 
Omw (or dclsRatc) 4 

u 
Waste Sheam Labeling Rcqukmnts:  (Waste Sheam type, wntaincr type, waste codes, and disposal Criteria 
ax required.) Waste class is optiond. The IabeI is consided to be an sxamplc labe1. but contains the required 
i n f m t i o n  for waste sheam identification. Ohm hazardous waste labsling requirements may apply 

DEVELOPMENTAL METHOD 
WASTE STREAM LABEL 

Waste Stream Type: 

Wastecodes: / j  dr'&pf & mf 
Waste Class: CL// drd ' 
Disposal Criteria: 

contact with Tank Farm waste. 

upon scdsf- 
Mark if waste 
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APPENDIX E 
SAMPLE COMPOSITE DATA 

E-i 



HNF-8862, Rev. 0 

TABLE OF CONENTS 
... 

EXPLANATION OF TABLES .......... 
TANK AW-103 COMPOSITE DATA 
TANKAY-IO1 COMPOSITE DATA .................................... 
TANK AY-102 COMPOSITE DATA ............................ 
TANK AZ-102 COMPOSITE DATA 
TANK (2-104 COMPOSITE DATA ... 
TANK C-107 COMPOSITE DATA ......... 
TANK SY-102 COMPOSITE DATA ...... 

.................................... 

................................ 

E-ii 



HNF-8862, Rev. 0 

EXPLANATION OF TABLES 

In this appendix is a table for each of the high level waste tank composites that were 
actually used to develop the results in HNF-8862. The tank composites actually used are 
from: 

AW-103 - The composite was made from six archived samples. 

AY-101 -The composite was made from six archived samples. 

AY-102 -The composite was made from three archived samples. 

AZ-102 - The composite was made from two archived samples. 

C-104 -The composite was made from five archived samples. 

C-107 -The composite was made from ten current samples less than 6 months 
old. 

SY-102 -The composite was made from four archived samples 

The tables are all organized in the same way. The upper half of each table lists the data 
taken as each tank composite was assembled from its respective sample jars, while the 
bottom half is devoted to data taken on the resulting composite itself. A blank table cell 
indicates that the particular datum was unavailable or did not exist. 

TABLE COLUMNS 

The first column of each table identifies the particular sample or compsite datum. The 
subsequent columns are each devoted to a specific sample jar in the upper table half, or 
the composite itself in the lower table half. 

TABLE ROWS 

The row headings are explained as follows. 

sample group id -The LABCORE group identification number of the tank 
archives. 

sample id -- The LABCORE archive or sample identification number assigned to 
the archive component jar, generated when the archive was first made. 
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recomposite id -- The additional LABCORE sample identification number 
assigned to the archive or sample component jar, generated to track the sample’s 
present usage. 

core number -- The tank sample core number, if applicable, whence the archive 
or sample came (The AZ-101 archives used were from grab samples, not core 
samples). 

segment number -- The tank sample core segment number, if applicable, whence 
the archive or sample came (The AZ-101 archives used were from grab samples, 
not core samples). 

sample jar number -- The identification number on the archive or sample jar. 

sample jar size -- The volume. (mL) and or type of the archive or sample jar. 

sample contents description -- The observations of the archive or sample jar 
contents. 

sample initial grams -- The gross weight (grams) of the archive or sample jar 
before anything is removed. 

sample final grams -- The re-gross weight (grams) of the archive or sample jar 
after the component quantity was transferred out to the composite. Emptied jars 
are not weighed and are indicated by “depleted”. 

net grams out of sample -- The net weight (grams) of material, determined by 
subtraction, taken from the archive or sample jar to use in building the composite. 
If unavailable, the term “#VALUE” is displayed. 

grams to composite -- The net weight (grams) gained by the composite jar when 
the material removed from the archive or sample jar was placed in the composite 
jar. 

composite group id - The LABCORE group identification number of the 
composite. 

composite id - The LABCORE sample number assigned to the composite. 

composite jar number - The identification number on the composite jar. 

composite jar size (mL) -The volume (mL) and type of the composite jar. 

composite final grams -The final gross weight (grams) of the composite jar 
after all archive or sample component materials have been transferred into it. 

E-iv 



HNF-8862, Rev. 0 

composite initial grams - The tare weight (grams) of the empty composite jar. 

composite net grams - The net weight (grams) of material in the composite jar, 
determined by subtraction. 

check net grams - The sum of the grams to composite net weights (grams) 
transferred to the composite jar from the various archive or sample component 
jars. The difference between this and the composite net grams value represents 
the variability of weighing in the hot cell and/or small amounts of mechanical 
losses. 

grams before HzO addition -The re-gross weight (grams) of the composite jar 
before water is added to or removed from the contents for rehydration and 
homogenization. 

grams after HzO addition -The re-gross weight (grams) of the composite jar 
after water is added to or removed from the contents for rehydration and 
homogenization. 

net grams HzO added -The net weight (grams) of water added to the composite 
from several addition and mixing operations to achieve a desired consistency. 
this may represent evaporative and mechanical losses. 

composite net grams with HzO -The final net weight (grams) of wetted, mixed 
composite after several water addition and mixing operations. It may represent 
evaporation and mechanical losses due to mixing. 
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TANK AW-103 COMPOSITE DATA 

. 

composite ia 1018 ~ 
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composite jar number 

TANK AY-101 COMPOSITE DATA 

18730 

composite group id zoomm 
composite id SOfTDJ7315 

composite final grams 566.408 
composite inRial 
ararns 
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composite net grams 

TANK AY-102 COMPOSITE DATA 

150.123 
- 

grams before RZV 
addition 
grams after H2U 
addition 
net grams H20 
added 
composite net grams 
wlth H2O 

374.015 

407.382 

37.165 

183.380 
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core number 
segment number 
archive jar number 

archive iar size (mU 

TANK AZ-I02 COMPOSITE DATA 

254 254 
16 T7 
75450 15610 

500 60 

description /with pestle 

dark, dry 
(archive contents (chunks, break UD (dark. 1 

dry crumbs 
1 

archive final grams 
net grams out of 
archive 
grams to Composite 

3 n . q  89.403 

10.589 3.674 
m.154 3.5§7 

DATA 
composite group id 20010165 
composite id somm 

arams 86.427 

E-4 



HNF-8862, Rev. 0 

TANK C-I04 COMPOSITE DATA 

with screwdr vel spatula 

. .. .. . 
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TANK C-107 COMPOSITE DATA 
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addition 

TANK SY-102 COMPOSITE DATA 

381.522 

I SY-'l02 DATA I 

grams alter Hzo 
addition 

l l s t  Archive Jar pnd  Archive Jar 13rd Archive Jar 14th A rchive ' Jar 
archive arouD Id I I I I 

381 261 

'. I ' - --I .- 

net grams H20 added 
composite net grams 
with H20 

archive 7.735 45.352 50.237 
grams to ComDosite I 7.201 I 44.5451 49.3941 

0.000 

149.940 
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APPENDIX F 

222-S PARTICLE SIZE DISTRIBUTION MEASUREMENT RESULTS 

Consisting of 662 pages including this cover page 
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APPENDIX F-1 

PSD PARAMETRIC STUDY QUARTZ POWDER STANDARD BCR-67 

Consisting of 21 pages including this cover page 
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StrJksh diameter ( I )  

X d l  

r m  

2.40 

3.40 

4.00 

6.70 

8.00 

11.30 

16.00 

22.60 

32.00 

COMMISSION OF THE EUROPEAN COMMUNITIES 

M a t s  fraction 01 
pBIt iC1.~ 

undersize (2) 

Q. 

S i l W S  

1.2 

2.6 

2.9 

12.2 

30.8 

67.2 

84.2 

87.6 

89.1 

CERTIFIED REFERENCE MATERIAL 
CERTIFICATE OF MEASUREMENT 

BCR No 67 N0.'1448 

OUARTZ 

Certified Cumulative part id^ Size Distribution. 0% 

Number of data 
Dolnts (>) 

N 

19 

33 

25 

40 

39 

40 

40 

40 

40 

B~u~sets ,  November 6rh. 1479 BCR 
for certified true copy 

F -6 



DESCRIPTION OF THE SAMPLE 
Each sample consists of aPproximatslV 10 9 of quam powder obtained by subdividing B bulk quantity of the mateiidi with the aid 
of a rotating rifl1e. 
RBSUIIS 01 chemical snahlssr are summarired below. In each case. reiaive mass i o s  i s  expressed in terms of mg.p" 01 the meterist 
BL wlepived wilhout pietntsfment bytheanalyst. The~rehtlve mas lossin hydnttuorlc addr  wasdaismined sfu1,4uccsrrivstrasunent 
una1 the conmnl quoted VBIUB wad obrainsd. 

INSTRUCTIONS FOR USE 
Detailed recommsndationr on the use of this RM wegiven in tho Csnilication Repon (Section 7). 
if compatible with the mLI)Puremenl IoChniqub the total sample should be UUld, Ii funher subdivision 1s nefelisafq, B totsting riflls 
is recommended for the ebstrastion of sub-samples down 10 E B  1 p from the supplied 10 D rampier. For tha abstraslion of wen 
smeller sub-ampler the 1 g mpreimlalive sUb.sample should be made into a paste by adding B dispewnt solution Eonsifting 01 
0.1 mess pw cent at tetra radium pyiophasphata decehydrate in  diatittilled water. The Pam should he mixed well but gently belore 
abstracting the required qaantity. 

RBpmduCtion of the Cenifled re9uIU is most likely il the dstailod methodology used for csni1i:ation described in Appendix 2 01 the 
Cenilitatbn Rewit is closely adhered 1% deviations iiom these iewl1s ate Possible il Othe. methodo 818 used. Howwe, BCR No 61 
may be used 10 check and/or CaIibr(l1e spparatusa, that measure Stokes dismetcr in the tangs covered by this I ~ ~ ~ I C I I C B  material. 

PARTICIPATING LABORATORIES 
-The Univeriilq of Bradford, Bldfotd (United Kingdom). - Toshnirche UnivenitSl Claunhd, Clauathal-Zdierleid (Federal Republic 01 Germany). - Universittit Kadssruho. KmiJlvhe (Federal Republio of Germany). 
-The Univerriw at Techmtogy. LoUphbOmugh (Untted Kinsddom). 
-The National Physical Laboratoly, Teddinglon (United Kingdom). 

M E T H O D  USED 
The sample is  cenilied with respect to the Cumulative diiiiibutioO by mas5 01 the Stoker diameters 01 the panicles 88 measured by 
sedimentation anelyrir in the gravity field (Pipette Method). Full details 810 given io the CBRificatlon Ropon (Appsodir 2). 

LEGAL NOTICE 
This dowment was prepared under the rponsonhip of the Commislon 01 the European Communities. Neither the Commlnion 01 
the European Communitisr, iU CO~UBCIOD nor any perron acting on their behaif: 
make m y  wananty or repr~smtation. axpress or Implied. with re$pe'ot to the afcuro~y. completeness. or usel~lness of the inlolmation 
contained in this dosumenL or that the use of any information. mstsfial. an~ata t~s .  method 01 ~ m c e l s  disclosed in  thb document 
may not Idtinge ptivataty awned tights: 
01 assume m y  liability With m s p m  Io  the use of, or lor damages moil ing bom the use 01 any information. malarial, apparatus, methods 
or proces dirclosed in  this documom. 

CERTIFICATION REPORT 
A Crrtilicetion Repen giving details 01 the cenilicatioo ptocsdutaa. of the msthodotagy and 01 the d m  has been published 
(EUR 8825. 1980) and 1s available %m the Community Bureau 01 Relerenee. 

RUB de la Loi 2W. 8-1049 Brussei5 -Telephone 73500c0/7358040 ex!. mi4- Teiegraphie address uCOMEUR BIUSS~~J-  - 
Telex : 21 877 COMEU B x 
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CERTIFIED REFERENCE MATERIAL 

Material : Quartz Powder - Nominal Size Range 3 - 20 pm 
Source : 

Lot: Bottle # 1440 

Commission of the European Communities: 
community Bureau of Reference - BCR - 

Estimated - Distribution Mean: 16.97 pn 
Standard Deviation: 7.42 pm 
Distribution Median: 10.3 um 

rt 0 rt hl ,.l 

m 
n 

+ m r: 
rl 2 rl n 
rh re: 

r( 

Stokes Diameters Mm) 

Undersize 

-- . -. . .. _- . . . .- 
30.80 5.0 

- -. 
16.00 

97.50 
.. ... 1 

F- 8 
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TABLE F-1 . Sample identification and PSD run conditions. 3 - 20 pm quartz powder 
standard, BCR-67, Set 1 and Set 2. 

Conditions Key: P = Pump Speed Setting; P6 = 14.4 mL/s 
S = Stirrer Speed Setting (1-7); S1 =Stirrer Speed 1; S3 =Stirrer Speed 3 
US = Ultrasonic ON Time (min.); DT = Delay Time (min) between end of 
ultrasonic treatment and PSD measurement. 

..... 

Sample 

. .- . 

I 
1 SET1 

I 

......... ............ l - . . ~  
Run Run I Cumulative Time (min) 

Conditions At Conditions 
... 

File Name 

.... .... 

.... ..... 

...... .......... 

... . . . .  .- .. 

........... .... 

. . .  .... .... 
12 

.... 

- A .-./ _-... t-. ^ '  , 15:04 I 
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HNF-88bzt Rev.0 
T o r  Wlndows(TM) Ver.1.2Oj Aug101fO1 07:58 HORIBA LA-910 

Laser Scetterine partlcle 512- distribution analyzer 
PARTICLE SIZE MEASUREMENT DATA 
I D #  : 010731-668 13:45 Matarlal : 3-20 um Quartz 
Filename : EC67668 sourcs : CEC/ECR 
Sample : 5CR 67 Lot Numbe : Bottle 1 4 4 8  I Jar 67-3 

Condltlon 
T%CHe-Nek 61 3% Dlst.Form: Std. SarnDllnn times : 100 

(LAMP): 72.0% R.R.lnder: 1.14-0.001 ( ) 

Agltatlon : 1 Clrcultn : 6  U.sonlc : OFF( 120) 

Format 
Dlst.base : Volume Scallna : Auto AXIS : LogX - LlnearY 

Data 
Medlan : 13.301 pm SP.Area : 5562cmYcm" S.D. : 6.898c.m 
Mode : 14.129um Moan : 14.520um 
C.V. : 47.50% 

Span : (D 10.0-0 90.0) I D50 = 1.260 

Dia. on %( 5.00/0) : 5 . 5 8 0 w m  % On Pia.( 0.100pm) : 0.0% 
DIs .  on %( 25.00/.) : 9.585c.m % on Dla.( 1.000pm) : 0.1 % 
Dia. on %( 50.0%) : 13.307vm -% on Dla.( 10.000crrn) : 27.6% 
Dla. on %( 75.0%) : 18.193pm % on Dla.( 100.OOOcrm) : 100.0% 
Dla. on %( 95.0%) : 27.663pm % on Dla.(1000.000pm) : 100.0% 

. -. __..- _- 

Particle size I pin 

Sizs(vrn> Fres(%~Und(o%> Size(w,m) Freq<D%)Und(o?) slza<crm> Fres(%)Und('/o> 

1019.5 0.00 100.00 26.1 1 5.09 93.62 0.669 0.00 0.10 
890.1 0.00 100.00 22.80 7.59 88.53 0.584 0.00 0.10 
777.1 0.00 100.00 19.90 8.98 80.94 0.510 0.00 0.10 
678.5 0.00 100.00 17.38 10.74 71.97 0.445 0.00 0.10 
582.4 0.00 100.00 15.17 11.58 61.23 0.389 0.00 0.10 
517.2 0.00 100.00 13.25 11.31 49.65 0.339 0.00 0.10 
451.6 0.00 700.00 11.56 30.14 38.34 0.296 0.00 0.10 
394.2 0.00 100.00 10.10 8.37 28.21 0.259 0.00 0.10 

0.00 0.10 344.2 0.00 100.00 8.816 6.37 19.83 0.226 
300.5 0.00 100.00 7.6-7 4.57 13.46 0.197 0.10 0.10 
262.4 0.00 100.00 6.720 3.14 8.89 0.172 0.00 0.00 

0.00 100.00 5.867 2.04 5.75 0.150 0.00 0.00 229.1 
200.0 0.00 100.00 5.122 1.31 3.71 0.131 0.00 0.00 
174.6 0.00 100.00 4.472 0.85 2.40 0.115 0.00 0.00 
152.5 0.00 100.00 3.905 0.56 1.55 0.100 0.00 0.00 
133.1 0.00 100.00 3.409 0.37 0.99 0.087 0.00 0.00 
1 16.2 0.00 100.00 2.976 0.25 0.62 0.076 0.00 0.00 
101.5 0.00 100.00 2.599 0.16 0.38 0.067 0.00 0.00 
8B.56 0.00 4 0 0 . 0 0  2.269 0.11 0.21 0.058 0.00 0.00 
77.34 0.00 4 0 0 . 0 0  1 .981 0.00 0.10 0.051 0.00 0.00 
67.52 0.00 100.00 1.72s 0.00 0.10 0.044 0.00 0.00 
58.95 0.00 100.00 1.510 0.00 0.10 0.039 0.00 0.00 
57.47 0.18 4 0 0 . 0 0  1.318 0.00 0.10 0.034 0.00 0.00 
44.94 0.40 99.82 1.151 0.00 0.10 0.02s 0.00 0.00 
39.23 0.84 99.43 I .OD5 0.00 0.10 0.02B 0.00 0.00 
34.25 q.72 98.59 . 0.877 0.00 0.10 0.022 0.00 0.00 
29.91 3.25 96.87 0.766 0.00 0.10 

.- . - . .- 

F - 10 



HNF-8862, Rev.0 
HORIBA A- D 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/01/01 
File Name: BC67668.DAT Sample Name: ECR 67 ID No: 01/07/31-668 
Dist. Form: STANDARD R.R. Index: 114-000 
Dist. Mode: VOLUME Laser: 61.323 0 Lamp: 72.036 I 
Circulation: 6 Agitation: 1 U.Sonic OFF (min) 
Material: 3-20 um Quartz source: CEC/BCR 
Lot No: Bottle 1448 / Jar 67-3 Test No: 

No. S I Z E ( m )  FREO.% O.SIZE% NO. SIZE(UI~O FREO.% U.SIZE% 
( 1) 0.196 0.10 0.10 ( 15) 14.136 5.00 55.00 
( 2) 3.417 0.90 1.00 ( 16) 14.967 5.00 60.00 
( 3) 4.406 1.30 2.30 ( 17) 15.946 5.00 65.00 
( 4) 5.592 2.70 5.00 ( 18) 16.973 5.00 70.00 
( 5) 6.956 5.00 10.00 ( 19) 18.231 5.00 75.00 

( 7) 8.107 0.80 15.80 ( 21) 21.145 4.20 84.20 
( 8 )  8.841 4.20 20.00 ( 22) 21.451 0.80 85.00 

( 10) 10.357 5.00 30.00 ( 24) 27.726 5.00 95.00 
( 11) 11.081 5.00 35.00 ( 25) 32.009 2.70 97.70 
( 12) 11.811 5.00 40.00 ( 26) 36.696 1.30 99.00 
( 13) 12.555 5.00 45.00 ( 27) 47.741 0.90 99.90 

( 6 )  7.967 5.00 15.00 ( 20) 19.638 5.00 80.00 

( 9) 9.606 5.00 25.00 ( 23) 23.754 5.00 90.00 

( 14) 13.304 5.00 50.00 

Median : 13.301 (pm) Mean: 14.520 (em) Mode: 14.176 (.urn) 
Std. Dev.: 6.898 (pm) Span: 0.712 
Coef. Var: 47.50% Spec. Area: 5562 (cm2/cm3) 

F - 11 
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H N F - ~ ~ ~ Z  , Rev. 0 
T o r  WlndOws<TM> Ver.l.20j Aug/01/'01 07:59 HORIBA LA-910 

L a s e r  scattering particle size dlstrlbutlon analyzer 
PARTICLE SIZE MEASUREMENT DATA 
ID# 
Filename : 8C67669 
S a r n m l e  : ECR 67 Lot Numb- : Bottle 1448 /Jar 67-3 

: 010731-669 13:49 Materlal : 3-20 um Quartz 
source : CEClECR 

Condltlon 
T%(He-Ne): 61.4% Dist.Forrn: Std. SamPllno times : I00 

(LAMP): 72.1% R.R.lnder: I .14-0.001 ( ) 

Aaltation : 3 ClrCultn : 6  u .son IC : OFF( 120) 

Format 

Data 

DIst.base : Volume Scallng : Auto AXIS : LogX - LlnearY 

Median : 13.293pm SP.Area : 5587cmVcm' S.D.  : 6.899wm 
Mode ; 14.128pm Mean : 14.513pm 
C.V. : 47.53% 

Span : (D 10.0-0 90.0) / D50 I 1.261 

Dla. on "/o( 5.00/0) : 5.574pm % on Dla.( 0.100vm) : 0.0% 
Dla. 00 %e( 25.Oo/b) f 9.579prn on Dla.( 1.000wm) : 0.1 
 la. on %( 50.0*%.) : 13.293pm on D 1 a . C  10.000prn) : 27.7% 
Die. on %( 75.0%) : 18.184pm % on Dia.( 100.000~m) : 100.0% 
Dia. on %( 95.0%) : 27.658pm V o  on Dla.( 1000.000pm) : 100.0% 

Particle size / prn 

Srze(clrn) Freq(w)Und(%> 

1019.5 0.00 100.00 
890. I 0.00 100.00 
777.1 0.00 100.00 
678.5 0.00 100.00 
592.4 0.00 100.00 
517.2 0.00 100.00 
451.6 0.00 100.00 
394.2 0.00 100.00 
344.2 0.00 100.00 
300.5 0.00 100.00 
262.4 0.00 100.00 
229. i 0.00 100.00 
200.0 0.00 100.00 
174.6 0.00 100.00 
152.5 0.00 100.00 
733.1 0.00 100.00 
116.2 0.00 100.00 
101.5 0.00 100.00 
88.58 0.00 100.00 
77.34 0.00 100.00 
67.52 0.00 100.00 
58.95 0.00 100.00 
51.47 0.18 -roo.oo 
44.94 0.40 99.82 
39.23 0 84 99.43 
34.25 1.72 98.59 
29.91 3.25 96.87 

size(pm) Freq(%)Undc%) 
_ .___ .  
26.1 1 5.08 99.62 
22.80 7.58 88.55 
1 9.90 8.97 80.97 
17.38 10.73 72.00 
15.17 11.57 61.27 
13.25 11.31 49.70 
11.56 10.14 38.39 
10.10 8.38 28.25 
8.816 6.38 19.87 
7.697 4.57 15.49 
6.720 3.15 6.92 
5.867 2.05 5.77 
5.122 1.32 3.73 

3.905 0.56 1.56 
3.409 0.37 1 - 0 0  
2.976 0.25 0.63 
2.599 0.16 0.38 
2.269 0.11 0.22 
1.981 0.00 0.13 
1.729 0.00 0.11 
1.510 0.00 0.11 
1.31 8 0.00 0.11 
1.15? 0.00 0.71 
1.005 0.00 0.11 
0.877 0.00 0.11 
0.766 0.00 0.11 
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4.472 0.85 2.41 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.1 15 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 
0.022 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.1 1 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.1 1 
0.1 1 
0.1 I 
0.1 1 
0.1 1 
0.1 I 
0.1 1 
0.1 1 
0.1 1 
0.1 1 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

. . . . ... .... 



HNF- 8841 L, Rev. 0 

KORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/01/01 
Pile Name: BC67669.DAT Sample Name: BCR 67 ID No: 01/07/31-669 
Dist. Form: STANDARD R.R. Index: 114-000 
Dist. Mode: VOLUME Laser: 61.359 % Lamp: 72.053 pr 
Circulation: 6 Agitation: 3 U.Sonic OFF bin) 
Material: 3-20 um Quartz Source: CBCIBCR 
L o t  No: Bottle 1448 / Jar 67-3 Test No: 

No. SIZS(Um) FREQ.% U.SIZE% NO. SIzEtum) FREO.% U.SIZE% 
0.195 0.10 0.10 ( 15) 14.128 5.00 55.00 
3.409 
4.399 
5.586 
6.951 
7.961 
8.102 
8.835 
9.600 
10.350 
11.074 
11.804 
12.547 
13.296 

0.90 
1.30 
2.70 
5.00 
5.00 . 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 

10 .00  
15.00 
15 .80  
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

(.16) 14.960 
( 17) 15.938 
( 18) 16.966 

( 20) 19.631 
( 21) 21.137 
( 22) 21.443 
( 23) 23.746 
( 24) 27.720 
( 25) 32.008 
( 26) 36.700 
( 27) 47.751 

( 19) 18.222 

5.00 
5.00 
5.00 
5.00 
5.00 
4.20 
0.80 
5.00 
5.00 
2.70 
1.30 
0.90 

Median : 13.293 (pm) Mean: 14.513 (Fm) Mode: 14.176 (pm) 
Std. Dev.: 6.899 (pm) Span: 0.713 
Coef. Var: 47.53% Spec. Area: 5587 (cm2/cm3) 

60.00 
65.00 
70.00 
75.00 
80.00 
84.20 
85.00 
90.00 
95.00 
97.70 
99.00 
99.90 

F - 13 
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HNF-88b2, Rev.0 
for Wlndows(TM) VEP.1.2OJ A~g/011.01 08:05 HORIBA LA-91 0 

Laser scattering partide size distrlbution analyzer 
PARTICLE SIZE MEASUREMENT DATA 
ID# 
Filename j 6C67670 
Sampb . BCR 67 Lot Numbe : 6ottle 1448 I Jar 67-3 

COndltlon 

: 010731-670 13:54 MatErlaI : 3-20 urn Quartz 
source : CECIECR 

DlsLForrn: Std. Sarnmllna times : 100 
) 

T%(He-Ne): 6'1 .4% 

Agitation : 1 Clroultn : 6  Usonlc : ON( 120) 
(LAMP): 71.9% R.R.Index 1.14-0.001 ( 

Format 

Data 

Dist.baQe : Volume Scaling : Auto Axis : LOQX - LinearY 

: 6.9441~- Median : 13.293~1m 'SP.Area : 5919cmVcm' S.D. 
Mod8 : 14.1291~m Mean : 14.5171~m 
C.V. : 47.83% 

Span : (D 10.0-D 90.0) ID50 = 1.267 

Dia. o n  %( 5.0%) : 5.525wrn % on Dia.( o.IOOIJm> : 0.0% 
Dla. o n  %( 25.0%) ! 9.5651~- % on D1a.c I .000vrn) : 0.2% 
Dla. on %( 5O.OD/s) : 13.293-m % on Dla.( lo.oOO~m) : 27.7% 
Dla. on  %( 75.0%) : 18.2061~m -/e on Dla.( 100.000~rn) : 100.0% 
Dia. on %( 95.0%) : 27.742pm % on Dla.( 1000.000~m) : 100.0°/6 

... . 
~ .____ ..... .. 

S i r e ( w m )  Freq(%)Und(o/> 

1019.5 0.00 100.00 
890.1 0.00 100.00 
777.1 0.00 100.00 
678.5 0.00 100.00 
592.4 0.00 100.00 
517.2 0.00 100.00 
451.6 0.00 100.00 
394.2 0.00 100.00 
344.2 0.00 100.00 
300.5 0.00 100.00 
262.4 0.00 100.00 
229.1 0.00 100.00 
200.0 0.00 100.00 
174.6 0.00 100.00 
152.5 0.00 100.00 
133.1 0.00 100.00 
116.2 0.00 100.00 
101.5 0.00 100.00 
88.58 0.00 100.00 
77.34 0.00 100.00 
67.52 0.00 100.00 
58.95 0.00 100.00 
51.47 0.18 100.00 
44.94 0.41 99.82 
39.23 0.86 99.41 
34.25 1.74 98.55 
29.91 3.26 96.81 

.. 
Slre(IJm> Freq(%)Und(%) 

26.1 1 5.09 93.54 
22.80 7.57 88.45 

17.38 10.70 71.93 
15.17 11.53 61.23 
13.25 11.26 49.70 
11.56 10.10 38.44 
10.10 8.35 28.34 
8.816 6.37 19.98 
7.697 4.57 13.61 
6.720 3.14 9.05 
5.867 2.05 5.91 
5.122 1.32 3.86 
4.472 0.86 2.54 
3.905 0.56 1.68 
3.409 0.37 1.13 
2.976 0.25 0.75 
2.599 0.16 0.51 
2.269 0.11 0.34 
1 .981 0.00 0.23 
1.729 0.00 0.23 
1.510 0.00 0.23 
1.318 0.00 0.23 
1.151 0.00 0.23 
I .005 0.00 0.23 
0.877 0.00 0.23 
0.766 0.00 0.23 

-. ___ _. ~ 

19.90 8.95 80.88 

size(IJm) Freq(%)Und(ob) 
.- .. - 

0.00 0.23 0.669 
0.584 0.00 0.23 

0.00 0.23 0.510 
0.00 0.23 0.445 

0.389 0.00 0.23 
0.339 0.00 0.23 
0.296 0.00 0.23 
0.259 0.00 0.23 

0.11 0.23 0.226 
0.197 0.12 0.12 
0.172 0.00 0.00 
0.150 0.00 0.00 
0.131 0.00 0.00 
0.115 0.00 0.00 
0.100 0.00 0.00 
0.087 0.00 0.00 
0.076 0.00 0.00 
0.067 0.00 0.00 
0.058 0.00 0.00 

0.00 0.00 0.051 
0.00 0.00 0.044 

0.039 0.00 0.00 
0.00 0.00 0.034 

0.029 0.00 0.00 
0.026 0.00 0.00 
0.022 0.00 0.00 
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mF-.8$Q, Rev.0 
HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TAELB Custom - C 08/01/01 
File Name: BC67770.DAT Sample Name: BCR 67 ID NO: 01/07/31-670 
Dist. Form: STANDARD R.R. Index: 114-000 
Dist. Mode: VOLUME Laser: 61.393 % Lamp: 71.939 % 
Circulation: 6 Agitation: 1 U.Sonic ** (min) 
Material: 3-20 urn Quartz Source: CECfBCR 
Lot No: Bottle 1448 f Jar 67-3 Test No: 

No. SIZE(lun) FREQ.% U.SIZE% NO. SIZE(um) FREO.% U.SIZE% 
( 1) 0.193 0 .10  0.10 ( 15) 14 .131  5.00 55.00  
( 2 )  3.263 0 .90  1 .00  ( 16) 14 .966  5 . 0 0  6 0 . 0 0  
( 3)  4 .313  1 . 3 0  2 .30  ( 1 7 )  15 .949  5.00 65 .00  
( 4 )  5 .538  2 .70  5.00 ( 18) 16 .980  5 .00  70.00 
( 5 )  6 .923  5 . 0 0  10.00 ( 19)  18.244 5 .00  75 .00  
( 6 )  7 .940  5 . 0 0  15 .00  ( 20)  19.655 5.00 80 .00  
( 7 )  8 . 0 8 1  0 . 8 0  15 .80  ( 21) 21.172 4 . 2 0  84.20 

( 9)  9 .585  5 .00  25.00 ( 23)  23 .805  5.00 90.00  
( 8 )  8 . 8 1 8  4 . 2 0  2 0 . 0 0  ( 22)  21.478 0 . 8 0  85 .00  

( 1 0 )  1 0 . 3 3 9  5 .00  3 0 . 0 0  ( 24)  27.805 5.00 95.00 
( 11) 1 1 . 0 6 5  5 . 0 0  35 .00  ( 25)  32 .138  2 .70  9 7 . 7 0  
( 1 2 )  11 .798  5 .00  40.00 ( 2 6 )  36 .883  1 . 3 0  99.00 
( 13) 1 2 . 5 4 5  5 . 0 0  45 .00  ( 27)  47.914 0 .90  99.90 
( 1 4 )  13 .296  5 .00  50 .00  

Median : 13 .293  (pm) Mean: 14.517 (pm) Mode: 14 .176  (pm) 
Std. Dev.: 6.944 (pm) Span: 0.717 
C o e f .  Var: 47.835; Spec. Area: 5919 (crn2/cm3) 



?or Wlndows(TM) Vsr.1.201 Au~/OlP01 08:06 HORIBA LA-91 0 
~aswr scattering p ~ ~ t l d e  size dlstrlbution analyzer ~. 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010731-671 13:57 Material . 3-20 Um Quartz 

Sample : BCR 67 Lot Numbw : Bottle 1448 I Jar 67-3 
Filename : 8C67671 source I CECIBCR 

Conditlon 
T%(He-Ne): 61.4% Dlet.Form: Std. SamDllnp tlmes : 100 

(LAMP): 72.0% R.R.lndwr: 1.14-0.001 ( > 
Agltatlon : 3 Clrcultn :e U.sonic : - 120) 

Format OFF LA5C&q 
Dlst.base : Volume Scaling : Auto Axis : LogX - LlnearY e/v/oj 

Data 
Msdlan : 13.317um SP.Area : 5902cms/cms S.D. : 6.965pm 
Mods : 14.131~lm MeQn : 14.547wrn 
C.V. : 47.88% 

Span : (D 10.0-D 90.0) 1 D50 = 1.267 

Dis. on %C 5.0%) : 5.540um 0% on Dia.< O.1OOpm) : 0.0% 
Dla. on %( 25.0%) : 9.585um % on ala.( 1.000um) : 0.2% 
Oh. on %( 50.0%) : 13.317um -/e o n  Dla.( 10.000um) : 27.6% 
bla. on -A< 75.0%) : 18.238urn o n  D1a.C 100.000um) : 100.0% 
O b .  on %( 95.0%) : 27.810um % o n  Dia.(1000.000~rn) : 100.0% 

. -. .. 

i /-- 

1019.5 
890.1 
777.1 

592.4 
517.2 
451.6 
994.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51 -47 
44.94 
39.23 
34.25 
29.91 

678.5 

FreQ(%)und(%) - .- 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100-00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 700.00 
0.00 100.00 
0.19 100.00 
0.43 99.81 
0.88 99.39 
1.75 98.51 
3.28 96.75 

Particle size / prn 

Slzecwm) FreQ(%)Und(%) 

26.1 1 5.11 93.48 
22-80 7.59 88.37 

17.38 10.72 71.80 
16.17 11.54 61.09 
1 3.25 11.26 49.54 
11.56 10.09 38.28 
10.10 8.33 28.19 
8.816 6.34 19.86 
7.697 4.54 13.52 
6.720 3.12 8.98 
5.867 2.03 5.86 
6.122 1.31 3.83 
4.472 0.85 2.52 
3.905 0.55 7.67 
3.409 0.37 1.12 
2.976 0.25 0.75 
2.599 0.16 0.50 
2.269 0.11 0.34 
1.981 0.00 0.23 
1.729 0.00 0.23 
1.510 0.00 0.23 
1.318 0.00 0.23 
1.751 0.00 0.23 
1.005 0.00 0.23 
0.877 0.00 0.23 
0.766 0.00 0.23 

- -- - - 
7 9 . 9 0  8.98 80.78 

F - 16 

Slre<pm) Fres("i'o)Vna(%) 
_.  

0.00 0.23 0.669 
0.584 0.00 0.23 
0.510 0.00 0.23 
0.445 0.00 0.23 
0.389 0.00 0.23 
0.339 0.00 0.23 
0.296 0.00 0.23 

0.00 0.23 0.259 
0 226 0.11 0.23 
0.197 0.12 0.12 
0.172 0.00 0.00 
0.150 0.00 0.00 
0.131 0.00 0.00 
0.1 15 0.00 000 
0.100 0.00 0.00 
0.087 0.00 0.00 
0.076 0.00 0.00 
0.067 0.00 0.00 
0.058 0.00 0.00 
0.051 0.00 0.00 
0.044 0.00 0.00 
0.039 0.00 0.00 
0.034 0.00 0.00 
0.029 0.00 0.00 
0 026 0.00 0.00 
0.022 0.00 0.00 

. . .. . . . __ -...I__. 



~~~-8862, Rev.0 
HORIBA LA-910 

File Name: BC67671.DAT Sample Name: BCR 67 ID No: 01fQ7f31-671 
Dist. Form: STANDARD R.R. Index: 114-000 
Dist. Mode: VOLUME Laser: 61.428 % Lamp: 72 .027  0 
Circulation: 6 Agitation: 3 
Material: 3-20 urn Quartz Source: CEC/BCR 
Lot NO: Bottle 1448 / Jar 67-3 Test No: 

PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - c osfo1lo1 

u.sonic OFF (min) $5' 
8/40' 

No. SIZE(urn) FREO.% U.SIZE% No. SIZE(Um) FREQ.% U.SIZE% 
[ 1) 0.193 0.10 0.10 ( 15) 14.156 5.00 55.00 

3.272 
4.325 
5.552 
6.939 
7.957 
8.098 
8.837 
9.606 

10.360 
11.087 
11.821 
12.568 
13.322 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

14.990 
15.977 
17.006 
i a  .277 
19.684 
21.207 
21.512 
23.854 
27.874 
32.254 
37.063 
48.082 

5.00 
5.00 
5.00 
5.00 
5.00 
4 . 2 0  
0.80 
5.00 
5.00 
2.70 
1.30 
0.90 

Median : 13.317 (pm) Mean: 14.547 (pm) Mode: 14.176 (pm) 
Std .  Dev.: 6.965 (pmm) Span: 0.719 
Coef. Var: 47.88% Spec. Area: 5902 (cm2/cm3) 

60.00 
65.00 
i o .  oo 
75.00 
80.00  
84.20 
85.00 
90.00 
95.00 
97.70 
99.00 
99.90 



HNF- 8 862 Rev. 0 
for wlnaows(TM) Ver.1.20J Aug1011.01 08:08 HORIBA LA-910 

Laser seatterlng particle size distribution mnalyzer 
PARTICLE SIZE MEASUREMENT DATA 
ID# : 010731-673 14:53 Material : 3-20 urn Q u a e  
Filename : t3C67673 Source : CEClaCR 
Sample : BCR 67 Lot NumPa : Bottle 1448 I Jar 67-4 

Condltion 
T%(He-Ne): 64.2% DIst.FOrm: std. SamolInFl tlmes : I00  

Agitation : I Clrcultn : 6  Usonic : OFF( 120) 

(UMP): 74.1% R.R.lnder: 1.14-0.001 ( ) 

Format 

Dats. 

D1at.base f Volume Scaling : Auto Axis f LogX - LlnearY 

Median : 13.410ym SP.Area : 5492cm=/cm' S.D. : 6.817wm 
Mode : 14.137ym Mean : 14.602wm 
C.V. : 46.68% 

Span : (0 10.0-0 90.0) ID50 = 1.240 

DIQ. on %( 5.0%) : 5.746ym 07'' on Dia.( 0.100wm) : 0.0% 
Die. on Ye( 25.0%) : 9.714ym % on ala.( I.OOOwrn) : 0.1% 
DiB. on %( 50.0°/o) : 13.410~lm O ?  on Die.( 10.000ym) : 26.8% 
Dla. on %( 75.0%) : 18.273ym %e on ala.( 1 o o . O O O ~ m )  : 100.0% 
Dle. O n  %( 95.0-A) : 27.575ym % On Dla.~l000.000~rn~ : 100.0% 

.- 8 
P 
m ?cI 

c 3 
5 3 - 
!E 
t3 

.O 

Particle size / pm 

-. 
1019.5 
890. I 
777.1 
678.5 
592.4 
517.2 
451 .6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
7 n q  5 . -  
88.58 
77.34 
67.52 
58.95 
5 ,  ~ 4 7  

~ .. .~ 
44.94 
39.23 
34.25 
29.91 

0.80 99.47 
1.71 98.67 
3.28 96.96 

.~ ~~ 

26.1 1 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 . 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 
0.877 
0.766 

5.17 
7.76 
9.14 

10.93 
11.75 
1 1   dl . .... 
10.16 
6.32 
6.27 
4.45 .~ ~- 
3.03 
1.95 
1.24 
0.79 
0.51 
0.34 
0.22 
O . * d  . 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 -~ 
0.00 
0.00 

.- 
93.68 
88.57 
80.76 
71.62 
60.69 

37.53 
27.37 
19.05 
12.78 
8.33 
5.30 
3.35 
2.1 1 
1.32 
0.81 
0.47 
0.25 
0.1 1 
0.1 I 
0.11 
0.1 1 
0.11 
0.1 1 
0.1 1 
0.1 1 
0.1 I 

48.94 

0.669 
0.584 
0.510 
n dd5 -. . .- 
0.389 
0.339 
0.296 
0.259 
0.226 
0.l97 -. .. . 
0.172 
0.150 
0.131 
0.11s 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 
0.022 

.- 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.l 1 ~~~. . 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.1 1 
0.1 I 
0.11 
r x l  I -. . . 
0.1 1 
0.1 I 
0.1 1 
0.1-1 
0.1 1 
0.1 1 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev.0 
HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/01/01 
File Name: BC67673.DAT Sample Name: BCR 67 
Diet. Form: STANDARD R.R. Index: 114-000 
D i s t .  Mode: VOLUME Laser: 64.210 % Lamp: 74.137 % 
Circulation: 6 Agitation: 1 U.Sonic OFF (min) 
Material: 3-20 um Quartz Source: CEC/BCR 
Lot NO: Botele 1448 / Jar 67-4 Test No: 

I D  No: 01/07/31-673 

No. SIZE(um) FREO.% U.SIZE% NO. SLZE(Um) FREO.% U.SIZE% 
0 .195  0.10 0 .10  ( 15) 14 .240  5 .00  5 5 . 0 0  
3.596 
4 . 5 7 1  
5 .753  
7 .087  
8 .093  
8.236 
8 .962  
9.732 

10 .477  
11 .200  
11 .929  
1 2 . 6 6 6  
13 .420  

0.90 
1 . 3 0  
2 .70  
5 .00  
5 .00  
0.80 
4 . 2 0  
5 .00  
5 .00  
5 . 0 0  
5 .00  
5 .00  
5 .00  

1 . 0 0  
2.30 
5 . 0 0  

1 0 . 0 0  
15.00 
15.80 
20.00 
25 .00  
30,OO 
35.00  
40.00 
45.00 
50 .00  

15 .059  
16 .042  
17 .051  
18 .313  
1 9 . 6 9 5  
21.188 
21.486 
23 .750  
27 .636  
31.784 
36 .295  
47.310 

5 . 0 0  60 .00  
5 .00  65.00 
5 . 0 0  70.00 
5 . 0 0  75 .00  
5 . 0 0  80.00 
4 . 2 0  84.20 
0.80  85 .00  
5.00 90.00 
5 . 0 0  95.00 
2 .70  97 .70  
1 .30  99 .00  
0 .90  99.90 

Median : 13 .410  (pm) Mean: 14 .602  (pm) Mode: 1 4 . 1 7 6  (pm) 
Std. Dev.: 6.817 (pm) Span: 0.694 
Coef. V a r :  46.68% Spec. Area: 5492 (crn2/cm3) 

F - 19 
__ , . . . . . ... . . . . ... 



"F-8862, Rev.0 
Tor Windowr(TM) Ver.1.201 AUWO1PO1 0 8 : O S  HORlBA LA-91 0 

Laser Scattering partlcle slre dletributlon analyxer 
PARTICLE SIZE MEASUREMENT DATA 
ID# : 010731-674 14~56 Material : 3-20 um Quartz 
Filename : EC67674 source : CEClaCR 
SamPle : BCR 67 Lot Numbe : Eottle 1448 I Jar 67-4 

Condition 
T%(He-Ne): 64.2% Dist.Form: Std. Samrnllnu tlrnes : 100 

Agltatlon : 3 Clrcultn : 6  U.aonlc : OFF( 120) 
(LAMP): 74.1% R.R.lnder: 1.14-0.001 ( ) 

Format 
D1st.Dsse : Volume Scaling : Auto AXIS ! LogX - LlnearY 

Dsta 
MEdIan ! 13.457wm 5P.A-a : 5487cm'ICm" S.D. : 6.887pm 
M o d e  : 14.141wm M e a n  : 14.672-m 
C.V. : 46.94% 

Span : (D 10.0-D 90.0) I D50 = 1.249 

0 1 8 .  on %( 5.0%) : 5.745pm YO on D1a.C O.1OOwm) : 0.0% 
Die. on %( 25.0%) : 9.733pm % on Dia.( 1 .000wrn)  : 0.1% 
Dla. on %( 50.046) : 13.457-rn o/o on ole.( 10.0OOprn) : 26.696 
PI-. on %( 75.0%) : 18.376wm -10 on D1a.C 1 0 0 . 0 0 0 w m )  : 100.0% 
Dla. on %( 95.0%) : Z7.80lpm % on Dla.( 1000.000pm) : 100.0% 

.. .~ - . ~  

slzs(vm) 
. . . . -. . 
1019.5 
890.1 
777.1 

592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229. 1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 

51.47 
44.94 
39.23 
34.25 
29.91 

678.5 

58.95 

Freq<%)Und(%) __ 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.17 700.00 
0.40 99.83 

1.78 98.59 
3.36 96.81 

0.85 99.43 

Particle sizc I pm 

Slre(vm) FraQ(%)Und(%) 

26.1 1 
22.80 
19.90 
17.38 
15.17 
13.25 
1 1.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.408 
2.976 
2.599 
2.269 
'I ,981 
1.729 
1.510 
1.318 
1.151 
1 .005 

0.766 
0.877 

5.25 
7.81 
'9.16 
10.90 
11.68 
11.33 
10.08 
8.26 
6.23 
4.43 
3.02 
1 .94 
1.24 
0.79 
0.51 
0.34 
0.22 
0.14 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

F - .Lo 

93.45 
88.20 
80.39 
71.23 
60.92 
48.64 
37.31 
27.23 
18.98 
12.74 

5.30 
3.36 
2.12 
1.33 
0.81 
0.48 
0.25 
0.i 1 
0 . 4  1 
0.11 
0.1 1 
0.1 1 
0.1 1 
0.11 
0.11 
0.1 1 

8.32 

Slre(clrn) Freq<o%)Und(o%) 

0.669 0.00 0.11 
0.584 0.00 0.11 
0.510 0.00 0.11 
0.445 0.00 0.11 
0.389 0.00 0.11 
0.339 0.00 0.11 
0.296 0.00 0.11 
0.258 0.00 0.11 
0.226 0.00 0.11 
0.197 0.11 0.11 
0.172 0.00 0.00 
0.150 0.00 0.00 
0.131 0.00 0.00 
0.115 0.00 0.00 
0.100 0.00 0.00 
0.087 0.00 0.00 
0.076 0.00 0.00 
0.067 0.00 0.00 
0.058 0.00 0.00 
0.051 0.00 0.00 
0.044 0.00 0.00 
0.039 0.00 0.00 
0.034 0.00 0.00 
0.029 0.00 0.00 
0.026 0.00 0.00 
0.022 0.00 0.00 

- - ._ - - - 

-. . .. .~ -... .̂.. 



HNF--88bZiRev.0 
HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C oa/ol/ol 
File Name: BC67674.DAT Sample Name: BCR 67 ID NO: 01/07/31-674 
Dist. F o m :  STANDARD R.R. Index: 114-000 
Dist. Mode: VOLUME Laser: 64.206 % Lamp: 74.148 % 
Circulation: 6 Agitation: 3 U.Sonic OFF (min)  
Material: 3-20 um Quartz Source: CEC/BCR 
Lot No: Bottle 1448 / Jar 67-4 Test No: 

No. S I Z E ( u m )  FREO.% U.SIZE% No. SIZE(um) FREO.% U.SIZE% 
( 1) 0.195 0.10 0.10 ( 15) 14.294 5.00 55.00 
( 2) 3.590 0.90 1.00 ( 16) 15.118 5.00 60.00 
( 3) 4.567 1.30 2.30 ( 17) 16.118 5.00 65.00 
( 4) 5.752 2.70 5.00 ( 18) 17.129 5.00 70.00 
( 5 )  7.091 5.00 10.00 ( 19) 18.418 5.00 75.00 

( 7) 8.246 0.80 15.80 ( 21) 21.315 4.20 84.20 
( 6) 8.102 5.00 15.00 ( 20) 19.796 5.00 80.00 

( 8 )  8.975 4.20 20.00 ( 22) 21.612 0.80 85.00 
( 9) 9.750 5.00 25.00 ( 23) 23.935 5.00 90.00 
( 10) 10.500 5.00 30.00 ( 24) 27.865 5.00 95.00 
( 11) 11.228 5.00 35.00 ( 25) 32.087 2.70 97.70 
( 12) 11.964 5.00 40.00 ( 26) 36.688 1.30 99.00 
( 13) 12.706 5.00 45.00 ( 27) 47.649 0.90 99.90 
( 14) 13.470 5.00 50.00 

Median : 13.457 (Fm) Mean: 14.672 (pm) Mode: 14.176 (pm) 
Std. Dev.: 6.887 (pm) Span: 0.700 
Coef. V a r :  46.94% Spec. Area: 5487 (cm2/cm3) 



HNF-8862, Rev.0 
for Wlndows(TM) Ver.1.20J Aug101/'01 08:l 1 HORlBA LA-910 

~ a a e r  scatterin0 oartide size dlstribution analyzer - .  ~~ 

PARTICLE SIZE MEASUREMENT DATA 
I Dkt . 010731-675 15:Ol Materlai : 3-20 um Quartz 
Flianame I EC67675 source : CEClECR 
Sample : ECR 67 Lot Numbe : 60ttie 1448 I Jar 67-4 

condition 
T%(He-Nel: 64.3% Dlst.Form: Std. Sampilna times : 100 

(LAMP): 74.1% R.R.inder: 1.14-0.001 ( ) 

Agitation : 1 Circuitn :6 Usonic : ON( 120) 

Format 
Dlst.base : Volume Scaling : Auto Axis : LogX - LinearY 

Medlan : 13.452pm SP.Area : 5833crnV~m= S.D. : 6.932pm 
Mode : 1 4 . 1 4 2 ~ ~  Mean : 1 4 . 6 7 0 ~ ~  
C.V. : 47.25% 

Span : (D 10.0-0 90.0) / D50 = 1.256 

Die. on %( 5.0%) : 5.686pm % on D1a.C 0.100pm) : 0.0% 
Dia. on %( 25.0%) : 9.71 1 pm -A on Dia.( 1.OOOPm) : 0.2% 
Dla. on %( 50.0%) : 13.452pm % on Dla.( 1O.OOOPm) : 26.8% 
Dla. on -A( 75.0%) : 18.396um % on Dta.( 100.000um) : 100.0% 
Dla. on %( 95.0%) : 27.881um 5'0 on Dla.( 1000.000~m) : 100.0% 

Data 

.. .- .. . .. . . . .- 

I 7 

S l r e ( ~ m )  

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229. 1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

Freq(Ob)Und(%) 
.- 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.18 100.00 
0.41 99.82 
0.87 99.42 
1.80 98.55 
3.39 96.75 

Particle size I pm 

Size<Pm) Freq(%)Und(%) 

26.11 5.26 93.36 
22.80 7.80 88.10 
19.90 9.14 80.30 
17.36 10.86 71.17 
15.17 11.63 60.31 
13.25 11.28 48.68 
11.56 10.04 37.41 
10.10 8.24 27.37 
8.816 6.23 19.13 
7.697 4.43 12.90 
6.720 3.02 8.47 
5.867 1.95 5.45 
5.122 1.24 3.50 

3.905 0.52 1.46 
3.409 0.34 0.94 
2.976 0.22 0.60 
2.599 0.15 0.38 
2.269 0.00 0.23 
1.981 0.00 0.23 
1.729 0.00 0.23 
1.510 0.00 0.23 
1.318 0.00 0.23 
1.151 0.00 0.23 
1.005 0.00 0.23 
0.877 0.00 0.23 
0.766 0.00 0.23 

4.472 0.80 2.26 

F -  22. 

Size(pm) Freq(%)Und(%) 
___. ____.. ._ 

0.669 0.00 0.23 
0.564 0.00 0.23 
0.510 0.00 0.23 
0.445 0.00 0.23 
0.389 0.00 0.23 
0.339 0.00 0.23 
0.296 0.00 0.23 
0.259 0.00 0.23 
0.226 0.11 0.23 
0.197 0.12 0.12 
0.172 0.00 0.00 
0.150 0.00 0.00 
0.131 0.00 0.00 
0.115 0.00 0.00 
0.100 0.00 0.00 
0.087 0.00 0.00 
0.076 0.00 0.00 
0.067 0.00 0.00 
0-058 0.00 0.00 
0.051 0.00 0.00 
0.044 0.00 0.00 
0.039 0.00 0.00 
0.034 0.00 0.00 
0.029 0.00 0.00 
0.026 0.00 0.00 
0.022 0.00 0.00 

. . .. .. . 
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AORIBA LA-910 
PARTICLE SIZE DISTRIBWION DATA TABLE custom - c 08/01/01 
File Name: BC67675.DAT Sample Name: BCR 67 ID No: 01/07/31-675 
Dist. Form: STANDARD R.R. Index: 114-000 
Diat. Mode: VOLUME Laser: 64.300 Z Lamp: 74.105 b 
Circulation: 6 Agitation: 1 U.Sonic ** ( m i d  
Material: 3-20 Um Quartz Source: CECjBCR 
Lot No: Bottle 1448 / Jar 67-4 Test No: 

No. SIZE(um) FREO.% U.SIZE% No. SIZE ( u  m ) FRE 0 . % U .SIZE% 
0.193 
3.465 
4.495 
5.695 
7.057 
8.074 
8.218 
8.951 
9.729 
10.482 
11.213 
11.952 
12.697 
13.465 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

( 15) 14.293 
( 16) 15.121 
( 17) 16.125 
( 18) 17.140 
( 19) 18.437 
( 20) 19.820 
( 21) 21.349 
( 22) 21.646 
( 23) 23.992 
( 24) 27.945 
( 25) 32.199 
( 26) 36.837 
( 27) 47.778 

5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
4.20 
0.80 
5.00 
5.00 
2.70 
1.30 
0.90 

: 13.452 (pm) Mean: 14.670 (pm) Mode: 14.176 (pm) 
Std. Dev.: 6.932 (pm) Span: 0.705 
Coef. V a r :  47.25% Spec. Area: 5833 (cm2/cm3) 

F - .23 
. . . ~ .- . . .- 

55.00 
60.00 
65.00 
70.00 
75.00 
80.00 
84.20 
85.00 
90.00 
95.00 
97.70 
9.9.00 
99.90 

.. , . .. .. . . 



for Windows(TM) Var.l.20J Aug/011'01 08:12 HORIBA LA-910 
~ a s e r  Scattering particle size dlstrlbution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# 
Flloname : BC67676 
Sample : BCR 67 Lot Numbe : Bottle 1448 I Jar 67-4 

: 010731-676 15:04 Material : 3-20 urn Quartz 
Source : CEC/ECR 

CondltiOn 
T%dHe-Ne): 64.4% D1st.Forrn: Std. SamDllna tlrnes : 100 

(LAMP): 74.1% R.R.1nder: 1.14-0.001 ( > 
Agltatlon : 3 ctrcultn : 6  U.50nic : em( 120) 

OFF J h  C<JLdJ( 
ai.t/o; Format 

Dist.base : volume Scallng : Auto AXIS : LogX - LlnearY 

Data 
: 6.942wm Median : 13.473wm SP.Area : 5813crnVcrn' S.D. 

Mode : 14.144vm Mean : 14.691prn 
C.V. : 47.25% 

Span : (D 10.0-D 90.0) / D50 = 1.257 

D I ~ .  o m  o/-< 5.0%) : 5.692clm -/e an ~ i a . (  o.1oowrn) : 0 . 0 0 ~  ' 
Dla. on %( 25.OoA) : 9.726wrn -/- On Die.( 1.000wm> : 0.2% 
D ~ B .  on 50.0%) : 13.473wrn % o n  Dla.( 10.000pm) 28.7% 
Dla. on %( 75.0%) : 18.426wm O A  on Dia.( 100.000~m) : 100.0% 
D I ~ .  on yo( 95.0%) : 2i.919wrn % on Dla.( 1000.0oowm) : 100.0% 

,. . . .. .. . -....I._ ~ . .  

f 

S l r e ( w m )  Fraq(oA)Und(5!!) 

1019.5 0.00 100.00 
890.1 0.00 100.00 
777.1 0.00 100.00 
678.S 0.00 100.00 
592.4 0.00 100.00 
517.2 0.00 100.00 
451.6 0.00 100.00 
394.2 0.00 100.00 
344.2 0.00 100.00 
300.5 0.00 100.00 
262.4 0.00 100.00 
229.1 0.00 100.00 
200.0 0.00 100.00 
174.6 0.00 100.00 
152.5 0.00 100.00 
133.1 0.00 100.00 
116.2 0.00 100.00 
101.5 0.00 100.00 
88.58 0.00 100.00 
77.34 0.00 100.00 
67.52 0.00 100.00 
58.95 0.00 100.00 
51.47 0.18 100.00 
44.94 0.41 99.82 
39.23 0.87 99.41 

29.91 3.41 96.73 

. .- - .. . 

34.25 1.81 98.54 

26.1 1 
22.80 
19.90 
17.38 
15.17 
13.25 
11 -56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1 .sa1 
1.729 
1.510 
1.318 
1.151 
1.005 
0.877 
0.766 

5.29 
7.83 
9.16 

11.63 
1 1.26 
10.02 
8.21 
6.20 
4.41 
3.01 
1.84 
1.24 
0.80 
0.52 
0.34 
0.22 
0.15 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

10.87 

F -  24 

93.32 
88.03 
80.20 
71 .OS 
60.18 
48.55 
37.29 
27.27 
19.06 
12.85 
8.44 
5.43 
3.49 
2.25 
1.45 
0.94 
0.60 
0.37 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 
0.022 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.1 1 
0.12 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.12 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.II . " .. .. , . .. ~ 
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KORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/01/01 
File Name: BC67676.DAT Sample Name: BCR 67 ID No: 01/07/31-676 
Dist. Form: STANDARD R.R. Index: 114-000 
Dist. Mode: VOLUME Laser: 64.360 % Lamp: 74.096 b 
Circulation: 6 Agitation: 3 U.Sonic OFF (min) 
Material: 3-20 urn Quartz Source: CEC/BCR 
Lot No: Bottle 1448 / Jar 67-4 Test No: 

No. SIZE(um) FREO.% U.SIZE% NO. SIZE(um) PREQ.% U.SIZE% 
0.10 0.10 ( 15) 14.315 5 . 0 0  55 .00  ( 1) 0.193 

( 2 ) .  3 .468  

( 4 )  5 . 7 0 1  
( 5 )  7 .065  
( 6) 8.084 

( 8 )  8 .963  

( 1 0 )  10 .497  
( 11) 11.230 
( 1 2 )  11.970 
( 1 3 )  12 .717  
( 1 4 )  13 .487  

( 3)  4 .498  

( 7 )  8 .228  

( 9) 9 .743  

0 .90  
1 . 3 0  
2 .70  
5 . 0 0  
5 . 0 0  
0 .80  
4 .20  
5 . 0 0  
5 . 0 0  
5 .00  
5.00 
5.00 
5 .00  

1 . 0 0  
2 .30  
5 .00  

10 .00  
15 .00  
15.80 
20.00 
25 .00  
3 0 . 0 0  
35.00 
40.00 
45.00 
50 .00  

Median : 13.473 (pm) Mean: 14 .691  (pm) 
S t d .  Dev . :  6 . 9 4 2  (urn) man: 0 .705  

15.143 
1 6 . 1 5 1  
17 .165  
18.468 
19.847 
21.380 
21.676 
24 .030  
27.984 
32.242 
36.886 
47 .814  

5 . 0 0  6 0 . 0 0  
5 .00  65.00 
5 . 0 0  70.00 
5 . 0 0  75 .00  
5 . 0 0  80.00  
4 . 2 0  84 .20  
0 . 8 0  85 .00  
5 .00  9 0 . 0 0  
5.00 9 5 . 0 0  
2.70 97 .70  
1 . 3 0  99 .00  
0 .90  99 .90  

Mode: 14 .176  (pm) 
- 

C o e f . , V a r :  47.25% Spec. A r e a :  5813 (cm2/crn3) 
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APPENDIX F-2 

PSD PARAMETRIC STUDY QUARTZ POWDER STANDARD BCR-130 

Consisting of 23 pages including this cover page 

F-26 
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COMMISSION DFTHE EUROPEAN COMMUNITIES 

COMMUNITY BUREAU OF REFERENCE - BCR 

CERTIFIED REFERENCE MATERIAL 
CERTIFICATE OF MEASUREMENT 

'BCR NO 130 N'. 618 

DUAATZ 

(50 - 220 urn) 

Brussels. November 1984 BCR 
far certified true copy 

F - 27 



M a s  lrectioo 
of particles 
undersize 

Ql 
c9tg 

1 
2 
3 
4 
5 
6 
7 
8 

10  9 

11 
12 
13 
14  
15 
16 
1 R  17 

19  
20 21 

22 
23 
24 
25 
26 
27 
28 
29 
30 
31 32 

33 
34 
35 
36 
37 
38 
39 40 

41 
42 
43 
44 
46 45 

48 4) 

49 
50 

HNF-8662 Rev.0 

CERTIFIED CUMULATIVE PARTICLE SIZE DISTRIBUTION (1) 

Eqvivalenl 
Volume 

diameter (21 

45.4 
48 5 
50.1 
51.5 
52.7 
53.9 
55.0 
56.1 
57.2 
58.3 
59.4 
60.6 
61.8 
63.0 
64.4 
65.8 
67.7 
70.1 
71.3 
72.8 
74.3 
75.9 
77.6 
78.8 
80.3 
82.1 
83.9 
85.3 
87.5 
89.1 
90.7 
92.3 
94.0 
95.4 
97.5 
93.0 
99.1 

102.6 
104.3 
106.0 
107.7 
109.3 
111.3 
113.0 
115.1 
116.8 
118.5 
120.6 
1223  
124.0 

95% 
confidence 
inierval(2) 

for X" 

(*)urn 
. . . . ... . . . 

0.4 
0.4 
0.4 
0.4 
0.5 
0.5 
0.5 
0.5 
0.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.7 
0.8 
0.5 

0.7 
0.7 
0.6 
0.7 
0.7 
0.7 
0.7 

0.8 

0.7 
0.7 
0.7 
0.7 
0.7 
0.7 
0.8 
0.8 
0.7 
0.8 
0.8 
0.8 
0.8 
0.8 
0.9 
0,s 
0.9 
1 .o 
1.1 
1.2 
1.2 
1,3 
1.3 
1.3 
1.3 

M B S S  fraction 
of Particles 
undersne 

Q, 

cg/g 

51 
52 
53 
54 
55 
58 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
66 
69 
70 
71 
72 
73 
74 
75 
7 6  
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

Eqllivalenl 
"OlUrne 

diarnete, (2) 

."." 
urn 

125.8 
127.5 
129.3 
131.2 
133.0 
135.0 
136.4 
138.1 
140.9 
143.0 
145.1 
147.3 
149.4 
151.5 
153.6 
155.6 
157.7 
159.7 
161.7 
163.6 
163.9 
165.8 
168.0 
169.0 
170.7 
172.4 
174.2 
176.8 
178.5 
180.2 
182.0 
183.8 
185.7 
187.6 
189.5 
197.6 
( 9 3 7  
195.9 
198.2 
200.6 
203.2 
206.0 

212.5 
216.3 
220.8 
226.3 
232.2 
244.6 

2 w . i  

95% 
confidence 
interval (21 

for X" 

l* )pm 
. ., .. . . . . . . 

1.4 
1.4 
7.4 
? .4 
1.5 
1.5 
1.4 
1.5 
1.9 
1.9 
1.9 
2.0 
2.0 
2.0 
2.0 
2.1 
2.1 
2.1 
2.2 
2.2 
2.1 
2.1 
2.1 
2.5 
2.5 
2.6 
2.5 
2.5 
2.6 
2.6 
2.7 
2.7 
2.8 

2.9 
3.0 
3.1 

2.e 

31 
3.2 
3 3  
3 4  
3.6 
3.6 
3.7 
3.8 
L O  
4.2 
2.5 
4.9 

6 m  113 

x" =(  p,nz j 

F - 28 



HNF-8842, Rev.0 
DESCRIPTION OFTHE SAMPLE 

Each sample consists of $1 to 5 7 g  of quam powder obtained by subdividing a bulk quantity of the malerial With I h E  aid of a 
rotating riffle. 

INSTRUCTIONS FOR USE 

Ucmil8d recommendations 00  the use of this HM are given in section 6 of the Cerlification Repmi. I1 compatible with the 
measurement technique. the tola1 sample should be used. 11 further subdivision is neceLsBly. a roating riffle is recommended for 
the abstraction of sub-rsmpler down to about 20 g 

The 95% confidence interval of x for a cslibiaiion is  the linear sum of the uneeriainty indicated in the table 01 certified values 
and that due Io the uncsnainty in"lhs value of Os. To Calculate the lallei cOnlribution the renge of values of xI S011E8POnding to 

Q, ;C -- .s must be determined from the certified values where t is SludEnl's factooi a,< the 5% significance level taken 

from lable for (m.11 degrees at freedom. 

t - 
,rm 0 3  

PARTICIPATING LABORATORIES 

- Baver AG. Levsrkuren IF.% Germany) 
Buiesude Recherches Geologiquerei Minihe$. Orleans (fiance) -- National Physical Labomtory. Teddington (United Kingdom) 

.- TechniSChe Univerritat Clausthal, CIaVsthal~Zellerfdd (F.R. Germany) - Technische Hopschool. Dell1 Irhe Nalherlandr) - Univeisity of Bradford. Bradford (United Kingdom) - Uoiverrir8t KErlrruhe. Karlsruhe (F.R. Germany] - Univeirity of Technology. Loughboraugh (United Kingdom) 

METHOD USED 

The sample is  cortified with 19fpecI to cumulative d i re ibdon by mars of the equivalent volume diameter 01 the pBll iCIeS measured 
by Sieves calibrated ar described in the Certification Report. Full deteilr are given in Appendix 1 of the Certificalion Report. 

LEGAL NOTICE 

NOTE 

A Cellilication eport giving deteils of Ihe certification pmcedure is  delivered with the r a m p l ~ ~ .  

F - 29 
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CERTIFIED REFERENCE MATERIAL 

Material: Quartz Powder - Nominal Size Range 50 - 220 pn 
Source: Commission of the European Communities: 

Community Bureau of Reference - BCR - 
Lot: Bottle # 618 

Estimated- Distribution Mean: 156.2 urn 
Standard Deviation: 45.1 Pm 
Distribution Median: 124.0 Irm 

Stokes Diameters (pml 

Confidence 
Interval 1 Fraction ! Volume 

. 
..... ., 

0 . 4  

1 

__ 3 ..... 

.. 
0.5 .. 6 

,. 

... 
... -. - ____. 

0 . 5  - 
I 11 

F-30 
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I Confidence FraCt ion volume Confidence Fraction Volume , 
Equivalent I 95% Ma66 , Equivalent 

I Undersize Diameter 1 Interval Undersize Diameter I Interval 

.... 
63.0 . 14 

15 0 7  
- 

... 

62 
0.8 63 

19 71.3 0.7; 64 
72.81 n.7 fi5 

.. ... 
149.4 
151.5: 

. . . . . . . . . . . . . . . .  . . 
. .  

153 ~ k l  

* 

.i 

. .  ............. 

.. 

. 

. __ .. 

... 
........ . .- 1;' '-56 . _. 135.0&1--:.: __ 1 .q 

s i  136.4, 1 . 4 ,  

I-. . I  .- i 1 

.. ..+- .- --. . 

58 138.1 1.5'. 

F-3 I 

_ . ~  -. ... . . . . .  . . . . . . .  
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TABLE F-2. Sample identification and PSD run conditions. 50 - 220 pm quartz powder 
standard, BCR-130, Set 1 and Set 2. 

Conditions Key: P = Pump Speed Setting; P6 = 14.4 mL/s 
S = Stirrer Speed Setting (1-7); SI = Stimer Speed 1; S3 = Stirrer Speed 3 
US = Ultrasonic ON Time (min.); DT = Delay Time (min) between end of 
ultrasonic treatment and PSD measurement. 

' SET2 

I 

.__ 
RUn umulative Time ( m r  

At Conditions 

.... 

File Name Conditions 

.. .- , . -... . ..-. 

1933 ..c- ... 

... . . . . .  ... 
14 

C...L...l-.-+ 

..... 

...... 
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for Wlndows(TM) ver.1.20j Aug/Ol/'Ol 08:14 HORIBA LA-91 0 

~ a s e r  gcatterlnci oartlcie sire distribution analyzer - .  ~- 
PARTICLE SIZE MEASUREMENT DATA 
I D #  
Fileneme: 86130677 Source  
Sample : ECR 130 Lot Numbe : Eottie 618 /Jar 130-5 

: 010731-677 15:30 Material : 50-220 um Quartz 
: CEClBCR 

Condition 
DISt.FOc-m: Std. SamDllnu tlmes : 100 

) 
T%tHe-Ne): 83.3% 

Agltstlon : 1 Clrcultn : 6  U.sonlc : OFF( 120) 

(LAMP): 91.2OA R.R.inder: 1.14-0.001 ( 

Forrnat 

Data 

Dlst.base : Volume Scaling : Auto AXIS : LogX - LlnwBrY 

Medlan : 135.042I~m SP.Area : 480cm~/cm' S.D. : 67.678-m 
Mode : 125.537-m Mean : 149.209vrn 
C.V. : 45.36% 

Span : (D 10.0-D 90.0) / D50 - 'I .138 

~ i a .  on %( 5.0%) : 69.184-rn % on Dla.( 0.100pm) : 0.0% 
DIQ. on %( 25.0%) ' 103.177-m % On ole.( 1.000pm) : 0.0% 
Dla. on %( 50.0%) , 135.042pm % on Dla.( 10.000prn) : 0.0% 
Dla. on %( 75.0%) :.178.602pm */e on Dla.( 100.000pm) : 22.6% 
Dle. on %( 95.0%) : 278.946~- % on Dla.( 1000.000pm~ : 100.0% 

15.q 

I 
I 

! 

s 
E 

K ;  
5 

0. J G 
Slze(pm) Freq(%)Und(%) 

1019.5 0.00 100.00 
890.1 0.00 100.00 
777.1 0.00 100.00 
678.5 0.00 100.00 
592.4 0.15 100.00 
517.2 0.27 99.85 
451.6 0.49 99.58 
394.2 0.88 99.09 
344.2 1.65 98.21 
300.5 2.64 96.56 
262.4 4.44 93.72 
229.1 6.62 89.28 
200.0 9.19 82.66 
174.6 11.63 73.47 
152.5 13.25 61.84 
133.1 13.61 48.59 
116.2 2 1 . 3 8  34.87 
101.5 9.15 23.59 
88.58 6.38 14.45 
77.34 3.74 8.07 
67.52 2.16 4.33 
58.95 1.20 2.17 
51.47 0.57 0.97 
44.94 0.27 0.40 
39.23 0.13 0.13 
34.25 0.00 0.00 
29.91 0.00 0.00 

. . ... -. . .. . .... 

Particle size / pm 

Slze(pm) Freq(%)Und(%) 
. .  . .  

26.1 1 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1 .sa1 
-I -729 
1.510 
1.318 
1.151 
1.005 
0.877 
0.766 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

F - 33 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.669 0.00 
0.584 0.00 
0.510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 
0.172 0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 
0.022 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



" ~ - . 8 8 6 2 ~  Rev.0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/01/01 
File Name: BC130677.DAT Sample Name: BCR 130 ID NO: 01/07/31-677 
Dist. Form: STANDARD R.R. Index: 114-000 
Dist. Mode: VOLUME Laser: 83.318 % Lamp: 91.167 k 
Circulation: 6 Agitation: 1 U.sonic OFF (rninl 
Material: 50-220 urn Quartz Source: CEC/ECR 
Lot No: Bottle 618 / Jar 130-5 Test No: 

No. SIZe!(rrm) FREQ.% U.SlZE$ No. SIZE(um) FREO.% O.SIZE% 
( 1) 38.129 0 .10  0 .10  ( 15) 142.464 5 .00  55.00 
( 2 )  51 .637  0 .90  1 . 0 0  ( 16) 149.763 5.00 60.00 
( 3)  5 9 . 4 6 9  1 .30  2 .30  ( 1 7 )  158.470 5.00 65 .00  
I 4)  69.281 2 .70  5 .00  ( 18) 167.999 5.00 70 .00  
( 5) 80.746 5 . 0 0  1 0 . 0 0  ( 1 9 )  178 .837  5 .00  75.00 

( 7) 90.488 0.80  15 .80  ( 21)  206.769 4.20 8 4 . 2 0  
( 8)  96.401 4.20 20 .00  ( 22)  210.285 0.80 85 .00  

( 10) 109 .763  5 . 0 0  30.00 ( 24)  279.586 5 . 0 0  95.00 
( 11) 1 1 6 . 2 4 1  5 . 0 0  35 .00  ( 25) 330.649 2 .70  9 7 . 7 0  
( 1 2 )  122 .446  5 . 0 0  40 .00  ( 26)  389.069 1 .30  99 .00  

( 1 4 )  135 .165  5 .00  50.00 

Median : 135.042 (pm) Mean: 149 ,209  (pm) Mode: 124.370 (pm) 
Std. Dev.: 67 .678  (pm) Span: 0 .743  
C o e f .  V a r :  45 .36% Spec .  Area: 480 (cmz/crn3) 

( 6 )  89.361 5 . 0 0  15.00 ( 20) 192.652 5 .00  80.00 

( 9 )  103 .283  5 . 0 0  25.00 ( 23)  234.506 5 . 0 0  90.00 

( 13) 128.651 5 .00  45.00 ( 27) 542.435 0.90 99.90 

F - 34 

. . . ~ . . 



HNF-8062, Rev.0 
for Wlndows(TM) Ver.1.201 Aug/011'01 08.14 HORIBA LA-91 0 

laser scattering particle size dlstributlon analyzer 
PARTICLE SIZE MEASUREMENT DATA 
t D #  : 010731-678 15:33 Material : 50-220 um Quartz 
Filename i EC130678 source : CECIECR 
Sample . I3CR 130 Lot Numb- : Bottle 618 I Jar 130-5 
Condition 

T%(He-Ne): 78.2% Dist.Form: Std. SarnDlina times : I00 
(LAMP): 86.6% R.R.lndex 1.14-0.001 ( ) 

: OFF( 120) U-sonic Agltation : 3 Circultn : 6  

Format 
Dlst.baS8 : Volume Scaling : Auto AXIS : LogX - LinearY 

Data 
Median : i 4 4 . 1 8 3 ~ m  SP.Area : 454crnVcrn' S.D. : 72.238pm 
Mod0 : 142.254pm Mean : 159.004~1m 
C.V. : 45.43% 

Span : (D 10.0-D 90.0) I D50 = 1.168 

Dla. on %( 5.0%) : 71.566vm on oia-( 0.100um) : 0.0% 

Dia. o n  %( 50.0%) : 144.183~m on Dla.( 10.000&~m) : 0.0% 
Dia. on %( 75.0%) : 192.234~- %4 OR Dia.( 1OO.OOOum) : 18.9% 
Dia. on %( 95.OoA> : 296.877~- V0 on Dla.( 1000.000~m) : 100.0% 

Die. on %( 25.0°/k) : 108,949wm % on Die.( 1 .oOOVm) : 0.0% 

Particle size I urn 

-. _ .  
1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
1 74.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

-. 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.19 100.00 
0.35 99.81 
0.63 99.46 
1.23 98.83 
2.27 87.60 
3.73 85.34 
5.62 91.60 
7.95 85.98 

10.38 78.03 
12.28 67.65 
13.06 55.37 
12.55 42.31 
10.07 29.76 
7.73 19.75 
5.25 12.02 
3.09 6.77 
1.80 3.68 
1.00 1.88 
0.50 0.88 
0.25 0.37 
0.12 0.12 
0.00 0.00 
0.00 0.00 

26.1 1 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 
0.877 
0.766 

. . 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

F - 35 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.05% 
0.051 
0.044 

0.034 
0.029 
0.026 
0.022 

0.039 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0 .oo 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-88bZ Rev.0 
HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 00/0l/Ol 
File Name: BC130678.DAT Sample Name: BCR 130 ID No: 0 1 / 0 7 / 3 1 - 6 7 0  
Dist. Form: STANDARD R.R. Index: 114-000 
Dist. Mode: VOLUME Laser: 78.191 % Lamp: 86.560 % 
Circulation: 6 Agitation: 3 U.Sonic OFF (min) 
Material: 50-220 Um Quartz source: CEC/BCR 
Lot No: Bottle 618 I Jar 130-5 Test No: 

No. sIZE(um) FREQ.% U.SIZE% No. SIZE(Um) FREO.% U.SIZE% 
( 1) 38.266 0.10 0.10 ( 15) 151.909 5.00 55.00 

52.391 
60.958 
71.729 
84.261 
93.550 
94.883 

101.833 
109.199 
116.534 
123.267 
129.999 
137.095 
144 502 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

160.813 
169.836 
180.366 
192.593 
207.206 
222.559 
225.483 
252.881 
297.092 
348.170 
409.575 
553.495 

5.00 
5.00 
5.00 
5.00 
5.00 
4.20 
0.80 
5.00 
5.00 
2.70 
1.30 
0.90 

Median : 144.183 (pm) Mean: 159.004 (pm) Mode: 142.450 (pm) 
Std. Dev.: 72.238 (gm) Span: 0.726 
Coef .  Var: 45.43% Spec. Area:  454 (cm2/cm3) 

60.00 
65.00 
70.00 
75.00 
80.00 
84.20 
85.00 
90.00 
95.00 
97.70 
99.00 
99.90 

F - 36 



"~-88 62: Rev. 0 
for Windows(TM) Ver.1.201 AUg/Oll'Ol 08:15 HORlBA LA-91 0 

~aser  scattering partlcte slze dlstributlon analyzer 
PARTICLE SIZE MEASUREMENT DATA 
I D #  . 010731-679 15~38 Materlal : 50-220 Um'Quartz 
Filename I 6C130679 530"- : CECIBCR 
Sample : ECR 130 Lot Numb- : Bottle 618 I Jar 130-5 

Condltlon 
Dist.Fonn: Std. Sammlina times : 100 > T%fHe-Ne): 82.8% 

AgltBtlOn : 1 Circultn : 6  U.aon1G : ON( 120) 
(LAMP): 89.1% R.R.lnder: 1.14-0.001 ( 

Format 

Data 

Dlst.base : Volume Soallng : Auto AXIS : LOgX - LlneerY 

Medlan : 132.556mm SP.Area : 491cm=/cm" S.O. : 66.909um 
Mode  : 125.320mrn Mean : 146.366pm 
C.V. : 45.710% 

Span : (D 10.0-D 90.0) I 050  = 1.138 

Dla. on %( 5.0%) : 67.001um Yo on D1a.C 0.lOOclm) : 0.0% 
DIa. On %.( 25.0%) : 100.956pm, % on Die.( 1 . O O O p m )  : 0.0% 
Dla. on %< 50.0%) ; '132.556wm -/e o n  Dla.( 1 O . o O O P m )  : 0.0% 
Dla, On %( 76.0%) : 175.227clm % o n  Dla.( 100.000lAm) : 24.3% 
Dla. on %.( 95.0%) : 273.853wm */' on D1a.C 1oOO.Ooopm) : 100.0% 

00 

1 > 

5 

4 - 
1 
.o 

- ___ 
1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67 -52 
58.95 
51 ~ 4 7  - .. ~. 
44.94 
39.23 
34.25 
29.9.1 

slze(prn) 

26.1 1 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.876 
7.697 
6.720 
5.887 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
I .729 
1.510 
1.318 
1.151 
1.005 
0.877 
0.766 

F - 37 
~ ._ . . ..___.._-.I ... .. 

_- 
0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.2S6 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 
0.022 

. - 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

- 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF- 88 62, Rev.0 
HORIBA LA-910 

File Name: BC130679.DAT Sample Name: BCR 130 ID NO: 01/07/31-679 
Dist. Form: STANDARD R.R. Index: 114-000 
Dist. Mode: VOLUME Laser: 82.809 % Lamp: 83.097 % 
Circulation: 6 Agitation: 1 U.Sonic **  ( m i n l  
Material: 50-220 um Quartz Source: CECfBCR 
Lot No: Bottle 618 f Jar 130-5 Test No: 

PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C oafolfoi 

No. S I Z E ( m )  FREO.% U.SIZE% No. SIZE(um) FREO.% U.SIZE% 
36.779 
48.798 
56.833 
67.033 
78.662 
87.033 
88.372 
94.152 

100.987 
107.419 
113.821 
120.118 
126.354 
132.590 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 

10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

139.913 
147.332 
155.486 
165.274 
175.269 
189.592 
202.607 
206.287 
229.435 
274.407 
325.413 
383.954 
537.957 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 132.556 (pm) Mean: 146.366 (pm) Mode: 124.370 (pm) 
Std. Dev.: 66.909 (pm) Span: 0.744 
Coef. V a r :  45.71% Spec. Area: 491 (cm2/cm3) 

F - 38 
.. .... ... . " .... ~ . .  



~ ~ ~ - . f l f i b Z ,  Rev.0 
for WlndoWs(TM) Ver.1.2OJ Aug/01/'01 08:17 HORIBA LA-91 0 

Laser scattering partlcle size dlstributlon analyzer 
PARTICLE SIZE MEASUREMENT DATA 

: 010731-680 15:41 Material : 50-220 um Quam 
ID# Source : CEClECR Filename; 6C130680 s a m m l e  . 6CR 130 Lot Numb- : Bottle 618 f Jar 130-5 

Sarndina tlmes : 100 
) 

Condition 
Dkt.Fo-: Std. T%(He-NeI: 76.8% 

(LAMP): 84.5% R.R.lnder: 1.14-0.001 < 
Agitation : 3 Clrcultn : 6  U.sonlc : m t  120) 

QFF i3x elrlol Format Dist.base : Volume Scallng : Auto Axis : LOQX - LlnearY 

Data 
Median : 143.725pm SP.Area : 458crnVcm' S.D. : 72.783~- 
Mode : 142.276um Mean : 158.521pm 
C.V. : 45.91% 

span I (D 10.0-D 90.0) f D50 = 1.183 

Dia. on %( 5.0%) : 70.077pm On Dla.< 0.1001Jm) : 0.0% 
Dia. on %( 25.0%) : 108.0181~m 76 on Dia.( 1.OOOum) : 0.0% 
DIa. on %( 50.0%) : 143.725~m % on Dla.( 10.000pm) : 0.0% 
Dla. on %( 75.0%) : 192.2021~m on Dla.( 100.000pm) : 19.6% 
Dla. on %( 95.0%) : 297.289~m % on Dla.( 1000.000~m) : 100.0% 

. . 

Particle size I pm 

Slre(pm) Freq(%)Und('/b) 

1019.5 0.00 100.00 
890.1 0.00 100.00 
777.1 0.00 100.00 
678.5 0.00 100.00 
592.4 0.19 100.00 
517.2 0.35 99.81 
451.6 0.63 99.45 
394.2 1.24 98.82 
344.2 2.28 97.58 
300.5 3.74 95.30 
262.4 5.62 91.55 
229.1 7.92 85.94 
200.0 10.29 78.02 
174.6 12.13 67.72 
152.5 12.88 55.59 
133.1 12.36 42.72 
116.2 9.94 30.35 
101 5 7.74 20.41 
88.58 5.33 12.68 
77.34 3.22 7.34 
67.52 1.93 4.12 
58.95 1.11 2.19 
51.47 0.59 1.0% 
44.94 0.32 0.49 
39.23 0.17 0.17 
34.25 0.00 0.00 
29.91 0.00 0.00 

. .- 
S l z e ( w m )  Freq(O/o)Und(o/) 

26.1 1 0.00 0.00 
22.80 0.00 0.00 
19.90 0.00 0.00 
17.38 0.00 0.00 
15.17 0.00 0.00 
13.25 0.00 0.00 
11.56 0.00 0.00 
10.10 0.00 0.00 
8.816 0.00 0.00 
7.697 0.00 0.00 
6.720 0.00 0.00 
5.867 0.00 0.00 
5.122 0.00 0.00 
4.472 0.00 0.00 
3.905 0.00 0.00 
3.409 0.00 0.00 
2.976 0.00 0.00 
2.599 0.00 0.00 
2.269 0.00 0.00 
1 .sa1 0.00 0.00 
1.729 0.00 0.00 
1.510 0.00 0.00 
1.318 0.00 0.00 
1.151 0.00 0.00 
1.005 0.00 0.00 
0.877 0.00 0.00 
0.766 0.00 0.00 

- _  

F - 39 

Slre(pm) Freq(-/e)Und(%o) 

0.669 0.00 0.00 
0.584 0.00 0.00 
0.510 0.00 0.00 
0.445 0.00 0.00 

0.00 0.00 0.389 
0.339 0.00 0.00 
0.296 0.00 0.00 

0.00 0.00 0.259 
0.226 0.00 0.00 
0.197 0.00 0.00 
0.172 0.00 0.00 
0.150 0.00 0.00 
0.131 0.00 0.00 
0.1 15 0.00 0.00 
0.100 0.00 0.00 

0.00 0.00 
0.076 0.00 0.00 

0.00 0.00 0.067 
0.058 0.00 0.00 
0.051 0.00 0.00 
0.044 0.00 0.00 
0.039 0.00 0.00 
0.034 0.00 0.00 
0.029 0.00 0.00 

0.00 0.00 0.026 
0.022 0.00 0.00 

~. __-- - 

0.087 



~ ~ ~ - 8 8 6 2  Rev.0 

HORIBA LA-910 

File Name: BC130680.DAT Sample Name: BCR 130 ID No: 01/07/31-680 
Dist. F o m :  STANDARD R.R. Index: 114-000 
Dist. Mode: VOLUME Laser: 76.830 % Lamp: 84.497 % 
Circulation: 6 Agitation: 3 U.Sonic Q f f  (min) 
Material: 50-220  urn Quartz Source: CEC/BCR 
Lot NO: Bottle 618 / Jar 130-5 Test No: 

PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - c os/oi/oi 

No. SIZE(um) FREO.% U.SIZE% No. SIZE(um) FREQ.% U.SIZE% 
I 1) 37.176 0.10 0.10 ( 15) 151.562 5.00 55.00 
( 2) 50.618 0.90 1.00 
( 3) 59.454 1.30 2.30 
( 4) 70.208 2.70 5.00 

( 6) 92.449 5.00 15.00 
( 7) 93.781 0.80 15.80 

( 9) 108.266 5.00 25.00 
( 10) 115.685 5.00 30.00 
( 11) 122.559 5.00 35.00 
( 12) 129.391 5.00 40.00 
( 13) 136.535 5.00 45.00 
( 14) 144.048 5.00 50.00 

( 5) 82.941 5.00 10.00 

( 8) 100.772 4.20 20.00 

( 16) 160.504 
( 17) 169.639 
( 18) 180.229 
( 19) 192.562 
( 20) 207.285 
( 21) 222.705 
( 22) 225.642 
( 23) 253.168 
( 24) 297.482 
( 25) 348.962 
( 26) 410.283 
( 27) 553.793 

5.00 
5.00 
5.00 
5.00 
5.00 
4.20 
0.80  
5.00 
5.00 
2.70 
1.30 
0.90 

Median : 143.725 (pin) Mean: 158.521 (pin) Mode: 142.450 (pm) 
Std. Dev.: 72.783 (prn) Span: 0.731 
Coef. V a r :  45.91% Spec. Area: 458 (cm2/cm3) 

60.00 
65.00 
70.00 
75.00 
80.00 
84.20 
85.00 
90.00 
95.00 
97.70 
99.00 
99.90 

F - 40 

-. . .. . . ” . . . 



mF- 98b5, Rev.0 
for Windows(TM) Ver.l.201 A ~ ~ f O i r O l  08:18 HORIBA LA-91 0 

L a s e r  scattenno partlcl- alze dlstrlbutien analyzer 
PARTICLE SIZE MEASUREMENT DATA 
ID# 
Filename i BC130682 source 
Sample . ECR 130 

: 010731-682 16:07 Material : 50-220 urn Quartz 
' CECIBCR 

Lot Numbe I Bottle 618 I Jar 130-6 

Condltion 
T%(He-Ne): 84.3% D1st.Fort-n: Std. Samnllna times : 100 

(LAMP): 91.4% R.R.inder: I .14-0.001 ( > 
Agltation : 1 cimultn : 6  u.sonlc : OFF( 120) 

Format 
D1st.base : Volume Scaling : Auto AXID : LogX - LlneBrY 

Data 
M e d l s n  : 132.977pm SP.Area : 486cmVcm" S.D. : 67.389pm 
Mode : 125.255pm Mean : 147.424~- 
C.V. : 45.71% 

Span : (D 10.0-D 90.0) I D5O = 1.140 

Dia. on %( 5.0%) : 68.627urn % on Dia.( o.100pm) : 0.0% 
Dia. on V0< 25.0%) ~ 101.816l~m % on D1a.C 1,OOOwrn) : 0.0% 
Dla. On -i&( 50.0%) ' 132.977pm % on D1a.C 1 0 . 0 0 0 ~ m ~  : 0.0% 
DIs. on %( 75.0%) : 175.901urn on D1a.c 100.000wm) : 23.7% 
Dla. on %( 95.0%) ~ 276.881prn 70 on Dia.(looO.OOopm) : 100.0% 

Particle size I urn 

Slre(vm) 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

Fres(V&o)Und(*bD) 
. . .- .. - 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.15 100.00 
0.27 99.85 
0.48 99.59 
0.86 99.11 
1.60 98.24 
2.72 96.64 
4.24 93.92 
6.32 89.68 
8.84 83.36 

11.32 74.52 
13.11 63.20 
13.72 50.10 
17.67 36.37 
9.52 24.70 
6.71 15.18 
3.93 8.46 
2.27 4.53 
1.26 2.25 
0.59 1.00 
0.28 0.40 
0.13 0.73 
0.00 0.00 
0.00 0.00 

26.1 1 

19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 
0.877 
0.766 

22.80 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

F - 41 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Slze(Pm) Freq(%)Und(%) 

0.669 0.00 0.00 
0.584 0.00 0.00 
0.510 0.00 0.00 
0.445 0.00 0.00 
0.389 0.00 0.00 
0.339 0.00 0.00 
0.296 0.00 0.00 
0.269 0.00 0.00 
0.226 0.00 0.00 
0.197 0.00 0.00 
0.172 0.00 0.00 
0.150 0.00 0.00 
0.131 0.00 0.00 
0.115 0.00 0.00 
0.100 0.00 0.00 
0.087 0.00 0.00 
0.076 0.00 0.00 
0.067 0.00 0.00 
0.058 0.00 0.00 
0.051 0.00 0.00 
0.044 0.00 0.00 
0.039 0.00 0.00 
0.034 0.00 0.00 
0.029 0.00 0.00 
0.026 0.00 0.00 
0.022 0.00 0.00 

- 

~ ... . . . . .. .. . . 



"~-88&2, Rev.0 
BORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE custom - c 08/01/01 
File Name: BC130682.DAT Sample Name: BCR 130 ID No: 01/07/31-682 
Diet. Form: STANDARD R.R. Index: 114-000 
Dist. Mode: VOLUME Laser: 84.294 k Lamp: 91.424 % 
Circulation: 6 Agitation: 1 U.Sonic OFF (min) 
Material: 50-220 urn Quartz Source: CEC/BCR 
LOt No: Bottle 618 / Jar 130-6 Test No: 

No. SIZE(um) FREO.% U.SIZE% No. SI2E:ium) FREO.% U.SIZE% 
( 1) 38.148 0.10 0.10 ( 15) 140.343 5.00 55.00 
( 2) 51.491 0.90 1.00 ( 16) 147.723 5.00 60.00 
( 3) 59.123 1.30 2.30 ( 17) 155.969 5.00 65.00 
( 4) 68.696 2.70 5.00 ( 18) 165.760 5.00 70.00 
( 5) 79.912 5.00 10.00 ( 19) 175.987 5.00 75.00 

( 7) 89.424 0.80 15.80 ( 21) 203.859 4.20 84.20 
( 8) 95.104 4.20 20.00 ( 22) 207.539 0.80 85.00 
( 9) 101.840 5.00 25.00 ( 23) 231.576 5.00 90.00 
( 10) 108.157 5.00 30.00 ( 24) 277.497 5.00 95.00 
( 11) 114.475 5.00 35.00 ( 25) 329.390 2.70 97.70 
( 12) 120.674 5.00 40.00 ( 26) 388.137 1.30 99.00 
( 13) 126.830 5.00 45.00 ( 27) 541.625 0.90 99.90 
( 14) 132.986 5.00 50.00 

Median : 132.977 (pm) Mean: 147.424 (pm) Mode: 124.370 (pm) 
Std. Dev.: 67.389 (prn)  Span: 0.759 
Coef. V a r :  45.71% Spec. Area: 486 (cm2/cm3) 

( 6) 88.284 5.00 15.00 ( 20) 190.347 5.00 80.00 

F - 42 
. . 



HNF-$tfl62. Rev. 0 
“I ~ -, 
for Wlnaows(TM) Ver.1.201 Aug/01/*01 OS:19 HORIBA LA-910 

~ a s e r  scattering particle slre distrlbutlon analyzer 

: 50-220 um Quartz 
PARTICLE S I Z E  MEASUREMENT DATA 
ID# 
Fllename i BC130683 
Sample . BCR 130 

: 010731-683 16:lO Material 
source : CECIBCR 
Lot N u m b w  : Eottle 618 / Jar 130-6 

Condltlon 
DISt.FOrIn: Std. Samdlna times : 100 

) 
T%rHe-Ne): 77.9% 

Agltatlon : 3 Circultn : 6  U.sonIc : OFF( 120) 
(LAMP): 86.9% R.R.lnder: 1.14-0.001 ( 

Axis : LogX - LlnearY 
Format 

DIst.baSe : Volume Scallne : Auto 

Data 
~ e d i a n  : 145.667pm S P . A ~ ~ =  : 45ocm=lcm” S.D. : 73.599#dm 
M o d e  : 142.440pm Mean : 160.828vm 
C.V. : 45.76% 

span : (D ~O.O-D 90.0) I D ~ O  = 1.1ao 

Dla. on %( 5.0%) : 71.630vm % on Dia.( 0.100#dm) : 0.0% 
bla. on %( 25.0-A) ~ 109.600#dm on Dla.( l.OOO#dm) : ’ 0.0% 
Dla. on %( 50.0%) ~ 145.667L4m 0% on Dla.( 10.000vm) : 0.0% 
Dla. on %( 75.0%) . 194.831vm Yo on Dla.( 1OO.OOO~m) : 18.6% 
Dla. On %( 95.0%) , 300.874wm % on Dla.( 1000.000pm) : 100.0% 

. . . . . 

Particle size I pm 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451 -6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

Freq(%)Und(%) 
-. 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.21 100.00 
0.37 99.79 
0.67 99.42 

2.43 97.41 
3.94 94.98 
5.85 91.04 
8.16 85.19 

7 0 . 4 9  77.02 
12.23 66.54 
12.85 54.31 
’12.24 41.46 
9.79 29.22 
7.55 19.44 
5.16 11.88 
3.05 6.73 
1.79 3.67 
1.00 1.88 
0.50 0.88 
0.25 0.38 
0.12 0.12 
0.00 0.00 
0.00 0.00 

1.33 98.74 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.766 0.00 0.00 

F - 43 

0.669 
0.584 
0.510 
0.445 

0.339 
0.296 
0.259 
0.228 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 
0.022 

0.389 

. .  . .  ~ . ...... 



( 1) 38.261 
( 2) 52.364 
( 3) 60.945 
( 4) 71.794 
( 5) 84.479 
( 6 )  93.897 
( 7) 95.261 
( 8) 102.309 
( 9) 109.846 
( 10) 117.284 
( 11) 124.184 
( 12) 131.085 
( 13) 138.431 
( 14) 145.962 

HNF-~B~Z,R~~.O 
HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE custom - c os/o~/Ol 
File Name: BC130683.DAT Sample Name: BCR 130 ID No: 01/07/31-683 
Dist. Form: STANDARD R.R. Index: 114-000 
Dist. Mode: VOLUME Laser: 77.933 % Lamp: 86.925 % 
Circulation: 6 Agitation: 3 U.Sonic OFF (min) 
Material: 50-220 um Quartz Source: CEC/BCR 
L o t  No: Bottle 618 / Jar 130-6 Test No: 

No. SJ.ZE(um) FREO.% U.SIZE% No. SIZE(um)  PREO.% U.SIZE% 
0.10 0.10 ( 15) 153.704 5.00 55.00 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 

10.00 
15.00 
15'. 80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

162.767 
171.830 
182.999 
195.103 
210.605 
225.566 
228.416 
256.464 
300.899 
355.040 
416.080 
556.256 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 145.667 (pm) Mean: 160.828 (pm) Mode: 142.450 (pm) 
Std.  D e v . :  73.599 ( p m )  Span: 0.728 
Coef .  var: 45.76% Spec. Area: 450 (cm2/cm3) 

F - 44 

. . .. . . . , .. .. . .. .. . ..... .. ~ .. .... . 



~ ~ ~ - 8 8 6 2 ,  Rev. 0 
for Windows(TM) Ver.l.2Oj AugIOlrO1 08:21 HORIBA LA-91 0 

~aser  scatterin- partlcle size dlstrlbution analyzer 
PARTICLE SIZE MEASUREMENT DATA 
I D #  : 010731-684 16:15 Materlal : 50-220 urn Q u a e  

Sempie . ECR 130 Lot Numbe : Eottie 618 I Jar 130-6 

Condltlon 

Filename i ECI 30684 source : CECl6CR 

Dist.Form: Std. Samniinq times : 100 
) 

T%(He-Ne>: 82.3% 

A-ltation : 1 Clrcultn : 6  U.sonic; : ON( 120) 

(LAMP): 90.0% R.R.inder: 1.14-0.001 ( 

Format 

Data 

Dist.b~sa : Volume Scallnsa : Auto Axis : LegX - LinearY 

Median : 132.823um SP.Area : 4SOcmpkrn” S.D. : 67.521~- 
Mode : 125.315~mMean : 146.9641~- 
C.V. : 45.94% 

Span : (D 10.0-D 90.0) I D50 = 1.147 

Dia. on %( 5.0%) : 67.394~- -6 on Dim.(  0.1oovm) : 0.0% 
Dia. on 25.0%) ~ 101.206vm Yo On Dia.( 1.000pm) I 0.0% 
Dla. on %( 50.0°%) : 132.823wrn % on Dla.( 1O.ooo~m) : 0.0% 
Dla. on %( 75.0%) ~ 175.899vm % on Dia.( 100.OoOrm) : 24.2% 
Dia. on %( 95.0%) ,276.243pm 0% on Db.( 1OOO.ooOcIm) : 100.0% 

S l z e ( ~ m )  

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 

_. . 

116.2 
101.5 
68.58 
77~.?* 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

Freq(%)Und(%) 
. .  

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.15 100.00 
0.26 99.85 
0.47 99.59 
0.85 99.12 
1.59 98.28 
2.72 96.69 
4.25 93.97 
6.34 89.72 
8.85 83.38 

11.30 74.52 
13.01 63.22 
13.53 50.21 
11.51 36.68 
3.41 25.17 
6.70 15.77 
4.04 9.07 
2.41 5.03 
1.38 2.62 
0.70 1.25 
0.36 0.54 
0.19 0.19 
0.00 0.00 
0.00 0.00 

Slze(um) Freq(%)und(%) 

26.1 I 0.00 0.00 
22.80 0.00 0.00 
19.90 0.00 0.00 
17.38 0.00 0.00 
15.17 0.00 0.00 
13.25 0.00 0.00 
11.56 0.00 0.00 
10.10 0.00 0.00 
8.816 0.00 0.00 
7.697 0.00 0.00 
6.720 0.00 0.00 
5.867 0.00 0.00 
5.122 0.00 0.00 
4.472 0.00 0.00 
3.905 0.00 0.00 
3.409 0.00 0.00 
2.976 0.00 0.00 
2.599 0.00 0.00 
2.269 0.00 0.00 
1 .sa1 0.00 0.00 
1.729 0.00 0.00 
1.510 0.00 0.00 
1.318 0.00 0.00 
1.151 0.00 0.00 
1.005 0.00 0.00 
0.877 0.00 0.00 
0.766 0.00 0.00 

.. . ... ... ... .___ .. .. ._ 

F - 45 

Slze<vm) 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.1 15 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 
0.022 

Freq(%)Und(%) 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

“ ... ̂  . . . .. . .. . . I - . , . . . 



HNF-8 8b4 Rev. 0 
HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Cuetom - C 08/01/01 
F i l e  Name: BC130684.DAT Sample Name: BCR 130 ID NO: 01/07/31-684 
Dist. Form: STANDARD R.R. Index: 114-000 
Dist. Mode: VOLUME Laser: 82.262 % Lamp: 89.957 t 
Circulation: 6 Agitation: 1 U.Sonic **  bin) 
Material: 50-220 um Quartz Source: CEClBCR 
Lot No: Bottle 618 / Jar 130-6 T e s t  No: 

; No. SIZE FRE .% U.SIZE% 
( 1) 36.944 0.10 0.10 ( 15) 140.224 5.00 55.00 
( 2) 49.185 0.90 1.00 ( 16) 147.658 5.00 60.00 
( 3) 57.201 1.30 2.30 ( 17) 155.935 5.00 65.00 
( 4) 67.403 2.70 5.00 ( 18) 165.744 5.00 70.00 
( 51 78.897 5.00 10.00 ( 19) 175.985 5.00 75.00 

( 7) 88.626 0.80 15.80 ( 21) 203.779 4.20 84.20 
( 8) 94.376 4.20 20.00 ( 22) 207.447 0.80 85.00 

( 10) 107.648 5.00 30.00 ( 24) 276.849 5.00 95.00 
( 11) 114.058 5.00 35.00 ( 25) 328.353 2.70 97.70 
( 12) 120.356 5.00 40.00 ( 26) 387.004 1.30 99.00 
( 13) 126.598 5.00 45.00 ( 27) 540.634 0.90 99.90 
( 14) 132.841 5.00 50.00 

Median : 132.823 (pm) Mean: 146.964 (pm) Mode: 124.370 (@m) 
Std. Dev.: 67.521 (pm) Span: 0.755 
Coef. Var: 45.94% Spec. Area: 490 (cm2/Cm3) 

( 6 )  87.292 5.00 15.00 ( 20) 190.321 5.00 80.00 

( 9) 101.222 5.00 25.00 ( 23) 231.289 5.00 90.00 



~ ~ ~ - 8 l j L 2 ,  Rev.0 
for Windows(TM) Ver.l.201 Au~/OlrOl 08:22 HORIBA LA-91 0 

Laser soatterina particle SIZE dlstrlbution analyzer ~. 
PARTICLE SIZE MEASUREMENT DATA 
ID# : 010731-685 16:18 Material : 50-220 um Quartz 
Fllenama : 6Cl30885 Source : CEClBCR 
Sample : ECR 130 Lot Numbe : Eottle 61 8 / Jar 130-6 

conditlon 
T % C H E - N ~ > :  76.9% Dist.Form: Std. Samolinsa times : 100 

(LAMP): 85.0% R.R.lnd-r: 1.14-0.001 ( > 
Agltatlon : 3 CirCultn 16 U.s9nic : W( 120) 

Format CGF wsc yjfb, 
DISt.basB : Volume Scaling : Auto AXIS : LogX - LineerY 

Data 
Median : 145.203wm SP.Area 
Mode : 142.447~- Mean 
C.V. : 46.12% 

Span : (D 10.043 90.0) / D50 = 

Dia. on %( 5.0%> : 70.395pm 
Dla. on %( 25.0%) : 108.820wm 
Dla. on %( 60.0°i&) : 145.203um 
Dla. on %( 75.0%) : 194.593~m 
Dla. on %< 95.0%) : 300.871 urn 

1. 

454cmVcm” S.D. : 73.933~m 
160.301 pm 

90 

%O on Dla.< 0.100pm) : 0.0% 
% on Dia.< 1 .OOOpm) : 0.0% 
% on Dia.< 10.000Pm) : 0.0% 
Yo on Die.( 100.000Clm) : 19.2% 
% on Dla.( 1OOO.OOOpm) : 100.0% 
. . . . .. .. ... 

101 9.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.3d 
67.52 
58.95 
51.47 
44.94 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.21 100.00 
0.38 99.79 
0.68 99.42 
1.33 98.74 
2.43 97.41 
3.93 94.96 
5.83 91.06 
0.12 85.22 

1n~di 77-10 . -. . . . . . . - 
12.12 66.69 
12.73 54.57 
12.13 41.84 
9.74 29.71 
7.57 19.98 
5.22 12.41 
3.16 7.19 
1.89 4.03 
1.09 2.14 
0.58 1.05 
0.31 0.47 ~~ 

39.23 0.16 
34.25 0.00 
29.91 0.00 

~~ 

0.16 
0.00 
0.00 

Panicle size I Frn 

26.1 1 
22.80 
19.90 
17.38 
15.17 
13.25 
? 1.56 
10.10 
6.816 
7.897 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 

2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

2.976 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.077 0.00 0.00 
0.766 0.00 0.00 

F - 47 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8@&,,Rev.O 
EORIBA IA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/01/01 
File Name: BC130685.DAT Sample Name: BCR 130 ID NO: 01/07/31-685 
Diet. Form: STANDARD R.R. Index: 114-000 
Diat. Mode: VOLUME Laser: 76.900 t Lamp: 85.008 t 
Circulation: 6 Agitation: 3 
Material: 50-220 um Quartz Source : CEC f BCR 
Lot No: Bottle 618 f Jar 130-6 Test No: 

U.Sonic 8fF (mid 
g1910' 

No. S I Z E ( m )  FREO.0 U.SIZE% No. SIZE(um) FREQ.% U.SIZB% 
( 1) 37.303 0.10 0.10 ( 15) 153.241 5.00 55.00 
( 2) 50.941 0.90 1.00 ( 16) 162.382 5.00 60.00 
( 3) 59.691. 1.30 2.30 ( 17). 171.524 5.00 65.00 
( 4) 70.536 2.70 5.00 ( 18) 182.683 5.00 70.00 
( 5) 83.393 5.00 10.00 ( 19) 194.874 5.00 75.00 

( 7) 94.353 0.80 15.80 ( 21) 225.422 4.20 84.20 
( 8) 101.497 4.20 20.00 ( 22) 228.287 0.80 85.00 
( 9) 109.070 5.00 25.00 ( 23) 256.374 5.00 90.00 
( 10) 116.608 5.00 30.00 . .  ( 24) 300.896 5.00 95.00 
( 11) 123.573 5.00 35.00 ( 25) 355.180 2.70 97.70 
( 12) 130.539 5.00 40.00 ( 26) 416.319 1.30 99.00 
( '13) 137.906 5.00 45.00 ( 27) 556.358 0:90 99.90 
( 14) 145.507 5.00 50.00 

Median : 145.203 (pm) Mean: 160.301 (pm) Mode: 142.450 (Cm) 

Coef. Var: 46.12% Spec. Area: 454 (cm2/cm3) 

( 6) 92.992 5.00 15.00 ( 20) 210.379 5.00 80.00 

Std. Dev.: 73.933 (pm) Span: 0.732 
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APPENDIX F-3 

PSD PARAMETRIC STUDY: TANK AW-103 COMPOSITE 

Consisting of 5 1 pages including this cover page 
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TABLE F-3. Sample identification and PSD run conditions. AW-103 composite subsamples 
SO lT00 1424 and SO lTOOl425. 

Conditions Key: P = Pump Speed Setting; P6 = 14.4 mL/s 
S = Stirrer Speed Setting (1-7); S1= Stirrer Speed 1; S3 = Stirrer Speed 3 
US =Ultrasonic ON Time (min); DT =Delay Time (min) between end of 
ultrasonic treatment and PSD measurement. 

..___ ..... __... ....... 

At Conditions 

~ 

... 

....... 

.... 

..... .......... 

.. ......... __ 

........ 

. 

.... 

.- . 

_I ... .. .. . . . . . .  . .  
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TABLE F-3 (continued). Sample identification and PSD run conditions. AW-103 composite 
subsamples SOlT001426 and SOlT001427. 

Conditions Key: P =Pump Speed Setting; P6 = 14.4 mL/s 
S = Stirrer Speed Setting (1-7); S 1 =  Stirrer Speed 1; S3 = Stirrer Speed 3 
US = Ultrasonic ON Time (min); DT = Delay Time (min) between end of 
ultrasonic treatment and PSD measurement. 

... ..... , ,. .. , .. ..... 
Run Run T T G u l a t i v e  Time (min)'-." I 

. ....... 
SOlT001426 

I 

: .  

..... ...... ...I . 
[LOAD-IN1 6 3 i 

......... I 4- Aw103746t.-6- I 3 L O /  ...... 1408 I 3' 
03747 .... 6 . i .... , 01 I... -- 

0: 14.1 I 7r- '-- '-4r'-.3 

.... 

..... 

..... - 
.... .. . . .  

I 

- . .  

. . . . . . .  

............ ._ 

F - 51 



HNF- 8842, Rev.0 
T o r  Wlndows(TM) Vgr.1.2Oj AuQ/13/'01 16:15 HORIBA LA-91 0 

~ a s e r  scattering partlcle size Ulstrlbutlon analyzer 
PARTICLE SIZE MEASUReMENT DATA 

Source : S01T001020 
ID# 
Filename : ~ ~ 1 0 3 7 3 3  
Sample : S01T001424 Lot Numbe : SOIT001424 

: 010810-733 10:25 Material : AW-103 Solids 

Condition 
T%(Ha-Ne): 79.6% Dlst.Fom: Std. Sammlna tlmes : 100 

(LAMP): 69.1% R.R.lnder: 1.16-0.001 ( > 
Agitatlon : 1 Clrcult" :6 

FDrmat 
Dlsit.base : Volume Scallng : Auto 

- 
AXIS : LogX - LlnearY 

Data 
Median : 7 . 0 7 3 ~ ~  SP.Araa : 25440cmP/cm' S.D. : 127.526Wm 
 de : 7.108wm Mean : 52.124wm 
C.V. : 244.66% 

Span : (D 10.0-D 90.0) / D50 - 31.060 

Dla. on %< 5.0%) : 0.398wm % on Die.( 0.10oPm) : 0.0% 
Dla. on %( 25.0%) : 3.285wm % on Dla.( 1.ooo~m) : 8.2% 
DIB. On %( 50.0%) : 7.073wm % on DIa.( 1O.OOOwm) : 62.1-A 
DiQ. on 75.09'') : 15.716vm % on Dls.( 100.000vm> : 00.6% 
Dla. on %( 95.0%) ~ 410.953um % on Dla.( 1000.00Ovm) : 100.0% 

Particle size / pm 

Slze twrn>  Frwq<oA>Und<%> Slzw(vm) FrsQ(%)Und(%) Slzetvm) Freq(-A)Una(%) 

1019.5 0.00 100.00 26.11 1.53 03.36 0.669 0.40 6.01 
0.504 0.43 6.40 890.1 0.00 100.00 22.80 2.06 81.03 

777.1 0.00 100.00 19.90 2.51 79.77 0.510 0.49 5.97 

0.309 0.70 4.90 592.4 1.40 99.54 15.17 3.52 74.21 
51 7.2 1.91 98.14 13.25 3.94 70.69 0.339 0.01 4.20 
451.6 1.76 96.22 11.56 4.32 66.74 0.296 0.86 3.40 

0.259 0.03 2.54 394.2 1.63 94.46 10.10 4.61 62.42 
344.2 1.20 92.83 8.816 4.79 57.01 0.226 0.70 1.71 
300.5 0.91 91.54 7.697 4.85 53.02 0.197 0.52 1.02 

- __. 

670.5 0.46 100.00 1 7.30 3.05 77.26 0.445 0.58 5.48 

262.4 0.61 90.63 6.720 4.83 40.17 0.172 0.30 0.49 
229.1 0.39 90.03 5.067 4.67 43.34 0.150 0.19 0.19 
200.0 0.31 89.64 5.122 4.46 38.67 0.131 0.00 0.00 

0.23 89.34 4.472 4.24 34.21 0.1 15 0.00 0.00 
152.5 0.16 89.11 3.905 3.96 29.96 0.100 0.00 0.00 
133.1 0.14 08.95 3.409 3.67 26.00 0.087 0.00 0.00 
116.2 0.14 08.01 2.976 3.24 22.32 0.076 0.00 0.00 

2.75 19.09 0.067 0.00 0.00 
88.50 0.21 88.48 2.269 2.28 16.34 0.058 0.00 0.00 
77.34 0.22 00.26 1 .sa1 1.83 14.06 0.051 0.00 0.00 
87.52 0.29 86.05 1.729 1.45 12.23 0.044 0.00 0.00 
50.95 0.36 87.76 1 2510 1.09 10.79 0.039 0.00 0.00 
51.47 0.43 87.40 1 .318 0.85 9.70 0.034 0.00 0.00 
44.94 0.58 86.97 1.151 0.65 0.85 0.029 0.00 0.00 
39.23 0.79 06.39 1.005 0.53 8.20 0.026 0.00 0.00 
34.25 q.02 85.6i 0.077 0.45 7.67 0.022 0.00 0.00 
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HNF- 88 62, Rev. 0 
HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/15/01 
File Name: AW103733.DAT Sample Name: 46ITdOiYW ID No: 01/08/10-733 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 79.615 % Lamp: 69.077 % 
Circulation: 6 Agitation:, 1 U.Sonic OFF b i n )  
Material : AM- 103 Soltdj Source: CSQfTXR S O I T  00 1020 8,/,S/Oi 
Lot No: Test No: 

rJJh 

No. SIZE(um) FREO.% U.SIZE% NO. SIZE(um) FREO.% U.SIZE% 
( 1) 0.141 0.10 0.10 ( 15) 8.160 5.00 55.00 
( 2) 0.196 
( 3) 0.249 
( 4) 0.398 
( 5) 1.372 
( 6 )  2.099 

( 8) 2.705 
( 9) 3.291 
( 10) 3.909 

( 7) 2.200 

( 11) 4.588 
( 12) 5.334 
( 13) 6.160 
( 14) 7.089 

0.90 1.00 
1.30 2.30 
2.70 5.00 
5.00 10.00 
5.00 15.00 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

9.424 
10.973 
12.953 
15.744 
20.230 
28.715 
31.668 
226.858 
411.771 
502.154 
563.414 
659.781 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 7.073 (pm) Mean: 52.124 ( p n )  Mode: 7.192 (pm) 
Std. Dev.: 127.526 (pm) Span: 55.879 
Coef. Var: 244.66% Spec. Area: 25448 (cm2/cm3) 
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"F- 9 8 6 2, Rev. 0 
Tor Windows(TM> Ver.1.201 Aug/l3POl 16:25 HORIBA LA-91 0 

Laser scattertng particle size dlstrlbutlon analyzer 
PARTICLE SlZE MEASUREMENT DATA 

source : s01-r001020 ID# 
Filename i Awl03734 
Sample . SOlT001424 Lot Numbe : s01~001424 

. 010810-734 10:32 Meterlal : A w l  03 Solids 

Condltlon 0lst.Form: Std. Sammllna times : 100 > T07aHe-Na): 79.7% 
(LAMP): 68.7% R.R.lndax: 1.16-0.001 < 

Agltatlon : 3 Clrcultn : 6  u.sonlc : ora( 120) 
Format WF os1 @&I 

Dlst.base : Volume Scallng : Auto AXIS : LogX - LlnearY 

Data 
Median : 5.690vm SP.Area : 30367cmx/cm' S.D. : 33.781vm 
Mode : 6.276vm Mean : 14.528vm 
C.V. : 232.52% 

Span : (D 10.0-D 90.0) I D50 = 4.252 

Dla. on %( 5.0%) : O.341um -/e on Dia.( 0.lOOrm) : 0.0% 
Dia. on %( 25.0%) : 2.723pm % on D1a.C 1 .OOOcrm) : 10.1 -% 
Dla. on %( 50.0%) : 5.690vm %o on Dla.( 1O.OOOpm) : 70.5% 
Dla. on %( 75.0%) : I I .561 urn % on Dla.( 100.000rm) : 97.1-26 
Dia. on %( 95.0%) : 54.670vm % on ola.(loOO.ooo~m) : 100.0°26 

Slze(vrn) Freq(%>UndC%) 

1019.5 0.00 100.00 
890.1 0.00 100.00 
777.1 0.00 100.00 
678.5 0.00 100.00 
592.4 0.00 100.00 
517.2 0.00 100.00 
451.6 0.00 100.00 
394.2 0.00 100.00 
344.2 0.16 100.00 
300.5 0.30 99.84 
262.4 0.28 99.54 
229.1 0.29 99.26 
200.0 0.34 98.97 
174.6 0.36 98.63 
152.5 0.37 98.26 
133.1 0.38 97.90 
116.2 0.36 97.52 
101.5 0.44 97.14 
88.58 0.45 96.70 
77.34 0.44 96.25 
67.52 0.50 95.81 
58.95 0.55 95.31 
51 -47 0.58 94.76 
44.94 0.70 94.18 
39.23 0.87 93.47 
34.25 1.06 92.60 
29.91 1.17 91.54 

. . .___. . 
26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1 .sa1 
I .729 
1.510 
1.316 
1.151 
.005 

0.877 
0.766 

1.38 
I .87 
2.27 
2.81 
3.28 
3.74 
4.19 
4.58 
4.88 
5.05 
5.15 
5.09 
4.95 
4.79 
4.54 
4.27 
3.82 
3.29 
2.77 
2.26 
1.83 
1.40 
1.10 
0.87 
0.70 
0.60 
0.55 
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90.37 
88.99 
87.12 
04.85 
82.04 
78.75 
75.01 
70.81 
66.23 
61.35 
56.30 
51.15 
46.06 
41 .I 1 
36.32 
31.78 
27.51 
23.89 
20.40 
17.63 
15.37 
13.54 
'12.14 
1 1.04 
10.17 
9.47 
8.86 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 
0.022 

0.54 8.31 
0.57 7.77 
0.64 7.20 
0.73 6.56 
0.87 5.83 
0.97 4.97 
1.01 3.98 
0.96 2.98 
0.79 2.03 
0.58 1.24 
0.34 0.66 
0.21 0.32 
0.11 0.11 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 



“F- 8861, Rev.0 
HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/15/01 
Pile Name: AW103734.DAT Sample Name: SOlTOO1424 ID NO: 01/08/10-734 
Dist. Porn: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 79.700 % Lamp: 68.675 % 
Circulation: 6 Agitation: 3 U.Sonic OFF (min) 
Material: Awl03 Solids Source: S01T001020 
Lot No: SOlT001424 Test No: 

LJ5C 
8/ld0 ‘ 

No. SIZB(um) FREO.% U.SIZE% No. SIZE(umm) FREO.% U.SIZE% 
( 1) 0.130 
( 2) 0.187 
( 3) 0.235 
( 41 0.341 
( 5) 0.974 
( 6) 1.685 
( 7 )  1.778 
( 8 )  2.227 

( 10) 3.229 
( 11) 3.760 
( 12) 4.341 

( 14) 5.699 

( 9) 2.728 

I 13) 4.983 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0 . 8 0  
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

6.505 
7.436 
8.533 
9.869 
11.562 
13.977 
16.868 
17.544 
25.212 
54.795 

124.249 
203.152 
317.556 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median :’ 5.690 (pm) Mean: 14.528 (pm) Mode: 6.279 (pm) 
Std.  Dev.: 33.78I (pm) Span: 7.576 
Coef. Var: 232.52% Spec: Area: 30367 (cm2/cm3) 



“F-$862, ~ev.0 
for Wlndows(TM) Ver.1.20J Auc~/14/.01 11 :53 HORIBA LA-91 0 

I aaer s c s t t e r l n a  ~3artlcIw olze dlstrlDutlon analyzer ___ ~ - .  
PARTICLE SIZE MEASUREMENT DATA 

Source : soiroo’1020 
I DIC 
Filename i Awl03735 
sample . SOlT001424 Lot Numbe : s01r001424 

. 010810-735 1037 Materlal : ~ W - 0 3  s o l i d s  

Condltlon 
D1st.Form: Std. Samollna times : 100 

) 
T?zdHe-Ne): 82.ID/k 

A-aitatlon : 1 Clrcultn : 6  U.sonlo : ON< 120) 

(LAMP): 69.6% R.R.lnd-x: 1.16-0.001 ( 

Format 
DIst.base : Volume Scallne : Auto AXIS : Loax - LlnearY 

Data 
Median : 3.941um SP.ArEa: 49461cm=/cm” S.D. : 6.666~- 
Mode : 8.225um Mean : 6.197~m 
C.V. : 107.58% 

Span : (D 10.0-D 90.0) I D50 = 3.803 

Dia. on  %( 5.0%) : 0.271um % on Dla.( 0.100clm) : 0.0% 
Dia. on W (  25.0%) : 1.136pm % on Dia.( 1 .OOOvm) 7 23.4% 
Dla. on %( 50.0%) : 3.941um % ~n Die.( 10.000pm) : 78.4% 
Dla. on %( 75.07s) : 8.956~m % on =la.( 100.000~m) : 100.0% 
Dla. on %( 95.0%) : 19.970~rn % on Dla.(1000.000~m) : 100.0% 

0.1 1.0 10.0 
P & s B I  vrn 

- 
1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

._ 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.14 
0.28 
0.51 
0.89 

.. 
100.00 26.1 1 
100.00 22.80 
100.00 7 9 . 9 0  
100.00 17.38 
100.00 15.17 
100.00 13.25 
100.00 11.56 
100.00 10.10 
100.00 8.816 

1 00.00 6.720 
100.00 5.867 
100.00 5.122 
100.00 4.472 
100.00 3.905 
100.00 3.409 

100.00 7.697 

100.00 2.876 
100.00 2.699 
100.00 2.269 
100.00 1.981 
100.00 1 .729 
100.00 1.510 
100.00 1.318 
100.00 1.151 
99.86 1.005 
99.57 0.877 
S9.06 0.766 

--__._..- 
1.38 98.18 
1.84 96.79 
2.38 94.95 
2.83 92.57 
3.31 89.74 
3.70 86.43 

4.21 78.72 
4.01 82.73 

4.30 74.51 
4.30 70.21 
4.26 85.91 
4.12 61.65 
3.96 57.53 
3.83 53.57 
3.67 49.74 
3.50 46.07 
5.25 42.56 
2.97 39.32 
2.68 36.34 
2.43 33.66 
2.23 31.23 
1.98 29.00 
1.85 27.02 
1.73 25.17 
1-66 23.44 
1.65 21.77 
1.68 20.12 
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.. 
0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.05% 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 
0.022 

.. 
1.75 18.44 
1.87 16.68 
2.01 14.82 
2.13 12.81 
2.24 10.68 
2.16 8.44 
1.96 
1.61 
1.1% 
0.77 
0.39 
0.24 
0.1 1 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

6.26 
4.30 
2.69 
1.51 
0.75 
0.35 
0.1 1 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



"~-88b'L, Rev.0 
HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - c 08/15/01 
Pile Name: AW103735.DAT Sample Name: ,801T001424 
Dist. Porn: STANDARD R.R. Index: 116-000 
Diet. Mode: VOLUME Laser: 82.109 % Lamp: 69.609 % 
Circulation: 6 Agitation: 1 U.Sonic .I* ( m i n )  
Material: Awl03 Solids Source: S01T001020 
Lot No: 901T001424 Test No: 

ID NO: 01/08/10-735 

No. SIZB(um)  FREQ.% U.SIZE% No. SIZE(urn) FRgO.% U.SIZE% 
( 1) 0.129 
( 2) 0.180 
( 3) 0.216 
( 4) 0.272 
( 5) 0.374 
( 6) 0.517 
( 7) 0.549 
( 8 )  0.759 
( .  9)  1.137 
( 10) 1.608 
( 11) 2.124 
( 12) 2.678 
( 13) 3.277 
( 14) 3.943 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0 . 8 0  
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

4.706 
5.568 
6.538 
7.650 
8.965 

10.566 
12.232 
12.596 
15.371 
19.975 
24.968 
29.637 
41.002 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 3.941 (pn)  Mean: 6.197 (p) Mode: 8.237 (pm) 
Std. Dev.: 6.666 (p)  Span: 2.795 
Coef. V a r :  107.58% Spec. Area: 49461 (Cm2/cm3) 

F - 57 



"F-8862, Rev.0 
for Wlndows(TM) Ver.1.20j Aug113/'01 16:28 HORIBA LA-91 0 

laser scattering particle slre distribution analyzer 
PARTICLE SIZE MEASUREMENT DATA 
I* 
Fliename i AW103736 
Sample . SOlT001424 Lot Numbe 1 SOlT001424 

. 010810-736 10:40 Material : Awl03 Solids 
source . so1 roo4 020 

COndition 
T%(He-Nw): 81 -2% Dist.Form: Std. Samollna time5 : 1 0 0  

(LAMP): 68.6% R.R.lnde-r 1 .16-0.001 ( ) 

Aaitatlon : 3 Circuitn : 6  

Format 
DIst.base : VOlUmE Scaling : Auto 

Date 
Median : 3,833pm SP.Area 
Mod8 : 6.278-m Mean 
C.V. : 112.10% 

Span : (D 10.0-D 90.0) / D50 = 4. 

Dia. on %( 5.0%) : 0.277wm 
Dia. on -A( 25.0%) : 1.375wm 
Dia. on %( 50.0%) : 3.833Wm 
Dis. on %( 75.0%) : 9.090pm 
Dia. on %( 95.0%) : 21.870-m 

U.sonic : wm< 120) 
OFF ~ / , ; / i ~ i  -,.-, -. 

Axis : LogX - LinwarY 

461 34cmVcm" S.D. : 7.296wm 
6.508um 

97 

% on Dia.( 0 . 1 O O ~ m )  : 0.0% 
% on Dia.( 1 .OOOwrn) : 20.396 
% On D1a.C 1O.OOO~m) : 77.7% 
% on Dia.( 100.000wm) : 100.0% 
% On Dia.( 1 O O O . O O O ~ m )  : 100.0% 

_... . -- .... 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.13 100.00 
0.25 99.87 
0.45 99.61 
0.74 99.17 
1.16 98.43 

Particle size I pm 

- 
26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
1 1-56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.1 22 
4.472 

3.409 
2.976 
2.599 

I .sa1 
1.729 
1.510 
1.318 
1.151 
1.005 
0.877 
0.766 

3.905 

2.268 

1.64 
2.05 
2.48 
2.84 
3.18 
3.45 
3.67 
3.81 
3.90 
3.94 
3.97 
3.94 
3.92 
3.93 
3.92 
3.89 
3.74 
3.52 
3.25 
2.95 
2.67 
2.31 
2.07 
1.83 
1.65 
1.53 
1.46 
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. 
97.27 
95.63 
93.58 
91 .os 
88.26 
85.07 
81.62 
77.95 
74.14 
70.23 
66.29 
62.32 
58.38 
54.46 
50.53 
46.61 
42.72 
38.98 
35.46 
32.21 
29.26 
26.60 
24.28 
22.22 
20.39 
18.75 
17.22 

0.669 1.45 
0.584 1.49 
0.510 1.59 
0.445 I .69 
0.389 1 .a2 
0.339 1 .84 
0.296 1.72 
0.259 1.48 
0.226 1.13 
0.197 0.76 
0.172 0.41 
0.150 0.25 
0.131 0.12 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 
0.022 0.00 

1 5.75 
14.30 
12.81 
11.22 
9.54 
7.71 

4.15 
2.67 
1.54 

0.37 
0.12 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

5.87 

0.78 



~ ~ ~ - 8 3 6 2 ,  ~ev.0 
HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C Oa/lS/Ol 
File Name: AW103736.DAT Sample Name: 801T001424 ID No: 01/08/10-736 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 81.189 % Lamp: 68.635 % 
Circulation: 6 
Material: Awl03 Solids source: S01T001020 
Lot No: SOlT001424 Test No: 

,SC- Agitation: 3 U.Sonic aFF (min) 
11 1610' 

NO. SIZE(Icm) FREQ.% U.SIZE% No. SIZE(um) FREQ.% U.SIZE% 
( 1) 0.128 
( 2) 0.179 
( 3) 0.216 
( 4) 0.277 
( 5) 0.404 
( 6 )  0.625 
( 7) 0.672 
( 8) 0.974 

( 10) 1.792 
( 11) 2.228 
( 12) 2.702 
( 13) 3.230 
( 14) 3.837 

( 9) 1.378 

0.10 0.10 
0.90 1.00 
1.30 2.30 
2.70 5.00 
5.00 10.00 
5.00 15.00 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

4.562 
5.428 
6.442 
7.639 
9.105 

10.918 
12.822 
13.212 
16.528 
21.912 
27.518 
33.266 
46.579 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 3.833 (pm) Mean: 6.508 (pm) 
Std. Dev.: 7.296 (pm) Span: 3.334 
C o e f .  Var: 112.10% Spec. Area: 46134 (crnZ/cm3) 

Mode: 6.279 (pm) 

F - 59 



HNF-8862; Rev.0 
T o r  Windows<TM) Ver.l.201 Au~l14fO1 12:49 HORIBA LA-91 0 

Laser scattering RartlCIe size distribution analyzer 
PARTICLE SIZE MEASUREMENT DATA 
I D #  : 010610-738 11:43 Material : Awl03 Solids 
Fllename : Awl03738 source : S01T001020 
Sample : SOIT001424 Lot Nurnbe : S01T001424 

condition 
TVdHe-Ne): 81.7-A Dist.Form: Std. Samolina times : 1 0 0  

(LAMP): 70.0% R.R.lnuex 1.16-0.001 ( ) 

Agitation : 1 Circuitn : 6  U.oonic : *( 120) 

Format 
Dist.bsw3e : voiume Scalina : Auto Axis : LogX - LinearY 

Data 
Median : 3 . 8 6 S w m  SP.Area : 42465cmvcm= S.D. : 7.740wm 
M o d e  : 3.188pm Mean : 6.729wm 
C.V. : 11 5.03% 

Span ; (D 10.0-D 90.0) / D50 = 4.270 

S i z e t w m )  Freq(%)Una(o!) 

1019.5 0.00 100.00 
690.1 0.00 100.00 
777.1 0.00 100.00 
676.5 0.00 100.00 
592.4 0.00 100.00 
517.2 0.00 100.00 
451.6 0.00 100.00 
394.2 0.00 100.00 
344.2 0.00 100.00 
300.5 0.00 100.00 
262.4 0.00 100.00 
229.1 0.00 100.00 
200.0 0.00 100.00 
174.6 0.00 100.00 
152.5 0.00 100.00 
133.1 0.00 100.00 
i1e.z 0.00 100.00 
101.5 0.00 100.00 
88.58 0.00 100.00 
77.34 0.00 100.00 
67.52 0.00 100.00 
58.95 0.11 100.00 
51.47 0.21 99.89 
44.94 0.36 99.69 
39.23 0.58 99.33 
34.25 0.88 98.75 
29.91 1.28 97.86 

__ - - 

I 
-< 1 

Dia. on %( 5.0%) : 0.286pm % on Dta.( 0 .1OOpm) : 0.0% 
Dia. on %( 25.0%) : 1.635wm % on Dla.( 1.000pm) : 17.2% 
Dla. on %( 50.0%) : 3.865pm ?4 on D1a.C 10.000~m) : 77.8% 
Dla. on %( 75.0%) : 8.969wm % on Dla.( 100.000pm) : 100.0% 
Dla. on %< 95.0%) : 22.965prn -/e on Dia.( 1OOO.OOOpm) : 100.0% 

.. -. . 

. .. 
26.11 
22.60 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1 .we.* 
? .729 
1.510 
1.318 
1.151 
1.005 
0.877 
0.766 

1.67 
2.04 
2.39 
2.71 
3.00 
3.24 
3.44 
3.62 
3.76 
3.87 
4.00 
4.08 
4.16 
4.28 
4.37 
4.43 
4.31 
4.04 
3.70 
3.29 
2.87 

2.02 
1 .68 
I .44 
1.27 
1.17 

2.38 
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96.58 
94.91 
92.87 
90.49 
87.76 
84.78 
81.54 
78.10 
74.48 
70.72 
66.84 
62.85 
56.77 
54.61 
50.33 
45.96 
41.53 
37.22 
33.18 
29.47 
26.19 
23.31 
20.93 
18.92 
17.23 
15.80 
14.52 

0.669 1.14 
0.584 ?.16 
0.510 I .24 
0.445 1.34 
0.369 I .49 
0.339 1.56 
0.296 1.51 
0.259 1.34 
0.226 I .05 
0.197 0.73 
0.172 0.40 
0.150 0.24 
0.131 0.12 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.03% 0.00 
0.034 0.00 
0.02s 0.00 
0.026 0.00 
0.022 0.00 

13.35 
12.21 
1 I .os 
9.81 
6.46 
6.97 
5.41 
3.90 
2.55 
I .50 
0.77 
0.37 
0.12 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF- 8-844 Rev. 0 
HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/15/01 
File Name: AW103738.DAT Sample Name: SOlT001424 ID No: 01/08/10-738 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 81.689 % Lamp: 70.045 % 
Circulation: 6 Agitation: 1 U.Sonic 6SF. (mint 
Material: Awl03 Solids Source: S01T001020 
Lot No: SOlT001424 Teat No: 

No. SIZE(um) FREO.% U.SIZE% NO. SIZE(1M) FREO.% U.SIZE% 
( 1) 0.128 0.10 0.10 ( 15) 4.533 
( 2 )  0.180 
( 3) 0.219 
( 4) 0.286 
( 5) 0.455 
( 6 )  0.808 
( 7) 0.878 
( 8 )  1.241 
( 9) 1.639 
( 10) 2.022 
( 11) 2.417 
( 12) 2.842 
( 13) 3.315 
( 14) 3.867 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 

10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

5.347 
6.326 
7.516 
9.000 

10.908 
12.946 
13.389 
16.980 
22.966 
29.430 
36.439 
51.837 

~~ 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 3.865 (pm) Mean: 6.729 (pm) Mode: 3.185 (pm) 
Std .  Dev.: 7.740 (pm) Span: 3.614 
Coef. Var: 115.03% Spec. Area: 42465 (cmZ/cm3) 

F - 61 
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"~ -886z ,  Rev.0 
for W:ndows(TM) ver.l.2Oj Aug/14/'01 12:49 HORIBA LA-910 

Laser scattering partlde size dlstrlbutlon analyzer 
PARTICLE SIZE MEASUREMENT DATA 

source : ~0 i r001020 )D# 
Fllename i Awl03739 
Sample . SOlT001424 Lot Nurnbe : SOlT001424 

: 010810-739 11:47 Materlal : Awl03 Sollda 

Condition 
T%(He-Ne>: 81 .9% Dlst.Form: Std. SarnPllna tlme8 : 100 

(LAMP): 70.1% R.R.lndBr: 1.16-0.001 ( > 
Agitatlon : 3 Clrcultn :6 U.50nic : am< 120) 

Format OFF (3.C %/ls/ar 
Dlst.base : Volume Scaling : Auto AXIS : LOQX - LlnearY 

nata 
Median : 3.947pm SP.Area : 42447cm'fcm' S.D. : 8.488prn 
Mode : 3.186urn Mean : 7.226pm 
C.V. : 117.46% 

Span : (D 10.0-D 90.0) / D5O = 4.623 

Dla, on %( 5.0%) : 0.290prn % on Dia.( 0,100prn) : 0.0% 
Dia. on %( 25.0%) : 1.563prn %O on Dla.( 1.0001-rrn) : 17.8% 
ma. on %( SO.Oo/-) : 3.947prn 9'- on Dla.( 10.0OOclm) : 75.6% 
DIQ. on *A( 75.0%) : 9.785pm % on Die.< 100.000iJrn) : 1OO.OsS 
DID. on %( 95.OoA) : 25.274clrn % on Dia.( 1oOO.ooOpm) : 100.0% 

3 

__ . . ~ . .. -. . 7: 
S T  I: 

, .. - 

10.0 
P a M s k a l  urn 

1019.5 
890.1 
777.1 

592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

678.5 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 ?OO.OO 
0.00 100.00 
0.00 100.00 
0.17 100.00 
0.32 89.83 
0.52 89.52 

1.15 98.20 
0.80 g9.00 

1.58 97.05 

26.1 1 
22.80 
-9.90 
1 7.38 
15.17 
13.25 
11.56 
10.10 

7.697 
6.720 

5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1 .sa1 
1.729 
1.510 
1.318 
1.151 
1.005 

0.766 

8.816 

9.867 

0.877 

1.95 95.47 
2.32 93.51 
2.62 91.20 
2.90 88.58 

3.30 82.55 
3.44 79.26 

3.63 72.27 
3.68 68.65 
3.75 64.97 
3.78 61.22 

3.92 53.61 
4.00 49.69 
4.06 45.69 
3.98 41.63 
3.79 37.66 

3.20 30.34 
2.86 27.14 
2.44 24.27 
2.13 21.83 
1.82 19.70 
1.58 17.89 
1.41 16.31 
1.31 14.89 

3.13 as.68 

3.55 75.82 

3.83 57.44 

3.53 33.86 
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. .  
0.669 1.26 
0.584 1.26 
0.510 1.33 
0.445 1.40 
0.389 1.52 
0.339 1.57 
0.296 1.49 
0.259 1.31 
0.226 1.01 
0.197 0.70 
0.172 0.39 
0.150 0.23 
0.131 0.12 
0.1 15 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 
0.022 0.00 

13.59 
12.33 
11.07 
9.74 

6.81 
5.24 
3.76 
2.45 
1.44 
0.74 
0.35 
0.12 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

8.34 



HNF- 8W2, Rev.0 
HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/15/01 
File Name: AW103739.DAT . Sample Name: SOlT001424 ID No: 01/08/10-739 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 81.909 % Lamp: 70.132 t 
Circulation: 6 Agitation: 3 U.Sonic 6Fp ( m i n l  
Material: Awl03 Solids Source: S01T001020 
Lot NO: S01T001424 Test No: 

> No. SI E FRZ . U.SIZE 
( 1) 0.129 0.10 0.10 ( 15) 4.709 
( 2) 0.182 
( 3) 0.221 
( 4) 0.290 
( 5) 0.458 
( 6 )  0.774 
( 7) 0.837 
( 8) 1.174 
( 9) 1.566 
( 10) 1.954 
( 11) 2.368 
( 12) 2.822 
( 131 3.336 
( 14) 3.950 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

5.627 
6.729 
8.114 
9.801 
11.944 
14.261 
14.753 
18.749 
25.315 
32.371 
39.283 
54.443 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 3.947 (pm) Mean: 7 . 2 2 6  (!an) Mode: 3.185 (pm) 
Std. Dev.: 8.488 (pm) Span: 3.924 
Coef. Var: 117.46% Spec. Area: 42447 (cmz/cm3) 

F - 63 



“~- ,8865 RW.O 
for Windows(TM) Ver.l.20j Sep/25/’01 12:06 HORIBA LA-910 

Laser scattering particle size distribution analyzer 
PARTICLE SIZE MEASUREMENT DATA 
1 D# 
Filename : Awl03740 Source 
SamDle : S01T0014M Zs Lot Nurnbe : SOlT00141425 

Condition 

d5C 
3 (l5bI 

: oiosi0.740 12:os Material : AW103 Solids 
: SOlT001020 

T%o(He-Ne> : 73.6pJn 0ist.Form: Std. SamDlinn times : 100 
(LAMP): 60.5% R.R.Index: 1.16-0.OOi < > 

Agitation : 1 Circultn : 6  

Format 
Dist.base : Volume Scaling : Auto 

U.sonic : Qeu< 120) 
6ff 

A x i s  : LOEX. LinearY 

Data 
Median : 7.631vrn SP.Area : 27633crnz/cm’ S.D. 
Mode : 8.236pm Mean : 77.435pm 
C.V. : 240.83% 

Span : (D 10.0-D 90.0) / D50 = 58.029 

Dia. on %< 5.070) : 0.342pm vo on Dia.< 0.100pm) : 
Dia. on yo( 25.0%) : 3.279pm ?& on Dia.< 1.000pm) : 
Dia. on %C 50.0?&0> : 7.631prn yo on Dia.< 10.000pm) : 
Dia. on yo< 75.0%) : 17.610pm ?Zo on Dia.( 100.000~m) : 
Dia. on %C ?Go on Dia.< 1000.000~rn) : 95.0%) : 591.653vm 

0.0% 
9.5% 

59.0% 
87.5% 

Size<pm> 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 

Freq(%)UndC%) 

0.00 100.00 
0.59 100.00 
1.56 99.41 

3.05 95.03 
1.85 91.97 

-- 

2.83 97.86 

~ . _  ~~- 
0.97 90.12 
0.55 89.15 
0.35 88.60 
0.25 88.25 
0.17 88.00 
0.12 87.82 
0.12 87.70 
0.10 87.58 
0.00 87.48 
0.00 87.48 
0.00 87.48 
0.14 87.48 
0.17 87.33 ~. ~ ~~ ~~ 

77.34 0.20 87.16 ~ . _ _  ~ _ _  
67.52 0.28 86.96 
58.95 0.37 86.67 
51.47 0.47 86.31 
44.94 0.64 85.84 
39.23 0.89 85.20 

Particle size I pm 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
5.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

1.82 81.70 0.669 0.46 
2.35 79.88 0.584 0.50 
2.81 77.53 0.510 0.58 
3.30 74.72 0.445 0.68 
3.72 71.42 
4.06 67.71 

0.389 0.83 
0.339 0.94 ~~ . . -  ~ ~ 

4.32 63.65 0.296 1 .oo 
4.49 59.33 0.259 0.96 
4.55 54.83 0.226 0.80 
4.50 50.28 0.197 0.59 
4.40 45-78 0.172 0.34 ~~ 

4.20 41.38 0.150 0.21 
3.97 37.18 0.131 0.10 
3.76 33.21 0.115 0.00 
3.51 29.44 0.100 0.00 
3.26 25.93 
2.90 22.67 
2.49 19.77 
2.10 17.28 
1.72 15.18 
1.39 13.46 
1.07 12.07 
0.85 11.01 
0.68 10.15 
0.56 9.48 

0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0 .oo 
0.026 0.00 

7.98 
7.52 
7.02 
6.45 
5.77 
4.95 
4.00 
3.00 
2.04 
1.24 
0.65 
0.31 
0.10 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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HNF-8862, Rev.0 
HORIBA LA-910 
PARTICLE SIZE DISTRIBWION DATA TABLE Custom - C 08/15/01 
File Name: AW10374O.DAT Sample Name: SOlTOOl41425 ID NO: 01/08/10-740 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 73.573 % Lamp: 60.523 % 
Circulation: 6 Agitation: 1 U.Sonic (16 (min) 
Material: Awl03 Solids Source: SOlT001020 
Lot NO: SOlTOO142# Test No: 

25 
; No. SIZ No. SIZE m FRE % U.SIZE 
( 1) 0.130 0.10 0.10 ( 15) 8.863 5.00 55.00 
t 2) 0.187 
( 3) 0.235 
( 4) 0.342 
( 5) 1.117 
( 6 )  1.954 
( 7) 2.066 
( 8 )  2.628 
( 9) 3.285 

( 11) 4.766 
( 12) 5.622 
( 13) 6.568 
( 14) 7.635 

( 10) 3.988 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 

10.00 
15.00 
15.80 
20.00 
25.00 
'30.00 
35.00 
40.00 
45.00 
50.00 

10.326 
12.125 
14.435 
17.625 
23.012 
33.844 
38.134 

444.382 
591.700 

750.889 
673.688 

870.838 

5.00 
5.00 
5.00 
5.00 
5.00 
4.20 
0.80 
5.00 
5.00 
2.70 
1.30 
0.90 

60.00 
65.00 
70.00 
75.00 
80.00 
84.20 
85.00 
90.00 
95.00 
97.70 
99.00 
99.90 

Median : 7.631 (pm) Mean: 77.435 (pm) Mode: 8.237 (pm) 
Std. Dev.: 186.482 (pm) Span: 75.223 
Coef. Var: 240.83% Spec. A r e a :  27633 (cm2/cm3) 

F - .65 



HNF-: 86 62 ,RW. 0 
fo; WindowsCTM) Ver.l.2Oj Sep/25/’01 l2:06 HORIBA LA-910 

Laser scattering particle size distribution analyzer 
PARTICLE SIZE MEASUREMENT DATA 

Sample : SOlTOO141425 Lot Nurnbe I S01T0014m 25 
Condition 

ID# : 010810-741 12:11 Material : AW103 Solids &e- 
Filename : Awl03741 Source . so 1 roo 1020 

TVo,(He-Ne> : 73.3W- Dist.Form: Std. SamDlina times : 100 
(LAMP): 60.0% R.R.lndex: 1.16.0.00i ( > 

Agitation : 3 Circultn : 6  U.sonic : ON< 120) 
Format OFF 

Dist.base : Volume Scaling : Auto Axis : LOEX. LinearY 

Median : 5.679prn SP.Area : 34081crn*/cm’ S.D. : 7.811pm 
Mode : 8.228pm Mean : 7.978pm 
C.V. : 97.91% 

Span : <D 10.0-D 90.0) / D50 = 3.051 

Dia. on %( 5.0%) : 0.303pm Yo on ma.( 0.100pm) : 0.0% 
Dla. on %( 25.0%) : 2.559pm To on Dia.( 1.000prn) : 12.1% 
Dia. on Yo< 50.0%) : 5.679pm %on Dia.( 10.000pm) : 71.7% 
Dia. on To( 75.0%) : 10.935pm Yo on Dia.< 100.000pm) : 1 0 0 . O ~ o  
Dia. on Yo( 95.0%) : 23.501pm %on Dia.( 1OOO.OOOpm) : 100.070 

Data 

. ._ . . . . . . .. 

Particle size I fim 

Size(IJm> Freq(%>Und<%> Sizeolm) Freq(%Wnd<%> Size<pm) Freq<%>Und<%) 
. __ _. . .. ... . 

1019.5 ~ ~ ~~~~~ 

890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

0.00 100.00 26.11 1.79 96.39 0.669 
0.00 100.00 22.80 2.38 94.60 0.584 
0.00 100.00 19.90 2.97 92.22 0.510 
0.00 100.00 17.38 3.55 89.24 0.445 
0.00 100.00 15.17 4.10 85.69 0.389 
0.00 100.00 13.25 4.56 81.59 0.339 
0.00 100.00 11.56 4.93 77.03 0.296 
0.00 100.00 10.10 5.18 72.10 0.259 
0.00 100.00 8.816 5.29 66.92 0.226 
0.00 100.00 7.697 5.27 61.63 0.197 
0.00 100.00 6.720 5.18 56.37 0.172 
0.00 100.00 5.867 4.96 51 l C 3  n 1c.n . . - - - -. - - ~~ 

0.00 100.00 5.122 4.71 46.23 0.131 
0.00 100.00 4.472 4.4% 41.52 0.115 
0.00 100.00 3.905 4.21 37.03 0.100 
0.00 100.00 3.409 3.94 32.82 0.087 
0.00 100.00 2.976 3.53 28.88 0.076 
0.00 100.00 2.599 3.08 25.35 0.067 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.14 100.00 
0.24 99.86 
0.39 99.62 
0.61 99.24 

2.269 2.63 22.27 
1.981 2.18 19.64 
1.729 1.80 17.46 
1.510 1.42 15.66 
1 . 3 1 8  1.15 14.24 
1.151 0.93 13.09 
1.005 0.78 12.16 

F - 66 

0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.64 10.05 
0.68 9.41 
0.78 8.73 
0.89 7.95 
1.06 7.05 
1.19 5.99 
1.23 4.80 
1.16 3.57 
0.95 2.41 
0.69 1.46 
0.40 0.76 
0.24 0.36 
0.12 0.12 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 ~~~~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 



HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/15/01 
File Name: AW103741,DAT Sample Name: SOlT0014W25 ID NO: 01/08/10-741 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 73.281 0 
Circulation: 6 Agitation: 3 U.Sonic aFF(min) 
Material: AW103 Solids Source: S01T001020 
Lot No: SOlTOO14a4~5 Test No: 

Lamp: 59.953 t 

Js;,,dDI 

No. SIZE(um) FREO.% U.SIZE% No. SIZE(um) FREO.% U.SIZE% 
~~ 

( 1) 0.128 
( 2) 0.181 
( 3) 0.223 
( 4) 0.303 
( 5) '0.662 
( 6) 1.421 
( 7) 1.527 

( 9) 2.561 
( 10) 3.099 
( 11) ' 3.665 
( 12) 4.280 
( 13) 4.953 
( 14) 5.688 

( 8 )  2.020 

0.10 0.10 
0.90 1.00 
1.30 2.30 
2.70 5.00 
5.00 10.00 
5.00 15.00 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

6.494 
7.393 
8.408 
9.577 

10.959 
12.658 
14.470 
14.846 
18.021 
23.540 
29.923 
37.322 
53.671 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : ' 5.679 (pm) Mean: 7.978 (pm) 
Std. Dev.: 7.811 (pm) Span: 2.213 
Coef. Var: 97.91% Spec. A r e a :  34081 (cm2/cm3) 

Mode: 8.237 (pn) 
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HNF-8862 Rev. 0 
I 

for Windows(TM) Ver.l.2Oj Sep/Z5/'Ol 12:05 HORIBA LA-910.  . 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# 
Filename i Awl03742 Source 
Sample . SOlT0014242S Lot Numbe : SOlT00142P a- 

Material : AW103 Solids : 010810-742 12:35 
: S01T001020 

Condition 
T%(He-Ne>: 76.8% Dist.Form: Std. Samplinn times : 100 

Agitation : 1 Circultn : 6  U.sonic : ON(1200) 

(LAMP): 60.0% R.R.index: 1.16-0.OOi ( ) 

Format 

Data 

Dist.base : Volume Scaling : Auto Axis : LogX. LinearY 

Median : 3.369pm SP.Area : 58896cm'/cm' S.D. : 6.890pm 
Mode : 9.448pm Mean : 6.065pm 
C.V. : 113.60% 

Span : (D 10.0-D 90.0) / D50 = 4.640 

Dia. on VA 5.0%) : 0.251pm V0 on Die.< 0.100um) : 0.0% 
Dia. on %( 25.0%) : 0.730pm % on Dia.( 1.000pm) : 29.6% 
Dia. on To< 50.0%) : 3.369pm % on Dia.C 10.000!dm) : 77.3% 
Dia. on Yo< 75.0%) : 9.231vm Yo on Dia.< 100.000um) : 100.0% 
Dia. on yo( 95.0%) : 2 0 . 4 4 5 ~ ~ ~  5% on Dia.< 1000.000pm) : 100.0% 

Panicle size 1 pm 

1019.5 0.00 100.00 26.11 1.57 98.21 0.669 2.20 23.66 
890.1 0.00 100.00 22.80 2.05 96.64 0.584 2.37 21.47 
777.1 0.00 100.00 19.90 2.67 94.60 0.510 2.57 19.10 
678.5 0.00 100.00 17.38 3.06 91.92 0.445 2.76 16.53 
592.4 0.00 100.00 15.17 3.51 €38.86 0.389 2.92 13.77 
517.2 0.00 100.00 13.25 3.80 85.35 0.339 2.84 10.85 
451.6 0.00 100.00 11.56 3.94 81.55 0.296 2.55 8.00 
394.2 0.00 100.00 10.10 3.95 77.61 0.259 2.08 5.45 
344.2 0.00 ioo.oo 8.816 3.86 73.66 0.226 1.50 3.37 
300.5 0.00 100.00 7.697 3.70 69.80 0.197 0.96 1.88 
262.4 0.00 100.00 6.720 3.53 66.10 0.172 0.49 0.91 
229.1 0.00 100.00 5.867 3.32 62.57 0.150 0.29 0.42 

~ .~ ~~~ ~~ 

., 200.0 0.00 100.00 5.122 3.1.3 59.26 0.131 0.13 0.13 
0.00 0.00 174.6 0.00 100.00 4.472 3.00 56.13 0.115 

152.5 0.00 100.00 3.905 , 2.88 53.12 0.100 0.00 0.00 
133.1 0.00 100.00 3.409 2.77 50.24 0.087 0.00 0.00 
116.2 0.00 100.00 2.976 2.63 47.47 0.076 0.00 0.00 
101.5 

77.34 
67.52 
58.95 
5 1.47 
44.94 
39.23 

88.58 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.12 100.00 
0.25 99.88 

2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

2.50 44.83 
2.35 42.33 
2.23 39.97 
2.15 37.74 
2.02 35.59 
1.98 33.57 
1.94 31.59 
1.94 29.65 

0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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m - 8 8 b 2  J Rev. 0 

. HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/15/01 
File Name: AW103742.DAT Sample Name: SOlT0014X25 ID No: 01/08/10-742 
Dist. Form: STANDARD R . R .  Index: 116-000 
Dist. Mode: VOLUME Laser: 76.796 t Lamp: 59.991 I 
Circulation: 6 
Material: Awl03 Solids Source: SOlTOOlO2O 
Lot No: S01T0014F1 2s" Test No: 

d 4  Agitation: 1 U.Sonic **  (min) 
8lrrlQl 

NO. sIZE(um) FREO.% U.SIZE% No. SIZE(I(m) PREO.% U.SIZE% 
. ( 1) 0.127 

( 2) 0.174 
( 3) 0.205 
( 4 )  0.251 
( 5) 0.326 
( 6) 0.414 
( 7) 0.430 
( 8) 0.538 
( 9) 0.732 
( 10) 1.031 
( 11) 1.454 
( 12) 1.984 
( 13) 2.622 
( 14) 3.372 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

4.259 
5.289 
6.454 
7.756 
9.251 

10.987 
12.737 
13.091 
15.994 
20.475 
25.033 
29.332 
40.120 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 3.369 (pm) Mean: 6.065 (pm) Mode: 9.435 (prn) 
Std. D e v . :  6.890 (pm) Span: 3.328 
Coef. Var:  113.60% Spec. Area:  58896 (cm2/cm3) 
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HNF-88 b'l,Rev. 0 

for Windows(TM> Ver.l.2Oj Sep/25/'01 12:05 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

~ 

PARTICLE SIZE MEASUREMENT DATA 
i D# : 010810-743 12:38 Material : Awl03 Solids 
Filename : Awl03743 Source : SOlT001020 
Sample : SOiT00142425 Lot Numbe : SOlT001424 25 
Condition 

T%(He-Ne> : 75.7% Dist.Form: Std. Samplinp: times : 100 
(LAMP): 59.0% R.R.Index: 1.16-0.OOi ( > 

Agitation : 3 Circultn : 6  U.sonic : MclCl200) 
Format O R  - 

Dist.base : Volume Scaling : Auto Axis : LOEX. LinearY 
~ 

Data 
Median : 3.246pm SP-Area : 56203cm'/cm' S.D. : 7.131pm 
Mode : 10.792pm Mean : 6.169pm 
C.V. : 115.60y0 

Span : (D 10.0-13 90.0) / D50 = 4.968 

Dia. on YO( 5.070) : 0.254wm % on Dia.C 0.100pm> : 0.0% 
Dia. on To( 25.0700) : 0.857wm 70 on Dia.( 1.000pm) : 27.3% 
Dia. on %< 50.00j0> : 3.246vm 7%. on Dia.< 10.000pm> : 77.2% 
Dia. on %< 75.0%) : 9.216um Yo on Dia.< 100.000pm) : 1 0 0 . O ~ o  
Dia. on ?To( 95.0%) : 21.297wm 7- on Dia.( 1000.000pm) : 100.0% 

Particle size I pm 

Size(urn> 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 

~ ~ 

262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 

51.47 
44.94 
39.23 

58.95 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 .~ ._ ~~ 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 ~~ ~. 
0.17 100.00 
0.34 99.83 

Size(um) - 
26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

2.16 96.08 
2.71 93.92 
3.04 91.21 
3.40 88.17 
3.60 84.77 
3.69 81.17 
3.68 77.47 
3.59 73.80 
3.45 70.21 
3.33 66.75 
3.19 63.42 
3.08 60.23 
3.04 57.15 
3.02 54.10 
3.01 51.09 
2.95 48.08 
2.89 45.13 
2.78 42.24 
2.67 39.46 
2.57 36.79 
2.38 34.22 
2.28 31.84 
2.15 29.56 
2.05 27.41 

F - 70 

Size(pm) 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

2.02 21.37 
2.10 19.35 
2.24 17.25 
2.38 15.01 
2.54 12.63 
2.52 10.09 
2.31 7.56 
1.94 5.25 
1.43 3.32 

0.50 0.94 
0.29 0.43 
0.14 0.14 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

0.95 1.89 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 



HORIBA LA-910 

File Name: AW103743.DAT Sample Name: S01T00142%25 ID No: 01/08/10-743 
Dist. Fom: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 75.706 % Lamp: 59.021 % 
Circulation: 6 Agitation: 3 U.Sonic OFF Win) 

Lot NO: SOlT0014a25 Test No: 

PARTICLE SIZE DISTRIBUTION DATA TPBLE Custom - c 08/15/01 

db"C 
Material: Awl03 Sol ids  Source: SOlT001020 8 l , d O '  

NO. SIZE(um) FREO.% U.SIZE% No. SIZE(um) FREO.% U.SIZE% 
0.127 
0.174 
0.205 
0.254 
0.338 
0.445 
0.468 
0.611 
0.858 
1.183 
1.576 
2.037 
2.584 
3.253 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

4.072 
5,073 
6.271 
7.638 
9.235 
11.100 
12.979 
13.375 
16.499 
21.346 
25.926 
30.762 
41.599 

5.00 55.00 
5.00 60.00 
5 . 0 0  65.00 
5.00 70,OO 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 3.246 (pm) Mean: 6.169 (prn) Mode: 10.806 (bm) 
Std. Dev.: 7.131 (pm) Span: 3.722 
Coef. Var: 115.60% Spec. Area: 56203 (cm2/cm3) 
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"F-f862,Rev. 0 

for WindowsCTM) Ver.l.2Oj Sep/25/'01 12:05 HORIBA LA-910 .  
Laser scattering particle size dlstrlbution analyzer 

Material : AW103 Solids 
PARTICLE SIZE MEASUREMENT DATA 

: SOlT001020 
ID# 
Filename : Awl03744 Source 
Sample : SOlT001425 Lot Numbe : SOlT001425 

: 010810-744 13:40 

Condition 
Tvo(He-Ne',: 75.6% Dist.Forrn: Std. Samolinp. times : 100 

<LAMP>: 60.1% R.R.lndex: 1.16-0.OOi < > 
U.sonic : GA(1200) Agitation : 1 Circultn : 6  

A X ~ S  : LogX . LinearY Format 
Dist.base : Volume Scaling : Auto 

Data 
Median : 3.313pm SP.Area : 52781cm'/cm' S.D. : 6.840pm 
Mode : 9.440pm Mean : 6.052vm 
C.V. : 113.02% 

Span : (D 10.0-D 90.0> / D50 = 4.699 

Dia. on yo( 5.0%) : 0.258ym Yo on Dia.< 0.100prn) : 0.0% 
Dia. on yo< 25.0%) : 1.054pm Yo on Dia.< 1.000ym) : 24.2% 
Dia. on Yo< 50.0%) : 3.313pm 70 on Dia.< 10.000Clm) : 78.2% 
Dia. on yo< 75.0%) : 8.872prn % on Dia.< 100.000pm) : 100.0% 
Dia. on yo< 95.0%) : 20.600ym yo on Dia.< 1000.000ym) : 100.0% 

. , , . . .  .Lid.o , . . , . , .i 

1019.5 0.00 100.00 
890.1 0.00 100.00 
777.1 0.00 100.00 
678.5 0.00 100.00 
592.4 0.00 100.00 
517.2 0.00 100.00 
451.6 0.00 100.00 
394.2 0.00 100.00 
344.2 0.00 100.00 
300.5 0.00 100.00 
262.4 0.00 100.00 ~~~ ~ ~~ ~~~ ~ 

229.1 0.00 100.00 
200.0 0.00 100.00 
174.6 0.00 100.00 
152.5 0.00 100.00 
133.1 0.00 100.00 
116.2 0.00 100.00 
101.5 
88.58 
77.34 
67.52 

51.47 
44.94 
39.23 

58.95 

0.00 100.00 

0.12 100.00 
0.26 99.88 

26.11 
22.80 
19.90 

15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

17.38 

1.61 
2.04 
2.60 
2.93 
3.30 
3.53 
3.64 
3.66 
3.61 
3.52 
3.46 
3.38 
3.34 
3.37 
3.42 
3.47 
3.45 
3.38 
3.25 
3.06 

2.55 
2.33 
2.10 
1.91 

2.86 
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98.13 
96.52 
94.48 

88.96 
85.66 
82.13 
78.49 
74.83 
71.22 
67.69 
64.23 
60.85 
57.51 
54.14 
50.73 
47.25 
43.80 
40.42 
37.17 
34.11 
31.25 
28.70 
26.37 
24.27 

91.89 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 

0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.058 

1.69 
1.75 
1.87 
2.00 
2.18 
2.23 
2.10. 
1.81 
1.37 
0.93 
0.50 
0.29 - 
0.14 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

18.88 
17.,19 
15.44 
13.58 
11.57 
9.39 
7.16 
5.05 
3.24 

0.94 
0.43 
0.14 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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HNF-8862,Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLB Custom - C OS/lS/Ol 
File Name: AW103744.DAT Sample Name: SOlT001425 rn NO: oi/os/io-744 
Dist. F o q :  STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 75.590 % Lamp: 60.119 4 

Material: Awl03 Solids 
L o t  No: SOlT001425 Test No: 

Circulation: 6 Agitation: 1 U.sonic oPF (min) CJJC 
source: S01T001020 8I6P 

NO. SIZE(rUn) FREQ.% .U.SIZE% No.  SIZE(um)  FREO.% U.SIZE% 
( 1) 0.126 
( 2) 0.174 
( 3) 0.206 
( 4) 0.258 
( 5) 0.353 
( 6) 0.494 
( 7) 0.525 
( 8) 0.733 
( 9) 1.056 
( 10) 1.416 

( 12) 2.232 
( 13) 2.730 
( 34) 3.318 

( 11) 1.802 

0.10 
0.90 
1.30 
2.70 
5.00 
5 . 0 0  
0.80 
4.20 
5.00 
5.00 
5.00 
5.00  
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

4.049 
4.956 
6.056 
7.359 
8.876 
10.707 
12.552 
12.933 
15.957 
20.636 
25.224 
29.511 
40.369 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 3.313 (pm) Mean: 6.052 (pm) Mode: 9.435 (pm) 
Std. Dev.: 6.840 (pm) Span: 3.539 
Coef. Var: 113.025; Spec. Area: 52781 (cm2/cm3) 
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f a r  WindowsCTM) Ver.l.20j Sep/25/'01 1 2 : O l  HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTiCLE SIZE MEASUREMENT DATA 
ID# : 010810-745 13:43 Material : Awl03 Solids 
Fil-name : Awl03745 Source : SOlT001020 
Sample : SOlT001425 Lot Numbe : S01T001425 
Condition 

Tyo(He-Ne> : 76.0% Dist.Form: Std. Sarnolina times 
(LAMP>: 60.3% R.R.Index: 1.16.0.00i < 

Agitation : 3 Circultn : 6  U.sonic 

Format 

Data 
Dist.base : Volume Scaling : Auto Axis : LOEX. 

Median : 3.368pm SP.Area : 52327cmz/cma S.D. 
Mode : 10.805pm Mean : 6.337pm 
C.V. : 113.49% 

Span : <D 10.0.0 90.0) / D50 = 4.891 

Dia. on YO< 5.0%) : 0.264vrn yo on Dia.< 0.100pm) : 
Dia. on %C 25.0%) : 1.003pm % on Dia.( 1 .OOOpm) : 
Dia. on %( 50.070) : 3.368pm Yo on Dia.< 10.000prn) : 
Dia. on %C 75.0%) : 9.484pm To on Dia.( 100.000pm) : 
Dla. on Yo< 95.0YOb) : 21.636pm % on Dia.< 1000.000um> : 

: 100 > 
: m< 1200) 
OFF LUc 

LinearY 8 W d  

: 7.193pm 

0.0% ~ ~~ 

25.0% 
76.4% 
100.0% 
100.0% 

Size(prn> 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
5 1.47 
44.94 
39.23 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 ~ ~~ 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.16 100.00 
0.33 99.84 

Particle sirel pm 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 

7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

8.816 

1.85 97.73 

2.86 93.59 
2.29 95.88 

~ ~ .~ 
3.16 90.73 
3.49 87.58 
3.67 84.08 
3.72 80.42 
3.67 76.70 
3.56 73.02 
3.42 69.46 
3.30 66.04 
3.18 62.74' 
3.09 59.56 
3.09 56.47 
3.10 53.38 
3.14 50.28 
3.13 47.14 
3.09 44.01 
3.01 40.92 
2.90 37.91 
2.78 35.01 
2.56 32.23 
2.41 29.67 
2.23 27.26 
2.08 25.03 

SizeCwrn) 

0.669 
0.584 
0.510 
0.445 

0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.389 

1.92 17.18 
2-00 15.27 
2.10 13.26 
2.22 11.17 
2.21 8.95 
2.02 6.74 
1.71 4.71 
1.28 3.00 
0.86 1.73 
0.46 0.87 
0.27 0.40 
0.13. 0.13 . 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
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HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/15/01 
File Name: AW10374S.DAT Sample Name: SOIT001425 ID No: 01/08/10-745 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 76.027 % Lamp: 60.323 % 
Circulation: 6 Agitation: 3 U.Sonic OFF (min) 
Material: AW103 Solids Source: SOlTOOlO20 
Lot No: SOlT001425 Test No: 

SJC. 
4 l I h  

No. SIZE(lrrn) FREO.% U.SIZE% N o .  SIZE (urn) FREQ. % U. SIZE% 
( 1) 0.127 
( 2 )  0.176 

( 4) 0.264 
( 5) 0.363 
( 6) 0.501 
( 7) 0.530 
( 8) 0.716 
( 9) 1.003 
( 10) 1.343 
( 11) 1.728 
( 12) 2.181 
( 13) 2.718 
( 14) 3.371 

( 3) 0.210 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

4.202 
5.225 
6.451 
7.866 
9.505 

11.400 
13.310 
13,751 
16.865 
21.683 
26.055 
30.733 
41.422 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 3.368 ( p n )  Mean: 6.337 (pn) Mode: 10.806 (bm) 
Std. Dev.: 7.193 (pm) Span: 3.608 
Coef. Var: 113.49% Spec. Area: 52327 (cm2/cm3) 
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Tor Windows(TM) Ver.1.20) Ausl14/.01 13116 HORIBA LA-91 0 
~ a s e r  scatt-rlns particle size dlstributlon analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010810-746 14.10 Material : Awl03 S o l l d s  
Filename : AW103746 SOUrCE . S01T00102O 
Sample : SO17001426 Lot Numbe f soir001426 

Condition 
T%<He-Nel: 81 .I% Dist.Form: std. SamDlina tlmes : 100 

Agitation : 3 Circuitn : 6  u.sonic : OFF(I200) 

(LAMP): 71.7% R.R.inder: 1.16-0.001 < 

Format 

Data 

DiSt.ba58 : VOlumE Scaling : Auto Axis : Log% - LinearY 

Median : 5.770~m SP.Area : 28930cm=Icrn' S.D. : 6.596C.m 
MOd* : 7.193~m Mean : 7.6291~- 
C.V. : 86.46% 

Span : (D 10.0-D 90.0) I D50 * 2.677 

Dla. on %( 5.0%) : 0.363pm % on Dia.( 0.100pm) : 0.0% 
Dia. on %( 25.0%) : 2.903pm e/' on Dia.( 1.000wm) : 8.9% 
Dia. on %( 50.0%) : 5 . 7 7 0 ~ ~  % on Dla.( 10.0001~m) : 73.0% 
Dia. O n  %( 75.0%) : 10.528pm % On Dia.( 1OO.OOOrJm) : 100.0% 
Dla. on %( 95.0°/~) : 2 1 . 0 8 6 ~ ~  % o n  Dia.(1OOO.ooO~m) : 100.0% 

S i z e t w m )  .FrEq(%)Und(%) 

1019.5 0.00 100.00 
890.1 0.00 100.00 
777.1 0.00 100.00 
678.5 0.00 100.00 
592.4 0.00 100.00 
517.2 0.00 100.00 
451.6 0.00 100.00 
394.2 0.00 100.00 
344.2 0.00 100.00 
300.5 0.00 100.00 
262.4 0.00 100.00 
229.7 0.00 100.00 
200.0 .o.oo 100.00 
174.6 0.00 100.00 
152.5 0.00 100.00 
133.1 0.00 100.00 
116.2 0.00 100.00 
101.5 0.00 100.00 
88.58 0.00 100.00 
77.34 0.00 100.00 
67.52 0.00 100.00 
58.95 0.00 100.00 
51.47 0.00 100.00 
44.94 0.75 100.00 
39.23 0.31 99.85 
34.25 0.58 99.54 

.. . . .. 

29.91 1.03 98.96 

26.1 1 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1 .sa1 
1.729 
1.510 
1.318 
1.151 
I .005 
0.877 
0.766 

1.65 97.93 
2.23 96.28 
2.94 94.05 
3.53 91.12 
4.20 87.58 

5.22 78.62 
5.54 73.39 
5.72 67.85 
5.75 62.13 
5.71 56.38 
5.52 50.68 
5.28 45.16 

4.73 34.84 
4.40 30.12 
3.88 25.72 
3.30 21.83 
2.72 18.54 
2.18 15.81 
1.71 73.64 
1.27 11.93 

0.74 9.68 
0.59 8.94 
0.50 8.35 

4.76 83.38 

5.04 39.88 

o.sa 10.66 

0.45 7.85 
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0.669 
0.584 
0.51 0 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 

0.051 
0.044 
0.03s 
0.034 
0.029 
0.026 
0.022 

0.058 

~ 

0.44 
0.46 
0.52 
0.61 
0.74 
0.85 
0.91 
0.89 
0.75 
0.57 
0.33 
0.21 
O. l?  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

7.40 
6.97 
6.50 
5.98 
5.37 
4.63 
3.78 
2.86 
1 .sa 
1.22 
0.65 
0.32 
0.1 1 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



( 1) 0.130 
( 2) 0.187 
( 3) 0.238 
( 4) 0.364 
( 5) 1.206 
f 6 )  1.887 
( 7) 1.979 
( 8 )  2.415 
( 9) 2.907 

( 11) 3.922 
( 12) 4.487 
( 13) 5.103 
( 14) 5.776 

( 10) 3.397 

ID No: 01/08/10-746 

RORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/15/01 
File Name: AWJ.03746.DAT Sample Name: S01T001426 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 81.106 k Lamp: 71.708 % 
Circulation: 6 Agitation: 3 u.Sonic OFF tminl 
Material: Awl03 Solids Source: SOlTOOlO20 
Lot No: SOlT001426 Test No: 

No. SIZE(umf FREO.% U.SIZE% No. SIZElum) FRED.% U.SIZE% 
0.10 0.10 ( 15) 6.513 5.00 55.00 
0.90 
1.30 
2.70 
5 . 0 0  
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 
10.00 
15.00 
15.'80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

7.334 
8.258 
9.312 

10.549 
12.054 
13.623 
13.989 
16.681 
21.134 
25.645 
30.181 
41.226 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 5.770 (pin) Mean: 7.629 (pm) Mode: 7.192 (pm) 
Std. Dev.: 6.596 (pin) Span: 1.830 
Coef. Var: 86.46% Spec. Area: 28930 (cm2/cm3) 
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for Windows(TM) Ver.l.20j Aug/l4/'01 13:16 HORIBA LA-910 
~ a s e r  acstterlna mamlcie size dlstribution anaivzer - .  ~~~~ 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010810-747 14:14 Material : Awl03 S o l i d s  

Sample . S01T001426 Lot Numbe : SOiT00.1426 
Filename i A w l  03747 source : SOIT001020 

Condition 
T%IHe-Ne): 81.2% Dist.Form: Std. Samdincl tlrnes : 100 

(LAMP): 71.7% R.R.Index! 1.16-0.001 ( ) 

A&tatlon I 1 Clrcultn 16 U.sonlc : OFF(1200) 

Format 

Data 

Wist.base : Volume Scallng : Auto Axis : LogX - LtnearY 

Median : 5,442wm SP.Area : 30513cmYom' S.D. : 6.049pm 
Mode : 7.193~- Mean : 7.091wm 
C.V. : 85.31% 

Span : (D 10.0-D 90.0) / D 5 O  = 2.634 

Dla. on %( 5.0%) : 0.352wm % on Dla.( 0.1OOpm) : 0.0% 
Dla. on %( 25.0%) : 2.687wm % O n  Dia.( 1.000prn) : 9.9% 
Dia. on %( 50.0%) : 5.442~- % on Dla.( 1 0 . 0 O O w m )  : 75.5% 
Dia. on %( 75.0%) : 9.871wrn % on D1a.C l O O . O O o ~ r n )  : 100.0% 
Dla. on %( 95.0%) : 19.364pm % on Dla.( 1000.000~rn) : 100.0% 

1019.5 
890.i 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 

116.2 
101.5 
88.58 
77.34 
67.52 

51.47 
44.94 
39.23 
34.25 
29.91 

133.1 

58.95 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 ioo.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 -loo.oo 
0.00 100.00 
0.19 100.00 
0.38 99.81 
0.75 99.43 

S i r e t w m )  Freq(%)Und(%) 

26.1 1 1.30 98.68 

19.90 2.59 95.52 
17.38 3.22 92.93 
15.17 3.98 89.71 
13.25 4.63 85.74 
11.56 5.18 81.10 
10.10 5.56 75.93 
8.816 5.76 70.37 
7.697 5.79 64.61 

5.867 5.54 53.07 
5.122 5.29 47.53 
4.472 5.05 42.25 
3.905 4.75 37.20 
3.409 4.45 32.45 
2.976 3.98 27.99 
2.599 3.43 24.01 
2.269 2.90 20.58 
1 .SEI 2.37 17.68 
1.729 1.91 15.32 
1.510 1.46 13.40 
1.310 1.15 11.94 
1.151 0.90 10.79 
1.005 0.72 9.90 
0.877 0.61 9.17 
0.766 0.55 8.56 

-- __- 
22.80 1.85 97.38 

6.720 5.74 58.81 
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Slze(pm) Freq(%)Und(%) 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 
0.022 

0.54 8.01 
0.56 7147 
0.62 6.91 
0.70 6.30 
0.82 6.80 
0.92 4.77 
0.96 3.85 
0.91 2.89 
0.76 1.98 
0.57 1.21 
0.33 0.64 
0.21 0.32 
0.11 0.11 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 



HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/15/01 
File Name: AW103747.DAT Sample Name: SOlT001426 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 81.223 % Lamp: 71.657 t 
Circulation: 6 Agitation: 1 U.Sonic OFF bin) 
Material: Awl03 Solids Source: SOlT001020 
Lot No: SOlT001426 Test No: 

ID No: 01/08/10-747 

No. SIZE(um) FREO.% U.SIZE% No. SIZE(um) FREO.% U.SIZE% 
0.130 
0 .188  
0 .237  
0 .353  
1 .022  
1 . 6 9 3  
1 . 7 8 1  
2 . 2 1 1  
2 .692  
3 . 1 7 1  
3 .675  
4 .219  
4 . 8 1 1  
5.454 

0 . 1 0  
0 .90  
1 . 3 0  
2 .70  
5 . 0 0  
5 .00  
0.80 
4 .20  
5 .00  
5 . 0 0  
5 .00  
5 .00  
5 . 0 0  
5.00 

0.10 
1.00 
2 .30  
5 .00  

1 0 . 0 0  
1 5 . 0 0  
15 .80  
20 .00  
25 .00  
3 0 . 0 0  
35 .00  
40 .00  
4 5 . 0 0  
5 0 . 0 0  

6 .153  
6.920 
7 , 7 7 3  
8 . 7 4 3  
9 .883  

11 .252  
12 .689  
1 2 . 9 7 9  
15 .368  
19 .392  
23 .619  
27.740 
36.610 

5 .00  55 .00  
5.00 60.00 
5.00 65 .00  
5 .00  7 0 . 0 0  
5 .00  75.00 
5.00 80 .00  
4 . 2 0  84.20 
0 . 8 0  85 .00  
5 .00  90.00 
5 . 0 0  95 .00  
2 . 7 0  97 .70  
1 . 3 0  99 .00  
0.90 99 .90  

Median : 5.442 (pm) Mean: 7 . 0 9 1  (pm) Mode: 7.192 (.urn) 
Std.  Dev.: 6.049 (.urn) Span: 1 . 7 4 5  
Coef. Var: 85.31% Spec. Area: 30513 (cm2/crn3) 

F - 79 



for Wlndows(TM) Ver.l.201 AU~/I.~/'OI 13:17 HORIBA LA-910 
~ a s e r  scetterina particle slze dlstrlbution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
I D # #  ; 010810-748 14:19 Materiel : AW103 Sollds 

Sample : SO7T001426 Lot Numb- : SOIT001426 
Filoname: AW103748 source : ~ 0 1 ~ 0 0 1 0 2 0  

Condition 
T%(Hw-Nel: 83.2% Dist.Form: Std. SamDllnn tlrnws : 100 

(LAMP): 71 .E%% R.R.lndez: 1.16-0.001 ( ) 

AQltation : 3 Circultn : 6  u.sonio : ON( 120) 

Format 

Data 

Dlst.base : Volume Scaling : Auto Axis : LogX - LinearY 

Median : 3.866prn SP.Area : 48854cm=/crn' S.D. : 6.14212- 
M o d e  c 8 . 2 3 6 w m  Mean : 5.937pm 
C.V. : 103.44% 

Span : (D 10.0-D 90.0) I D5O - 3.679 

Dia. on %( 5.0%) : 0.274vm % on Dia.( 0.100I2m) : 0.0% 
Dia. on %( 25.0%) : 1.171~lm % on Dla.( 1.00012m) : 22.9% 
Dis. on %( 50.0%) : 3.866pm % on Die.( 1O.OOOpm) : 79.3% 
Dia. on %( 75.0%) : 8.755wm % on Dla.( 100.0OOprn) : 100.0% 
Dla. on %( 95.0%) : 18.714pm % on Dla.( 1000.000pm) : 100.0% _---_ 

Size(C.-) 
.. .. . -- 
1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.14 100.00 
0.31 99.86 
0.65 99.55 

26.1 1 
22.80 
19.90 
17.38 
15.17 
13.25 
1 I .56 
70.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
I .729 
1.510 
7.318 
7.151 
1.005 
0.877 
0.766 

1.20 
1.66 
2.31 
2.79 
3.37 
3.83 
4.17 
4.35 
4.41 
4.36 
4.28 
4.12 
3.96 
3.84 
3.70 
3.56 
3.34 
3.09 
2.82 
2.57 
2.37 
2.1 1 
I .96 
I .82 
1.73 
1.69 
I .69 

F - 80 

98.90 
97.71 
96.05 
93.74 
90.95 
87.57 
83.74 
79.57 
75.23 
70.82 
66.46 
62.18 
58.06 
54.10 
50.27 
46.57 
43.01 
39.67 

33.76 
31.19 
28.82 
26.71 
24.75 
22.93 
21.21 
19.52 

36.58 

0.669 I .73 
0.584 I .%I 
0.510 1.93 
0.445 2.03 
0.389 2.14 
0.339 2.09 
0.296 1 .88 
0.259 1.56 
0.226 1.16 
0.197 0.76 

17.83 
16.10 
14.29 
12.36 
10.33 
8.19 
6.10 
4.22 
2.66 
1 S O  
0.74 
0.35 
0.1 I 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



XORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - c oe/is/oi 
File Name: AW103748.DAT Sample Name: SOlTO01426 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 83.212 % Lamp: 71.774 % 
Circulation: 6 Agitation: 3 U.Sonic ** (min) 
Material: Awl03 Solids Source: S01T001020 
Lot No: SO12001426 Test No: 

ID No: 01/08/10-748 

No. SIZE(um) FREO.% U.SIZE% No. SIZE(Um) PREO.% U.SIZE% 
0 . 1 2 9  0 . 1 0  0 . 1 0  4 .619  5 . 0 0  55.00 
0 . 1 8 1  0 .90  
0 .217  1 . 3 0  
0 .274  2 .70  
0 . 3 8 1  5 .00  
0 .539  5 . 0 0  
0.572 0.80 
0 .798  4.20 
1 . 1 7 2  5 . 0 0  
1 . 6 1 9  5 .00  
2 .107  5 .00  
2 . 6 3 6  5 . 0 0  
3 .219  5 .00  
3 . 8 6 9  5 . 0 0  

: 3.866 (pm) 

1 . 0 0  
2 .30  
5.00 

1 0 . 0 0  
15.00 
15 .80  
20.00 
25.00 
30.00 
35.00 
40 .00  
45.00 
50.00 

Mean : 
Std. Dev.: 6.142 (urn) Span: 

5 .473  
6 . 4 3 0  
7 .514  
8 .758  

10 .247  
11 .766  
12 .117  
1 4 . 6 3 1  
18 .756  
22 .787  
26 .689  
35.744 

5 . 0 0  
5.00 
5 . 0 0  
5 .00  
5 . 0 0  
4 .20  
0 .80  
5 . 0 0  
5 .00  
2 . 7 0  
1 . 3 0  
0.90 

5 . 9 3 7  (pm) Mode: 8 . 2 3 7  (pm) 
2.576 

60.00 
65 .00  
70.00 
75.00 
8 0 . 0 0  
84 .20  
85 .00  
90 .00  
95 .00  
97.70 
99 .00  
99.90 

- 
Coef. var: 103 .44% Spec. Area: 48854 (crn2/crn3) 

F - 81 



for Windows<TM> Ver.l.2Oj Sep/25/'01 12:OO H O R I B A  LA-910, . 
Laser scattering particle size distrlbutoon analyzer - 

PARTICLE SIZE MEASUREMENT DATA 
Source : S01T001020 

I De 
Filename : Awl03749 
Sample : S O l T 0 0 1 4 2 6  Lot Numbe : S01T001426 

: 010810-749 14:22 Material : AW103 Solids 

Condition 
Dist.Form: Std. Sarnolina times : 100 > T%(He.Ne>: 82.6% 

Agitation : 1 Circultn : 6  U.sonic 

(LAMP): 71.3% R.R.Index: 1.16-0.OOi < 
: w+ ";:c 

Format 
Diskbase : Volume Scaling : Auto Axis : LogX - LinearY a&@ 

. Data 
Median : 3.569vm SP.Area : 46945cmx/cm' S.D. : 5.583prn 
Mode : 8.224pm Mean : 5.506pm 
C.V. : 101.4070 

Span : <D 10.0-D 90.0) / D50 = 3.644 

Dia. on yo< 5.0'%) : 0.280pm 76 on Dia.( 0.100wm> : 0.0% 
Dia. on yo( 25.0%) : 1.300wn $6 on Dia.( 1.000prn) : 20.9% 
Dia. on vo( 50.0%) : 3.569pm 70 on Dia.C 10.000pm) : 81.8% 
Dia. on yo( 75.0%) : 8.038pm % on Dia.< 100.000pm) : 100.0% 
Dia. on yo< 95.0y0) : 17.163pm 70 on Dia.<~l000.000pm) : 100.0% 

Particle size/ pm 

Sire(prn) Size<pm) Size<pm> 

1019.5 

777.1 
890.1 

0.00 100.00 
0.00 100.00 
0.00 100.00 

26.11 
22.80 
19.90 

0.90 99.39 
1.31 98.49 
1.96 97.18 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 

1.56 15.86 
1.58 14.30 
1.65 12.72 

678.5 
592.4 
517.2 

0.00 100.00 
0.00 100.00 
0.00 100.00 

17.38 
15.17 
13.25 
11.56 

2.44 95.22 
3.07 92.78 
3.59 89.71 

1.72 11.07 
1.83 9.35 
1.83 7.53 

451.6 
394.2 

0.00 100.00 
0.00 100.00 

3.98 86.12 
4.21 82.15 
4.32 77.94 

1.68 5.70 
1.44 4.02 10.10 

8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 

344.2 
300.5 
262.4 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

0.226 
0.197 
0.172 

1.09 2.59 
0.74 1.50 
0.40 0.76 

. .- 
4.31 73.62 
4.28 69.30 
4.19 65.02 229.1 

200.0 
174.6 

0.150 
0.131 
0.115 

0.24 0.36 
0.12 0.12 
0.00 0.00 
0.00 0.00 

0.00 100.00 
0.00 100.00 
0.00 100.00 

4.10 60.83 
4.07 56.74 
4.03 52.67 
3.99 48.63 
3.85 44.64 
3.65 40.79 
3.40 37.13 
3.12 33.73 
2.86 30.61 
2.51 27.75 
2.26 25.24 
2.01 22.97 
1.82 20.96 

F - 62 

152.5 
133.1 
116.2 
101.5 
88.58 

0.100 
0.087 
0.076 
0.067 

~ ~~ ~. . 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

. ~~~ 

3.409 
2.976 
2.599 
2.269 

- . ~ -  ~ . .  
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 0.058 

0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

0.00 100.00 
0.00 100.00 

1.981 
1.729 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

1.510 
1.318 
1.151 
1.005 



HNF-8%2,Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/15/01 
File Name: AW103749.DAT Sample Name: SOlT001426 ID No: 01/08/10-749 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 82.595 0 Lamp: 71.271 0 
Circulation: 6 Agitation: 1 U.Sonic 6FF (min) 

Lot No: 3012001426 Test No: 
Material: Awl03 Solids Source: S01T001020 B p i  

NO. SIZE(um1 FREO.% U.SIZE% NO. SIZE(um) FRBO.% U.SIZE% 
( 1) 0.129 

( 3) 0.218 

[ 5) 0.410 
( 6) 0.622 
( 7) 0.665 
( 8 )  0.938 
( 9) 1.301 
( 10) 1.683 
( 11) 2.088 
( 12) 2.528 
( 13) 3.015 
( 14) 3.577 

( 2) 0.180 

( 4) 0.280 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

4.230 
4.990 
5.863 
6.877 
8.055 
9.444 

10.855 
11.150 
13.426 
17.175 
21.053 
24.681 
31.853 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 3.569 (pm) Mean: 5.506 (pm) Mode: 8.237 (prn) 
Std. Dev.: 5.583 (pm) Span: 2.556 
Coef. Var: 101.40% Spec. Area: 46945 (cm2/cm3) 
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"F-8862,Rev. 0 

for Windows(TM) Ver.l.201 Sep/25/'01 12:00 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
IO# : 010810-750 15:26 Matcrial . AW103 Solids 
Filename : Awl03750 Source I SOlT001020 
Sample : SOIT001426 Lot Numbc : SOlT001426 

Condition 
samolina times : 1 0 0  > T%(He.Ne> : 82.6W- Dist.Foim: Std. 

(LAMP): 71.8% R.R.Index: 1.16-0.OOi ( 

Agitation : 3 Circultn : 6  

Format 
0lst.base : Volume Scaling : Auto 

U.sonic : M( 120) 

Axis : L o g % .  LinearY 
Data 

Median : 3.696pm SP.Area : 43273cmf/cm' s.0. : 6.060pm 
Mode : 3.188pm Mean : 5.856pm 
C.V. : 103.49% 

Span : (0 10.O.D 90.0) / 050 = 3.756 

Dla. on %( 5.070) : 0.286pm yo on Dia.( 0.100p.m) : 0.0% 
Dia. on %( 25.0%) : 1.573pm vo on Dia.C 1.000pm) : 17.6% 
Dia. on %( 50.0%) : 3.696pm yo on Oia.( 10.000pm) : 80.870 
Dia. on %( 75.0%) : 8.218pm To on Dia.< 100.000pm) : 100.070 
Dia. on yo< 95.0%) : 38.702pm yo on 0ia.C 1000.000pm) : 100.0% 

Particle size I pm 

Sizecpm) 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

FreqC%>Und<%> 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

-. 

~ 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.18 100.00 

Size(pm) 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 

---I. __.. 

8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

Size($.#rn) 

1.19 98.77 
1.60 97.58 
2.15 95.98 
2.57 93.84 
3.05 91.27 
3.44 88.22 
3.74 84.79 
3.94 81.05 
4.08 77.11 
4.14 73.03 
4.22 68.89 
4.24 64.67 
4.28 60.43 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 - 

4.37 56.16 0.115 
4.44 51.79 0.100 
4.50 47.35 0.087 
4.38 42-86 
4.14 38.47 
3.82 34.33 
3.42 30.51 
3.01 27.09 
2.51 24.09 
2.14 21.57 
1.80 19.43 
1.53 17.63 

F- a4 

0.076 
0.067 
0.058 
0.05 1 
0.044 
0.039 
0.034 
0.029 
0.026 

1.19 13.51 
1.20 12.31 
1.28 11.11 
1.36 9.83 
1.50 8.47 
1.57 6.97 
1.51 5.40 
1.34 3.89 
1.05 2.55 ~- - ~~ 

0.73 1.50 
0.40 0.77 
0.25 0.37 
0.12 0.12 
0.00 0.00 

~ .. - 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 '0.00 
0.00 0.00 



HNF-$862>Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/15/01 
Pile Name: Aw1037So.DAT Sample Name: SOIT001426 ID No: 01/08/10-750 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 82.636 % Lamp: 71.842 % 
Circulation: 6 Agitation: 3 U.Sonic OFP (min) 
Material: AW103 Solids Source: SOlT001020 
Lot No: S01T001426 Test No: 

$6 SPP 
NO. SIZE(um) FREO.% U.SIZE% No. SIZE(tcm) FREQ.% U.SIZE% 

( 1) 0.128 0.10 0.10 I 151 4.322 5.00 55.00 
( 2 )  0.180 
( 3) 0.219 
( 4) 0.286 
( 5) 0.454 
( 6 )  0.787 
( 7) 0.853 
( 8 )  1.196 
( 9) 1.577 
( 10) 1.943 
( 11) 2.322 
( 12) 2.730 
( 13) 3.183 
( 14) 3.705 

0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

0.90 1.00. ( 16) 
1.30 2.30 ( 17) 
2.70 5.00 ( 18) 
5.00 10.00 ( 19) 
5.00 15.00 ( 20) 

21) 
22 ) 
23) 
24) 
251 
26) 
27) 

5.056 
5.933 
6.982 
8.237 
9.756 
11.334 
11.669 
14.369 

23.126 
27.384 
36.484 

la. 744 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Mode: 3.185 (pm) Median : 3.696 (pm) Mean: 5.856 (pm) 
Std. Dev.: 6.060 (pm) Span: 2.836 
Coef. V a r :  103.49% Spec. Area: 43273 (cm2/cm3) 
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"F-fl862,Rev. 0 

for Windows<TM) Ver.l.2Oj Sep/25/'01 11:58 HORIBA LA-910 
Laser scatterina oarticlw size distribution analyzer - .  

PARTICLE SIZE MEASUREMENT DATA 
: S01T001020 

ID# 
Filename : Awl03751 Source 
Sample : SOlT001426 Lot Numbe : S01T001426 

: 010820.751 15:29 Matet'ial : AW103 Solids 

Condition 
Dist.Form: Std. SamDlinn times : 100 > T%(Hc-Ne> : 82.94, 

(LAMP): 72.2% R.R.lndex: 1.16-0.OOi ( 

Agitation : 1 Circuitn : 6  

Format 
Dist.base : Volume Scaling : Auto 

U.sonic : M a c  120) 
usc g/j&j 

Axis : Loex. LinearY 

Data 
Median : 3.564pm SP.Area : 44447cm'/cm" S.D. : 5.5191~m 
Mode : 8.227pm Mean : 5.512um 
C.V. : 100.13% 

Span : (D 10.0-D 90.0) / D50 = 3.623 

Dia. on vo< 5.0%) : 0.2911~m Yo on Dia.< 0.100pm) : 0.0% 
Dia. on %< 25.0%) : 1.418um 70 on Dia.< 1.000um) : 19.1% 
Dia. on v0< 50.0%) : 3.564um 70 on Dia.< 10.000prn) : %1.9% 
Dia. on %( 75.0%) : 8.011~m yo on Dia.< 100.0001Jm) : 100.0% 
Dia. on To< 95.0%) : 17 .0601~~ 70 on Dia.< 1000.000pm) : 100.0% 

Particle size I pm 

1019.5 0.00 100.00 26.11 0.87 99.44 0.669 1.42 14.19 
890.1 0.00 1oo.00 22.80 1.28 99.57 0.584 1.41 12.77 
777.1 0.00 100.00 19.90 1.95 97.2% 0.510 1.45 11.36 
678.5 0.00 100.00 17.38 2.44 95.33 0.445 1.50 9.92 
592.4 0.00 100.00 15.17 3.0% 92.89 0.389 1.59 8.42 
517.2 0.00 100.00 13.25 ' 3.60 89.81 0.339 1.61 6.82 
451.6 0.00 100.00 11.56 3.98 86.20 0.296 1.49 5.21 
394.2 0.00 100.00 10.10 4.20 82.22 0.259 1.30 3.72 
344.2 0.00 100.00 8.816 4.29 78.02 0.226 1.00 2.42 
300.5 0.00 100.00 7.697 4.27 73.74 0.197 0.69 1.42 
262.4 0.00 100.00 6.720 4.25 69.46 0.172 0.38 0.73 
229.1 0.00 100.00 5.867 4.17 65.22 0.150 0.23 0.35 ~- _ _  ~~~~~ - ~~ 

200.0 0.00 100.00 5.122 4.12 61.05 0.131 0.12 0.12 
174.6 0.00 100.00 4.472 4.13 56.93 0.115 0.00 0.00 
152.5 0.00 100.00 3.905 4.16 52.80 0.100 0.00 0.00 
133.1 0.00 100.00 3.409 4.18 48.64 0.087 0.00 0.00 
116.2 0.00 100.00 2.976 4.10 44.46 0.076 0.00 0.00 
101.5 0.00 100.00 2.599 3.93 40.36 0.067 0.00 0.00 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

0.00 100.00 

0.00 100.00 

2.269 3.69 36.43 -~ ~~ 

1.981 3.40 32.74 
1.729 3.10 29.34 
1.510 2.69 26.24 
1.318 2.38 23.56 
1.151 2.06 21.1% 
1.005 1.81 19.12 

F - 66 

0.058 ~~~ ~~ 

0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 ~- 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



"F-8862,Rev. 0 

HORZBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE custom - c 08/15/01 
File Name: AW103751.DAT Sample Name: SOlT001426 I D  NO: 01/08/10-751 
Dist. Form: STANDARD R.R. Index: 116-000 
Oist. Mode: VOLUME Laser: 82.869 % Lamp: 72.162 % 
Circulation: 6 Agitation: 1 U.Sonic gFF (min) 
Material: Awl03 Solids Source: SOlT001020 
Lot No: SOIT001426 Test No: 

No. SIZE(um) FREQ.% U.SIZE% NO. SIZF.(rCml FREQ.% U.BIZE% 
0.129 0.10 0.10 4.207 
0.182 ' 
0.222 
0.291 
0.449 
0.721 
0.774 
1.067 
1.421 
1.778 
2.157 
2.568 
3.032 
3.571 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40 .OO 
45.00 
50.00 

4.957 
5.828 
6.843 
8.026 
9.419 

10.826 
11.121 
13.366 
17.078 
20.841 
24.437 
31.525 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 3.564 (pm) Mean: 5.512 (pn) Mode: 8.237 (pm) 
Std. Dev.: 5.519 (pm) Span: 2.539 
Coef. Var: 100.14% Spec. Area: 44447 (cm2/cm3) 

F - 67 



HNF-BBb2,Rev. 0 

ror Wlndows(TM) Ver.l.201 Aug/14/'01 13:18 HORIBA LA-91 0 
~ a s e r  scsnerlng partlcle size dlatrlbution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010813-752 10:11 Material : A w l  03 Sollds 

Sample : SO1T001427 l o t  Numbe : SOlT001427 
Fllename : AW103752 souroe : ~ 0 1 ~ 0 0 1 0 2 0  

Condition 
T%(He-NeX 83.1 ?4 D1st.Form: Std. Samollna times : 100 

(LAMP): 74.4% R.R.lndex 1.16-0.001 ( ) 

Agltatlan : 3 Clrcultn :6 U.sonlc : OFF(l200) 

Format 

Data 
Dist.base : Volume Ssallng : Auto A X I S  : LogX - LlnearY 

Medlan : 7.167vm SP.Area : 23007cmYcm* S.D. : 36.533um 
Mode : 6.282vm Mean : 19.300pm 
C.V. : 199.66% 

Span : (D 10.0-D 90.0) / D50 = 5.451 

Dla. on %( 5.0%) : 0.523um % on DIa.( o.lOOcrm) : 0.0% 
Dla. on %< 25.0%) : 3.529pm % on D1a.C 1.000prn) : 6.3% 
Dla. on %( 50.0%) : 7.i67vrn 90 on Dla.( 10.000vm) : 61.9% 
Die. on -A( 75.0%) : 15.544pm % on Dla.( 100.000um) : 95.6% 
Dls. on %( 95.0%) : 90.231pm %on D1a.(l000.00O~m) : 100.0% 

10, 

i 
% 
Y 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 

.. . . 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.13 

300.5 0.23 
262.4 0.42 
229.1 0.51 
200.0 0.60 
174.6 0.64 
152.5 0.61 
133.1 0.61 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
99.87 
99.64 
99.21 
96.70 
98.11 
97.47 
96.86 
96.24 
95.63 
94.90 
94.15 
93.43 
92.61 
91.71 
90.79 
89.67 
86.31 
86.73 

Stre<um) Freq(%)Und(%) 
.- . . - .~ 

26.1 1 1.95 85.01 
22. 80 2.47 63.06 
19.90 2.84 80.59 
17.38 3.34 77.74 
15.17 3.72 74.40 

11.56 4.40 66.61 
10.10 4.69 62.21 
8.816 4.90 57.52 
7.697 5.00 52.62 
6.720 5.05 47.62 
5.867 4.96 42.57 
5.122 4.80 37.61 
4.472 4.60 32.81 
3.905 4.31 28.21 
3.409 3.98 23.90 
2.976 3.44 19.92 
2.599 2.83 16.47 
2.269 2.26 13.64 
1 .981 1.72 11.38 
1.729 1.28 9.66 
1.510 0.90 8.38 

1.151 0.47 6.83 
1.005 0.35 6.36 
0.877 0.29 6.01 
0.766 0.25 5.72 

13.25 4.07 70.68 

1.318 0.65 7.48 

F - 8 8  

slzetpm) Freq(%)und<%) ___ ___ ___-.I__ 
0.668 0.25 5.47 
0.584 0.27 5.22 
0.510 0.32 4.95 
0.445 0.39 4.63 

0.51 4.24 0.389 
0.339 0.63 3.73 
0.296 0.71 3.10 

0.73 2.39 0.259 
0.226 0.65 1.66 
0.197 0.51 1.01 
0.172 0.31 0.50 
0.150 0.i9 0.19 
0.131 0.00 0.00 
0.115 0.00 0.00 
0.700 0.00 0.00 
0.087 0.00 0.00 
0.076 0.00 0.00 
0.067 0.00 0.00 
0.058 0.00 0.00 
0.051 0.00 0.00 
0.044 0.00 0.00 
0.039 0.00 0.00 
0.034 0.00 0.00 
0.029 0.00 0.00 
0.026 0.00 0.00 
0.022 0.00 0.00 



HNF-a862#Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/15/01 
File Name: AW103752.DAT Sample Name: SOlT001427 ID NO: 01/08/13-752 
Dist. Fon: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 83.141 % Lamp: 74.446 t 
Circulation: 6 Agitation: 3 U.Sonic OFF (min) 
Material: Awl03 Solids source: S01T001020 
Lot No: SOlTO01427 Test No: 

No. sIZE(um) FREQ.% U.SIZE$ No. SIZEfUm) FRBQ.% U.SIZE% 
0 . 1 4 1  
0 . 1 9 7  
0 .255  
0.524 
1 . 7 7 9  
2 .427  
2 .520  
2 , 9 8 5  
3.536 
4.126 
4 .769  
5.481 
6 . 2 7 7  
7 .184  

0.10 
0.90 
1 . 3 0  
2 .70  
5.00 
5 . 0 0  
0 .80  
4.20 
5 . 0 0  
5.00 
5 . 0 0  
5 . 0 0  
5 .00  
5 .00  

0 .10  
1 . 0 0  
2.30 
5 .00  

10.00 
1 5 . 0 0  
1 5 . 8 0  
20.00 
25 .00  
30.00 
35 .00  
40 .00  
45.00 
50.00 

( 15) 8 .240  

( 1 7 )  11 .027  
( 18) 12 .964  
( 1 9 )  15 .565  
( 20) 19 .383  
( 21)  24.732 
( 22)  26 .089  
( 23)  40 .929  
( 24)  90.332 
( 25)  160 .473  
( 26)  216.937 
( 27)  310.655 

( 16) 9.493 
5 . 0 0  55 .00  
5 . 0 0  60.00 
5 . 0 0  65 .00  
5.00 70 .00  
5.00 75 .00  
5 .00  80 .00  
4 . 2 0  84 .20  
0 .80  85 .00  
5.00 90 .00  
5.00 95.00 
2.70 97.70 
1 . 3 0  99.00 
0 .90  99 .90  

Median : 7 .167  (pm) Mean: 19 .300  (pm) Mode: 6 . 2 7 9  (pm) 
S t d .  D e v . :  38 .533  (pm) span: 10.420 
C o e f .  V a r :  199 .66% Spec. A r e a :  23007 (cm2/cm3) 

F - 89 



for Windows(TM) Ver.1.20~ ~ug/14/'01 13:is HORIBA LA-91 0 
~ a s e r  scattering particle sire dlstributlon analyzer 

PARTICLE S I Z E  MEASUREMENT DATA 
: SO1T001020 

I D #  
Sample . SOlT001427 Lot Numb- : SOlT001427 

: 010813-753 10:15 Material : Awl03 Solids 
Fllwname i AW103753 SOUrGW 

Condition 
T%(He-Ne): 83.1 % DISt.Form: Std. Samollna times : 100 

(LAMP): 74.2% R.R.1ndw)c: 1.76-0.001 ( ) 

Agitation : 1 Circultn : 6  U.sonic : oFF(1200) 

Format 
Dist.base : volume Scaling : Auto Ax15 : LogX - LinearY 

Medlan : 6.001um SP.Area : 2716Sc'm~/cm~ S.D. : 7.535vm 
Mods : 6.208wm Mean : 8.300pm 
C.V. : 90.78% 

Span : (D 10.0-D 90.0) / D50 = 2.640 

Die. on %( 5.0%> : 0.392vm % on DIa.( 0.100pm) : 0.0% 
Dia. on %( 25.0%) : 3.059~- % on ora.( 1.OOOt.am) : 7.9% 
Dla. on %( 50.0%) : 6.001wm % on Dla.( 1 0 . 0 0 0 ~ m )  : 70.6% 
Dia. on %( 75.0%) : 11.244um % on Dies.( 1 0 0 . 0 0 O ~ m )  : 100.0% 
Dla. on %( 95.0°b) : 23.813um on D1a.c 1000.000prn) : iOO.O% 

Data 

. .. 

0.02 1.0 10.0 
Parikle size1 prn 

1019.5 
890.1 
777.1 
676.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
68.50 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
.o.oo 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.20 
0.36 
0.61 
0.97 
1.49 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
2 0 0 . 0 0  
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
99.80 
99.45 
98.84 
97.87 

26.1 1 
22.80 
19.90 
17-36 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1 .sa1 
1.729 
1.510 
1.316 
1.151 
1.005 
0.877 
0.766 

2.04 
2.60 
3.16 
3.69 
4.21 
4.65 
5.02 
5.31 
5.?50 
5.56 
5.58 
5.45 
5.26 
5.05 
4.76 
4.44 
3.81 
3.28 
2.67 
2.09 
1.61 
1.16 
0.87 
0.64 
0.49 
0.41 
0.36 

F - 9 0  

96.30 
94.35 
91.75 
68.59 
84.90 
80.69 
76.04 
71.02 
65.71 
60.21 
54.65 
49.07 
43.62 
36.37 
33.31 
28.55 
24.1 1 
20.20 
16.92 
14.25 
12.15 
10.55 
9.39 
6.52 
7.88 
7.39 
6.96 

0.669 
0.564 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.078 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 
0.022 

0.35 
0.37 
0.43 
0.51 
0.63 
0.75 
0.83 
0.83 
0.72 
0.56 
0.33 
0.21 
0.11 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

6.62 
6.27 
5.90 
5.46 
4.97 
4.34 
3.48 
2.75 
1.92 
1 .zo 
0.64 
0.32 
0.11 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/15/01 
File Name: AW103753.DAT Sample Name: SOlT001427 ID No: 01/08/13-753 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Lasers 83.069 % Lamp: 74.164 P 
Circulation: 6 Agitation: 1 U.Sonic OFF (min) 
Material: Awl03 Solids Source: SOlT001020 
Lot No: SOIT001427 Test No: 

NO. SIZE(UIn) FREQ.% U.SIZE% No. SIZE(rrm) FREQ.% U.SIZE% 
0.10 0,lO ( 15) 6.781 5.00 55.00 ( 1) 0.130 

( 3 )  0.241 
( 4) 0.392 
( 5) 1.420 
( 6) 2.062 
( 7) 2.148 
( 8) 2.578 
( 9) 3.063 
( 10) 3.560 
( 11) 4.094 
( 12) 4.674 
( 13) 5.310 
( 14) 6.009 

( 2) 0.188 0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 
10.00 
15.00 
15,80 
20,oo 
25.00 
30.00 
35,OO 
40.00 
45.00 
50.00 

( 16) 7.659 
( 17) 8.671 
( 18) 9.851 
( 19) 11.260 
( 20) 12.997 
( 21) 14.852 
( 22) 15.232 
( 23) 18.504 
( 24) 23.862 
( 25) 29.481 
( 26) 35.554 
( 27) 48.134 

5.00 
5.00 
5.00 
5.00 
5.00 
4.20 
0.80 
5.00 
5.00 
2.70 
1.30 
0.90 

60.00 
65.00 
70.00 
75.00 
80.00 
84.20 
85.00 
90.00 
95.00 
97.70 
99.00 
99.90 

Median : 6.001 (pm) Mean: 8.300 (pm) Mode: 6.279 (pm) 
Std. Dev.: 7.535 (pm) Span: 2.095 
Coef. Var: 90.79% spec. Area: 27170 (cm2fcm3) 
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HNF-8$bZj R w . 0  
*or  Winciows(TM) V~r. i .20i  Au~/14/'01 13:1s HORIBA LA-91 0 

L a s e r  scatterins particle size distribution analyzer 

-- 

- 

i 

I , 

PARTICLE SlZf MEASUREMENT DATA 
I D + #  : 010813-754 10:39 Matorial  : AW103 Solids 
Sample : SOlT001427 Lot Nurnbe : SO1T001427 
Filename: AW103754 sovrce : ~ 0 1 ~ 0 0 1 0 2 0  

1w 

.E 

i g  

. -  : g  
2 3 4  

2 

D.0 

Condition 
T%(He-Ne): 05.3% Dlst.Forrn: Std. S*mDlln.O times : 1 0 0  

Agitation : 3 Clrculto : 6  Usonlc : ON(1200) 
(LAMP): 73.7% R.R.lnder: 1.16-0.001 ( ) 

Format 

Data 
0 l s t . D a s e  : Volume Scaling : Auto Axis : LogX - Llneary 

Median : 3.586-rn SP.Area : 51331sm=/cm- S.D. : 6.846wrn 
Mode : 9.435-m Mean : 6.205-rn 
C.V. : 1 1  0.32% 

Span : ( D  10.0-0 90.0) / 050 F 4.390 

. .  
._____I_...__I--___ 
1019.5 0.00 100.00 
890.'1 0.00 100.00 
777.1 0.00 100.00 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
1 01.5 

77.34 
67.52 
50.w5 
51.47 
44.94 
39.23 
34.25 
29.91 

es.sa 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 700.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
O.QO 100,oO 
0.00 100.00 
0.00 100.00 
0.11 100,00 
0.24 99.89 
0.49 99.65 
0.99 99.16 

I O  

22.80 2.10 
19.90 2.70 
17.38 3.04 
15.17 3.44 
13.25 3.69 
11.56 3.83 
10.10 3.87 
€3.816 3.83 
7.697 3.74 
6.720 3.67 
5.867 3.55 
5.122 3.47 
4.472 3.43 
3.905 3.40 
3.409 3.36 
2.976 3.24 

2.269 2.88 
1.981 2.68 
1.729 2.52 
7 . 5 1 0  1.27 
1.318 2.13 
1.151 1.99 
1.005 1.89 
0.877 1 .e4 
0.766 1 .e3 

2.599 3;OO 

98.17 
96.50 
94.40 
9-1 .70 
86.66 
85.22 

77.69 

70.00 
66.25 
62.59 
59.03 
55.57 
52.13 
48.74 
45.36 
42.14 
39.06 
36.18 
33.50 
30.98 
28.71 
26.57 
24.58 
22.70 
20.86 

a i  .53 

73.83 

0.669 
0.584 
0.510 
0.445 

0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 
0.022 

0.389 

1 .86 
1.94 
2.05 
2.16 
2.28 
2.23 
2.01 
1.68 
1.23 
0.81 
0.42 
0.25 
0.12 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

19.03 
17.10 
15.24 
13.10 
11.03 
8.75 
6.52 
451  
2.83 
1 .60 
0.79 
0.37 
0.12 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 . 
0.00 
0.00 
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HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TRBLE Custom - C 08/15/01 
Pile Name: AW103754.DAT Sample Name: SOlT001427 ID No: 01/08/13-754 
Dist. Fonn: STAEIDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 85.298 % Lamp: 73.658 8 
Circulation: 6 Agitation: 3 U.Sonic ** (min) 
Material: AW103 Solids Source: SO1TOOlOZO 
Lot NO: S01TOO1427 Test No: 

( 1) 0.129 
( 2) 0.179 
( 3) 0.213 
( 4) 0.268 
( 5) 0.366 
( 6 )  0.502 
( 7) 0.531 
( 8 )  0.720 
( 9) 1.035 
( 10) 1.427 
( 11) 1.870 
( 12) 2.369 
( 13) 2.932 
( 14) 3.593 

NO. SIZE(Um) FREQ.% U.SIZE% NO. SIZE(uP) FREQ.% U.SIZE% 
0.10 0.10 ( 15) 4.378 5.00 55.00 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

5.325 
6.428 
7.698 
9.205 
10.981 
12.782 
13.146 
16.143 
20.732 
25.178 
29.310 
39.731 

5.00 60.00 
5.00 65.00 
5.00 70 .oo 
5.00 75.00 
5.00 80, .  00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 3.586 (pn) Mean: 6.205 (pm) Mode: 9.435 (pn) 
Std.  Dev.: 6.846 (pm) Span: 3.209 
Coef. V a r :  110.32% Spec. Area: 51331 (cm2/cm3) 

F - 93 
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for Windows<TM) Ver.l.20j Sep/25/'01 11:56 HORIBA LA-910 
Laser scatterinn Darticle f i re distribution analyzer - .  

PARTICLE SIZE MEASUREMENT DATA 
ID## : 010813-755 10:42 Material : AW103 Solids 
Filename : Awl03755 Source : S01T001020 
Sample : S01T001427 Lot Numbe : SOlT001427 

Condition 
T%<He-Ne>: 84.601, Dist.Form: Std. Samoline times : 100 

CLAMP): 73.3% R.R.lndex: 1.16-0.OOi < ) 

Agitation : 1 Circultn : 6  

Format 
Dist.base : Volume Scaling : Auto 

a,.-,-, 

Axis : LogX - LinearY 

Data 
Median : 3.391pm SP.Area : 48697cmz/cma S.D. : 6.534w-n 
Mod0 : 3.183pm Mean : 5.969pm 
C.V. : 109.47% 

Span : (D 10.0-D 90.0) / D50 = 4.459 

Dia. o n  Yo< 5.0%) : 0.274pm Vo on DiaX 0.100pm) : 0.0% 
Dia. on %( 25.0%) : 1.191wn ?6 on Dia.< 1.00Opm) : 22.2% 
Dia. on %( 50.0%) : 3.391um %on Dia.< 10.000pm) : 78.8% 
Dia. on Yo< 75.0%) : 8.701pm %on Dia.( 100.000pm) : 100.0% 
Dia. o n  Yo( 95.0%) : 19.947pm 70 on Dia.( 1000.000pm) : 100.O?Zo 

...... ........ 

/- 

Size(pm> 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

101.5 0.00 100.00 
88.58 0.00 100.00 
77.34 0.00 100.00 
67.52 0.00 100.00 
58.95 0.00 100.00 
51.47 0.00 100.00 
44.94 0.00 100.00 
39.23 0.20 100.00 

1_ . . . .  ........... 

Particle size / pm 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 

5.122 
4.47 2 
3.905 
3.409 
2.976 
2.599 
2.269 

1.729 
1.510 
1.318 
1.151 
1.005 

5.867 

1.981 

1.56 98.49 
1.97 96.93 
2.56 94.97 
2.88 92.41 

SizsCpm) Freq(%)Und(%,) 
... ._ .- 

0.669 1.66 
0.584 1.67 
0.510 1.74 
0.445 1 .ai .~ - ~~ 

3.28 89.53 0.389 1.92 
3.53 86.25 0.339 1.93 
3.66 82.72 0.296 1.78 
3.70 79.06 0.259 1.52 
3.68 75.35 
3.63 71.67 
3.59 68.04 
3.54 64.45 
3.53 60.91 
3.58 57.38 
3.65 53.79 
3.71 50.14 
3.69 46.43 
3.59 42.74 
3.43 39.15 
3.22 35.71 
3.00 32.49 
2.67 29.49 
2.43 26.82 
2.17 24.39 
1.96 22.22 

F - 9 4  

0.226 1.15 
0.197 0.78 
0.172 0.42 
0.150 0.25 
0.131 0.12 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 ~ 

0.067 0.00 
0.058 ' 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

16.75 
15.09 
13.42 

9.87 
7.94 
6.01 

2.72 
1.57 
0.79 
0.37 
0.12 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

11.68 

4.24 



"F-8862, R~". o 

WORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/15/01 
File Name: AW103755.DAT Sample Name: SOlT001427 ID No: 01/08/13-755 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 84.571 Ir Lamp: 73.252 0 
Circulation: 6 Agitation: 1 U.sonic ~ F F  bin) 
Material: AW103 Solids Source: S01T001020 
Lot No: SOlT001427 Test NO: 

( 1) 0.128 
( 2) 0.179 
( 3) 0.215 
( 4) 0.275 
( 5) 0.393 
( 6 )  0.580 
( 7) 0.620 
( 8) 0.861 
( 9) 1.193 
( 10) 1.547 
( 11) 1.925 
( 12) 2.347 
( 13) 2.830 
( 14) 3.392 

No. SLZE(urn) FREO.% U.SIZE% No. SIZE(um) FREO.% U.SIZE% 
0.10 0.10 ( 15) 4.096 5.00 55.00 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 ( 16) 
2.30 ( 17) 
5.00 ( 18) 

10.00 ( 19) 
15.00 ( 20) 
15.80 ( 21) 
20.00 ( 22) 
25.00 , ( 23) 
30.00 ( 24) 
35.00 ( 25) 
40.00 ( 26) 
45.00 ( 27) 
50.00 

4.955 
5.998 
7.247 
8.708 
10.475 
12.270 
12.651 
15.534 
19.950 
24.424 
28.291 
36.760 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 3.391 (wn) Mean: 5.969 (m)  
Std .  D e v . :  6.534 (pm) Span: 3.316 
Coef. Var: 109.47% Spec. Area: 48697 (cm2/cm3) 

Mode: 3.185 (pm) 

F - 95 
, ... -. . . .. - . . . . 



HNF-f&L,Rev. 0 

for Windows(TM) Ver.1.201 Sep/25/'01 11:54 
HORIBA LA-910 
Laser scattering particle size distribution analyzer 

Material : AW103 Solids 
Source 

PARTICLE SIZE MEASUREMENT DATA 
ID# 
Filename : Awl03756 Sample : SOlT0014~&7 Lot Numbe : SOlTOO1424'~7 

: SOlT001020 
: 010813-756 11:44 

&e Condition T%(He.Ne> : 84.6W- Dist.Form: Std. Samoline times : 100 
<LAMP): 73.7% R.R.lndex: 1.16-0.OOi ( > 

OFF 
Agitation : 3 Circultn : 6  U.sonic : m< lam> 

Format Dist.base : Volume ScalinB : Auto Axis : LOEX. LinearY 

Median : 3.550pm SP.Area : 45993cm'/cm" S.D. : 6.602pm 
Mode : 3.1Slpm Mean : 6.065pm 
C.V. : 108.87% 

Span : (D 10.0-0 90.0) / D50 = 

Data 

4.244 

Dia. on %< 5.0%) : 0.274pm % on 0ia.C 0.100pm) : 0.0% 
Dia. on %< 25.0%) : 1.436pm % on Dia.C 1.000pm) : 19.2% 
Dia. on V0< 50.0%) : 3.550pm '% o n  Dia.< 10.000pm) : 79.3% 
Dia. on Yo< 75.0%) : 8.538pm %on Dia.( 100.000pm) : 200.0% 
Dia. on V0( 95.0y0) : 20.179pm 5% on Dia.< 1000.000pm) : 100.0% 

SizeCpm) 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5. 
88.58 
77.34 
67.52 
58.95 
51.4.7 
44.94 
39.23 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

0.00 100.00 
0.00 100.00 
0.11 100.00 
0.24 99.89 

Particle size I pm 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.8 16 
7.697 
6.720 
5.867 
5.1.22 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

1.53 
1.92 
2.44 
2.77 
3.14 
3.39 
3.55 
3.65 
3.71 
3.73 
3.79 
3.82 
3.89 
4.03 
4.15 
4.27 
4.23 
4.05 
3.79 

3.05 
2.57 
2.21 
1.87 
1.61 

F - 96 

3.43 

98.26 
96.73 
94.81 
92.36 
89.60 
86.46 

79.52 
75.87 
72.17 
68.4Ll 
64.65 
60.83 
56.93 
52.91 
48.76 
44.49 
40.27 
36.22 
32.43 
29 .OO 
25.95 
23.37 
21.16 
19.29 

83.08 

0.669 1.28 
0.584 1.31 
0.510 1.41 
0.445 1.52 
0.389 1.68 
0.339 1.75 
0.296 1.69 
0.259 1.49 
0.226 1.16 
0.197 0.80 
0.172 0.44 
0.150 0.26 
0.131 0.13 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 

' 0.029 0.00 
0.026 0.00 

14.93 
13.65 
12.33 
10.93 
9.41 
7.73 
5.98 
4.29 
2.80 
1.64 

0.39 
0.13 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.83 

. . . . 



HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/15/01 
File Name: AW103756.DAT Sample Name: SOIT001414 27 ID No: 01/08/13-756 
Diat. Form: STANDARD R.R. Index: 116-000 

Circulation: 6 Agitation: 3 U.Sonic OFF (min) 
Material: Awl03 Solids Source: SOlT001020 
Lot No: SOlT0014&427 Test No: 

Dist. Mode: VOLUME Laser: 84.598 % Lamp: 73.691 % J5C. 

91tSl.' 

No. SIZE(Umm) FREO.% U.SIZE% No. SIZE(umm) FREQ.% U.SIZE% 
0.128 
0.177 
0.213 
0.274 
0.410 
0.674 
0.733 
1.060 
1.439 
1.803 
2.176 
2.577 
3.028 
3.557 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5 . 0 0  
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

4.199 
4.984 
5.946 
7.129 
8.552 
10.294 
12.123 
12.520 
15.493 
20.197 
24.902 
29.158 
39.738 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 3.550 (pm) Mean: 6.065 (pm) Mode: 3.185 (pm) 
S t d .  Dev.: 6.602 (pm) Span: 3.279 
Coef. V a r :  108.87% Spec. m e a :  45993 (cm2/cm3) 

F - 97 
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for Windows<TM) Ver.1.20i Sep/25/’01 11:51 HORIBA LA-910, . 
Laser scattering particle size distributlon analyzer 

PARTICLE SIZE MEASUREMENT DATA 
: S01T001020 

1 D# 
Filename ’ Awl03757 Source 
Sample I SOIT001427 Lot Numbe : S01T001427 

: oioai3-757 i i :48  Material : AW103 Solids 

Condition 
T%(He.Ne): 85.19- Dist.Form: Std. Ssmolina times : 100 

<LAMP>: 74.2% R.R.lndex: 1.16-0.OOi < > 
Agitation : 1 Clrcultn : 6  U.sonic 1 d< 120) 

Format OFF uljc siisbi 
D1st.bas.e : Volume Scaling : Auto Axis : L0gX. LinearY 

Data 
Median : 3.495pm SP.Area : 46721cma/cm’ S.D. : 6.675pm 
Mode : 3.180~m Mean : 6.109vm 
C.V. : 109.267- 

.Span : <D 10.0-D 90.0) / D50 = 4.387 

Dia. on %< 5.0%) : 0.277pm % on Dia.C O.lOO&Jrn> : 0.0% 
Dia. on %< 25.0%) : 1.318~rn % on Dia.C 1.000pm) : 20.5% 
Dia. an %< 50.0%) : 3.495prn ?&on Dia.( 10.OOOpm) : 78.4% 
~ i a .  on %< 75.0%) : 8.821pm % on ma.< 100.000lJm> : 100.0% 
Dia. on %( 95.0%) : 20.316pm % on Dia.< lOOO.OOOclm) : 100.O%o 

5.a ,._. . . 

/- I! 

Particle size I pm 

- .~ 
1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

. .___ .____ 
0.00 100.00 
0.00 100.00 

0.00 100.00 

0.00 100.00 
0.00 100.00 
0.00 100.00 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.10 100.00 
0.23 99.90 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
3.729 
1.510 
1.318 
1.151 
1.005 

1.59 98.29 
2.00 96.70 

2.91 92.12 
2.58 94.70 

3.30 89.21 
3.54 85.91 
3.67 82.37 
3.71 78.70 
3.70 74.98 
3.65 71.28 
3.63 67.63 
3.60 64.00 
3.61 60.40 
3.69 56.79 
3.79 53.09 
3.89 49.30 
3.88 45.41 
3.79 41.53 
3.61 37.74 
3.36 34.13 

2.69 27.69 
2.39 25.00 
2.08 22.61 
1.83. 20.53 

3.08 30.77 

F - 98 

15.50 0.669 1.48 
0.5S4 1.49 

~ ~- ~- 
0.510 1.55 
0.445 1.63 
0.389 1.76 
0.339 1.79 
0.296 1.68 
0.259 1.46 
0.226 1.12 
0.197 0.77 
0.172 0.42 
0.150 0.25 
0.131 0.12 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0,044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

14.03 
12.54 
10.99 
9.36 
7.60 
5.81 
4.14 
2168 

0.80 
0.38 

1.56 

0.12 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8662,Rev. 0 

HORIBA GA-910 

File Name: AW103757.DAT Sample Name: SOIT001427 ID NO: 01/08/13-757 
Dist. Form: STANDARD R.R. Index: 116-000 
Diet. Mode: VOLUME Laser: 85.066 0 Lamp: 74.165 % 
Circulation: 6 Agitation: 1 U.Sonic bFF imin) 
Material: Awl03 Solids Source: SOlTOOlO20 
Lot No: SOlT001427 Test No: 

PARTICLE SIZE DISTRIBUTION DATA TABLE cus'com - c 08/15/01 

1 No. SIZE No. SIZE m FRE % U.SIZE% 
0.128 
0.179 
0.216 
0.278 
0.411 
0.640 
0.687 
0.968 
1.318 
1.674 
2.050 
2.465 
2.936 
3.500 

0.10 0.10 
0.90 1.00 
1.30 2.30 . 
2.70 5.00 
5.00 10.00 
5.00 15.00 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5 . 0 0  30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

( 15) 4.198 
( 16) 5.051 
( 17) 6.102 
( 18) 7.354 
( 191 8.822 
( 20) 10.618 
( 21) 12.434 
( 22) 12.814 
( 23) 15.772 
( 24) 20.341 
( 25) 24.885 
( 26) 29.033 
( 27) 39.306 

5 . 0 0  55 .00  
5 . 0 0  60.00 
5.00 6 5 . 0 0  
5 . 0 0  70.00 
5.00 7 5 . 0 0  
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 3.495 (pm) Mean: 6.109 (pm) Mode: 3.185 (pm) 
Std. Dev.: 6.675 (pml Span: 3.289 
Coef. Var: 109.26% Spec. Area: 46721 (cm2/cm3) 

F - 99 



"F-8862, Rev. 0 

APPENDIX F-4 

PSD PARAMETFUC STUDY: TANK AY-101 COMPOSITE 

Consisting of 51 pages including this cover page 

F - 100 



HNF-8862, Rev. 0 

TABLE F-4. Sample identification and PSD run conditions. AY-IO1 composite subsamples 
SO1 TO01489 and SO 1T001492. 

Conditions Key: P =Pump Speed Setting; P6 = 14.4 mL/s 
S = Stirrer Speed Setting (1-7); S1= Stirrer Speed 1; S3 = Stirrer Speed 3 
US = Ultrasonic ON Time (min); DT = Delay Time (min) between end of 
ultrasonic treatment and PSD measurement. 

-_ ._ 

I 
I 

I 

I 
I 

L.. ._ 
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TABLE F-4 (continued). Sample identification and PSD run conditions. AY-101 composite 
subsamples SO1 TO01490 and SO1 TOO1 491. 

Conditions Key: P = Pump Speed Setting; P6 = 14.4 mL/sec 
S = Stirrer Speed Setting (1-7); S1= Stirrer Speed 1; S3 = Stirrer Speed 3 
US = Ultrasonic ON Time (min); DT =Delay Time (min) between end of 
ultrasonic treatment and PSD measurement. 

.... . . . . . . . . .  T- ......... .- 

Sample I FileID Run 
Conditions ! 

...... ... --_L .. . . .  . . . . .  .... 

. .. 
...... . . .  

I 

I 
...... 

.. .... ....... 

. . . .  ...... 

... 

. .  .. --_? I' 13:45 I 
.... 

.. ...... 

.. 

-- 

... 

.+ __ ..... 

..... 

___. ..... .. -___. . .  __... 

F -  102 



"F- 88b2, Rev.0 
for WIndowsCTM) Ver.1.201 Aug120POI 15:59 HORIBA LA-91 0 

Laser scattering particle sire UlstrlDutlon analyzer 
PARTICLE SIZE MEASUREMENT DATA 
iD# : 010a17-82~ 08:4i Material : AY-101 S o l i d s  
Filename i AYIO1829 source : SOOT001017 
Sample . S01T001489 Lot NUrnbe : SOIT001489 

Condition 
Dlst.Fom: Std. Sampllna times : 100 

) 
TVXH~-N~): 8 2 . 3 ~ ~  

(LAMP): 80.8% R.R.lnder: 1.16-0.001 < 
Agltatlor, : 1 Circultn :6 U.sonlc : OFF( 120) 

Format 

Data 

DlSt.bsSe : Volume Scallns : Aut- AXIS : LOQX - LlnearY 

Median : 9.223wm SP.Area : 12252crnVom= S.D. : 96.554um 
Mode : 9.455um Mean : 46.9OOurn 
C.V. : 205.94% 

Span : (D 10.0-D 90.0) I D50 = 24.557 

DIS. on %( 5.0%) : 1.167~.lm % on Dla.( 0.100um) : 0.0% 
DIa. on %( Z5.0p/0) : 5.145wm % on Dla.( 1.00Owm) : 3.7% 
DIP. on %( 50.0%) : 9.223clm % on D1a.c  10.000~lrn> : 54.4% 
Dla. on %( 75.0%) : 15.805um on Dh.( 100.000urn~ : 85.5% 
om. on %( 9S.0°/0) : 295.336-rn -1- on D 1 a . C  1000 .000wrn)  : 100.0% 

1:u lo.u -- .._. 
Panicle size1 pm 

size(pm) Freq(%)Und(%) 

1019.5 0.00 100.00 
890.1 0.00 100.00 
777.1 0.00 100.00 
678.5 0.00 100.00 
592.4 0.12 100.00 

451.6 0.39 99.67 

- . .- _. 

517.2 0.21 99.88 

394.2 1.41 99.28 
344.2 2.52 97.87 
300.5 2.73 95.35 
262.4 2.59 92.62 
229.1 2.02 90.03 
200.0 1.17 08.01 

152.5 0.36 06.14 
133.1 0.19 85.78 
1 16.2 0.11 85.59 
101.5 0.10 05.48 

174.6 0.70 86.84 

88.58 0.00 85.38 
77.34 0.00 85.38 
67.52 0.00 05.38 
58.95 0.00 85.38 
51.47 0.00 85.38 
44.94 0.16 05.38 
39.23 0.27 85.22 
34.25 0.44 84.95 
29.91 0.68 84.52 

Sireturn) Freq(%)UnU(%> 

22.80 1.93 82.75 
19.90 2.98 80.82 
17.38 4.07 77.85 
15.17 5.33 73.77 
13.25 8.41 68.45 
11.58 7.16 62.03 
10.'10 7.31 54.87 
8.816 6.93 47.56 
7.697 6.14 40.63 
6.720 5.31 34.49 

- -- .- - .- 
26.11 1.11 83.86 

5.867 4.32 29.18 
5.122 3.51 24.88 
4.472 2.92 21.35 
3.905 2.44 18.43 
3.409 2.05 15.99 
2.976 1.74 13.94 
2.599 1.46 12.23 
2.269 1.26 10.77 
-I .ea1 1.17 9.51 

1.510 1.13 7.15 
1.318 134 6.03 
1.151 1.11 4.88 
1.005 1.03 3.77 

I .729 1.18 8.34 

0.877 0.87 2.75 
0.766 0.67 1.87 

Sire(wrn) Freq(%>Und<%) 
-. - - .- .. . .. 

0.669 0.46 1.21 
0.584 0.30 0.75 
0.510 0.20 0.44 
0.445 0.13 0.24 

-4,369 031 0.11 
0.339 . 0.00 0.00 
0.296 ' W 6  0.00 
0.259 0.00 0.00 
0.226 0.00 0.00 
0.197 0.00 0.00 
0.172 0.00 0.00 
0.150 0.00 0.00 
0.i31 0.00 0.00 
0.1 15 0.00 0.00 
0.100 0.00 0.00 
0.067 0.00 0.00 
0.076 0.00 0.00 
0.067 0.00 0.00 
0.058 0.00 0.00 
0.051 0.00 0.00 
0.044 0.00 0.00 
0.039 0.00 0.00 
0.034 0.00 0.00 
0.029 0.00 0.00 
0.026 0.00 0.00 
0.022 0.00 0.00 
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m-8862,Rev. 0 

EORIBA LA-910 

File Name: AYlOl829.DAT Sample Name: S01T001489 ID No: 01/08/17-829 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 82.324 t Lamp: 80.826 t 
Circulation: 6 Agitation: 1 U.Sonic OFF Win) 
Material: AY-101 Solids Source: SOOT001017 
Lot No: S01T001489 Test No: Run 1 

PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - c os/zs/O1 

NO. S I Z E b l n )  FREO.% U.SIZE% No. SIZEfum) FREP.% U.SIZE% 
0.384 0.10 0.10 ( 15) 10.123 
0.631 
0.820 
1.168 
2.093 
3.200 
3.370 
4.210 
5.146 
5.999 
6.801 
7.596 
8.402 
9.243 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00' 
40.00 
45.00 
50.00 

( 16) 11.148 
( 17) 12.343 
( 18) 13.808 
( 19) 15.836 
( 20) 19.204 
( 21) 28.074 
( 22) 35.103 
( 23) 228.623 
( 24) 295.630 
( 25) 341.257 
( 26) 384.277 
( 27) 529.221 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 9.223 (pm) Mean: 46.900 (pm) Mode: 9.435 (pm) 
Std. Dev.: 96.584 (pm) Span: 30.306 
Coef. Var: 205.94% Spec. Area: 12252 (cm2/cm3) 
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HNF-8862 ,Rev. 0 
for Wlndows(TM) Ver.l.201 Aug/20/'01 15:59 HORIBA LA-91 0 

L ~ s e r  scattering particle =Ire dlstrlbutlon analyzer 
PARTICLE SIZE MEASUREMENT DATA 
ID# : 010917-830 08:45 Material : AY-101 Solids 
Filename i AY101830 source : SOOT001017 
Sample . SOlT001489 Lot Numbe : SOiT001489 

Condition 
T%(HB-N~]: 82.1% Dlst.Form: Std. SamDllng times : 100 

(LAMP): 80.7% R.R.ind-lc: 1.16-0.001 ( 1 
Agitation : 3 Clrcultn : 6  U.oonlc : OFF( 120) 

Format 

Data 

Dist.base : volume Scaling : Auto Axis : LogX - LlnearY 

Medlan : 8.829prn SP.Area : 1298OGmVcm' 53.0. : 73.391pm 
Mode : 9.448pm Mean : 33.493wm 
C.V. : 219.12-A 

Span : (D 10.0-D 90.0) / D50 = 16.416 

Dla. on %( 5.0%) : 1.122pm % On Dla.( 0.100pm) : O.Oo/b 
Dla. on %( 25.0%) : 4.912)~m -6 on Dla.( 1.000)Jm) : 4.0-h 
Dia. on %( 50.0%) : 8.829wm % on D1a.c 10.000crm) : 56.9% 
Dia. on %( 75.0%) : 14.477pm % On Die.( 100.000crm) : 89.0% 
 la. on %( 95.0%) : 229.737pm % on Dia.( 1000.000pm) : 100.0% 

Panicle size1 pm 

. 
1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
1 74.6 
162.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.12 100.00 
0.22 99.88 
0.40 99.66 
0.77 99.26 

2.31 97.26 
2.23 94.95 
1.52 92.72 
1.03 91.20 
0.60 90.16 

0.18 89.24 
0.16 89.08 
0.12 88.90 
0.00 88.78 
0.00 88.78 
0.00 88.78 
0.11 88.78 
0.17 88.67 
0.29 88.50 
0.46 88.22 
0.67 87.76 

1.28 98.55 

0.32 89.56 

- ... 
26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
qo.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1 .981 
1.729 
1.510 
1.318 
1 .151 
1.005 
0.877 
0.766 

1.11 
1.95 
3.01 
4.15 
5.44 

. 6.58 
7.38 
7.57 
7.22 
6.43 
5.58 
4.55 
3.70 
3.08 
2.57 
2.15 
1.79 
1.53 
1.31 
1.22 
1.23 
1.17 
1.19 
1.16 
1.07 
0.92 
0.70 

F -105 

87.09 
85.98 
84.03 
81.02 

71.44 
64.86 
57.49 
49.91 
42.69 
36.27 
30.69 
26.15 
22.44 
19.37 
1 6.80 
14.65 
12.86 
1 I .34 
10.03 

7.58 
6.41 
5.22 
4.06 
2.99 
2.07 

76.88 

8.81 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.145 
0.100 
0.087 
0.076 
0.067 
0.05% 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 
0.022 

- 
0.48 
0.32 
0.21 
0.14 
0.1 1 
0.10 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

1.37 
0.88 
0.57 
0.36 
0.22 
0.10 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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"~-.8862, Rev. 0 
EORIBA LA-910 
PARTICLE SlZE DISTRIBUTION DATA TABLE Custom - C 09/25/01 
File Name: AY101830.DAT Sample Name: SOlT001489 ID NO: 01/08/17-830 
Dist. Form: STANDAIlD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 82.135 % Lamp: 80.673 % 
Circulation: 6 Agitation: 3 U.Sonic OFF (min) 
Material: AY-101 Solids Source: SOOT001017 
Lot No: SOIT001489 Test No: Run 1 

No. S I Z E f m )  PREO.% U.SIZE% No. S I Z E ( m )  FREQ.% U.S1ZE% 
( 1) 0.338 0.10 0.10 ( 15) 9.676 5.00 55.00 
( 2) 0.604 
( 3) 0.794 
( 4) 1.123 
( 5 )  1.976 
( 6) 3.046 
( 7) 3.208 
( 8 )  4.022 
( 9) 4.921 
( 10) 5.754 
( 11) 6.526 
( 12) 7.287 
( 13) 8.054 
( 14) 8.830 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

10.597 
11.600 
12.878 
14.507 
16.833 
20.151 
21.338 
147.177 
229.783 
275.356 
328.229 
463.546 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 8.829 (pm) Mean: 33.493 (pn)  Mode: 9.435 (pmm) 
Std.  Dev.: 73.391 (Im) Span: 24.380 
Coef. Var: 219.12% Spec. Area: 12980 (cm2/cm3) 
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HNF-8962,Rev. 0 

for Wlndows(TM) Ver.l.201 Aug/20r01 15:59 HORIBA LA-910 
laser scattering particle slre dlstrlbutlon analyzer 

PARTICLE SIZE MEASUREMENT DATA 
source - S O O T O O ~ O I ~  

I W  
Fllename i AY101831 
Sample . SOIT001489 Lot Nurnbe f SOlT001489 

: 010817-831 oa:51 Material : AY-101 Solids 

Condition 
TVdHe-Ne): 79.6% D191,Form: Std. Sammlina tlmes : 100 

(LAMP): 75.3-% R.R.lnder: 1.16-0.001 ( > 
Agltetion ! 1 Clrcultn : 6  U.sonlc : ON( 120) 

Farmat 

Date 

Dlst.bsse : Volume Scellng : Auto AXIS : LogX - LlnearY 

Median : 5.563pm SP.Area : 25528cmVcm’ S.D. : 4.655wm 
Mode : 7.209pm Mean : 6.264pm 
C.V. : 74.32% 

Span : (D 10.0-D 90.0) I 050 = 2.084 

Dla. on %( 5.0%) : 0.6071~m % on 0la.c 0.10Oclm) : 0.0% 
Dla. on %( 25.0%) : 2.537~- Yo on 0ia.C 1 . 0 0 O Q m )  : 1 1  .8% 
Dla. on e/-( 50.0%) : 5.5631~- 70 on Ole.( 10.000wrn> : 81.1% 
Dla. on %( 75.0%) : 8.871pm % on Dla.( 100.000vm) : 100.0% 
Dia. on Ve( 95.0%) : 14.999pm % on DIa.~1000.000pm> : 100.0% 

~.. ..... 

-. . . 

Particle size I pm 

___ 
1019.5 
890.1 
777.1 
678.5 
592.4 
51 7.2 
451 -6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.15 100.00 

26.1 1 
22.80 
19.90 

15.17 
13.25 
1 I .56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1 .se1 
1.729 
1.610 
1.318 
1.151 
1.005 

0.766 

17.38 

0.877 

0.36 
0.73 
1.36 
2.12 
3.26 
4.56 
5.88 
6.89 
7.47 
7.49 
7.21 
6.41 
5.58 
4.82 
4.09 
3.41 
2.79 
2.33 
1.96 
1.79 

1.76 

1.97 
2.04 
2.01 
1.81 

i .ai 

1 .a8 

99.05 
99.48 
98.76 
97.40 
95.28 
92.01 
87.45 

74.68 
67.22 
59.73 
52.52 
46.10 
40.53 
35.71 
31.62 
28.20 
25.41 
23.07 
21.11 
19.32 
17.51 
15.76 
13.88 
-11.91 

9.87 
7.87 

8 1  .sa 

0.669 
0.584 
0.510 
0.445 

0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0,131 
0-115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 
0.022 

0.389 

1.48 
1.14 
0.86 
0.63 
0.51 
0.43 
0.31 
0.27 
0.24 
0.18 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

6.06 
4.58 
3.43 
2.57 
1.94 
1.43 
1 .oo 
0.69 
0.42 
0.18 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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HNF-8862,Rev. 0 

EORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/20/01 
File Name: AY101831.DAT Sample Name: SOlT001489 ID No: 01/08/17-831 
Dist. Form: STANDARD R . R .  Index: 116-000 
Dist. Mode: VOLUME Laser: 79.553 % Lamp: 75.31~ I 
Circulation: 6 Agitation: 1 U.Sonic ** ( m i d  
Material: AY-101 Solids Source: SOOT001017 
Lot No: SOlT001489 Test No: Run 1 

No. SIZE(um) FREQ.% U.SIZE% No. SIZE(um) FREQ.% U.SIZE% 
( 1) 0.186 
( 21 0.296 
( 3) 0.420 
( 4) 0.608 
( 5) 0.885 
( 6 )  I. 251 
( 7) 1.323 
( 8 )  I. 825 
( 9) 2.541 
( 10) 3.204 
( 11) 3.819 
( 12.) 4.410 

( 14). 5.575 
( 13) 4.994 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 

LO. 00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

6.161 
6.756 
7.408 
8.114 
8.874 
9.804 

10.753 
10.953 
12.504 
15.009 
17.940 
20.877 
27.452 

5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
4.20 
0.80 
5.00 
5.00 
2.70 
1.30 
0.90 

55.00 
60.00 
65.00 
70.00 
75.00 
80.00 
84.20 
85.00 
90.00 
95.00 
97.70 
99.00 
99.90 

Median : 5.563 (pm) Mean: 6.264 (pm) Made: 7.192 (.urn) 
Std. Dev.: 4.655 (pm) Span: 1.102 
Caef. Var: 74.32% Spec. Area: 25528 (cm2/cm3) 
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"F-8862,Rev. 0 

for windows(TM) Ver.1.201 Au~120/'01 15:59 HORIBA LA-91 0 
Laser scattarfng partlcle slza distrlbution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
Souroe . SOOT00101 7 

I D #  
Filsneme: AY101832 
Sample : SOIT001489 Lot Numb9 I SOIT001489 

COndltlOn 

: 070817-832 08:54 Matsrlal : AY-101 SOllds 

T%(He-NeY 79.4% D1st.Form: Std. Sampllna tlmas : 100 

Agltstlon : 3 Crrcultn : 6  u.sonic : OFF( 120) 

(LAMP): 75.6Oh R.R.lnder: 1.16-0.001 ( > 

Format 

Data 

Dlst.Dase : voium8 Scallng : Auto AXIS : LOQX - LloearY 

Msdlan : 5 . 4 5 7 ~ ~ 1  SP.Araa : 23240cms/cm= S.D. : 4 . 5 5 3 ~ ~ 1  
Mode : 7.194pm Meen : 6.236pm 
C.V. : 73.01% 

Span : (0 10.0-D 90.0) ID50 n 2.065 

Ora. on %( 5.0%) : 0 . 7 0 8 ~ ~ 1  % on Dla.( 0.100C.m) : 0.0% 
Dla. on %( 26.0%) : 2.693wm %O on Dla.( 7.000pJm) : 9.2% 
Dla. on %< 50.0%) : 5.457wm % on pia.< 10.000Pm) : 81.8% 
Dla. on %( 75.0%) : 8.718um % on Dla.( 1OO.OOOC.m) : 100.0% 
Dia. on %( 9 5 . O o A )  : 14.874pm % on 0la.C 1000.000prn) : 100.0% 

. . . .. __ 

Panicle sire / pm 

Slze(rm) Freq(oA)Und(%) s l z e ( w m )  Freq(%)Und<%) S1zeCC.m) Freq(%)Und(%) 

1018.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200 .o 
174.6 
152.5 
133.1 
7 16.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.15 100.00 

26.1 1 0.35 
22.80 0.70 
19.90 1.30 
17.38 2.04 
15.17 3.13 
13.25 4.38 
11.56 5.66 
10.10 6.69 
8.816 7.33 
7.697 7.45 
6.720 7.29 
5.867 6.62 
5.122 5.89 
4.472 5.22 
3.905 4.53 
3.409 3.88 
2.976 3.24 
2.599 2.73 
2.269 2.30 
1 .sa1 2.07 
1.729 2.03 
1.510 1 .so 
1.318 1.92 
7.151 I .as 
I .005 1 .e2 
0.877 1.67 
0.766 1.40 

F - 109 

99.85 
99.50 
98.80 
97.49 
95.46 
92.33 
87.95 
82.29 
75.60 
68.27 
60.82 
53.53 
46.92 
41.02 

31.27 
27 -39 
24.15 
21.42 
19.12 
17.05 
15.02 
13.12 
11.20 
9.30 
7.48 
5.81 

36.80 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0. I00 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 
0.022 

7 .08 
0.80 
0.59 
0.43 
0.36 
0.32 
0.24 
0.22 
0.21 
0.16 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

4.41 
3.33 
2.53 
1.93 
1.50 
1.14 
0.82 
0.5% 
0.36 
0.16 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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“F-88102,Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/20/01 
File Name: AY101832.DAT Sample Name: SOlT001.289 ID NO: 01/08/17-832 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 79.447 % Lamp: 75.589 % 
Circulation: 6 Agitation: 3 U.Sonic OFF (min) 
Material: AY-101 Solids Source: SOOT001017 
Lot No: S01T001489 Test No: Run 1 

No. SIZE(um) PREQ.% U.SIZE% No. SIZES(um1 FREQ.% U.SI&E% 
( 1) 0.188 
( 2) 0.320 
( 3 )  0.485 
( 4) 0.710 
( 5 )  1.059 
( 6 )  1.508 
( 7) 1.594 
( 8 )  2.090 
( 9) 2.697 
( 10) 3.267 
( 11) 3.817 
( 121 4.361 
( 13) 4.912 
( 141 5.470 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5 .OO 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 

10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

6.039 
6.624 
7.268 
7.960 
8.724 
9.659 

10.592 
10 .a00 
12.352 
14.890 
17.780 
20.748 
27.396 

5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
4.20 
0.80 
5.00 
5.00 
2.70 
1.30 
0.90 

55.00 
60.00 
65.00 
70.00 
75.00 
80.00 
84.20 
85.00 
90.00 
95.00 
97.70 
99.00 
99.90 

Median : 5.457 (pm) Mean: 6.236 (pm) Mode: 7.192 (pm) 
Std. Dev.: 4.553 (pm) Span: 1.128 
Coef. Var: 73.01% Spec. Area: 23240 tcm2/cm3) 
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HNF-$862,Rev. 0 

for Winaows(TM) Ver.l.201 Augl2Ol'O1 16~01 HORIBA LA-SI 0 
~aser  scatterine partlcle size distribution analyzer - 

PARTICLE SIZE MEASUREMENT DATA 

source : SOOT001 01 7 
I D #  
Fllename : AY101838 
Sample : SOlT001489 Lot Numbe : SOlT001489 

. 010817-838 09:58 Materlal : AY-101 Solids 

Condition 
T%(He-Ne): 80.9% Dist.Form: Std. Samollna times : 100 

(LAMP): 76.4% R.R.lnaen 1.16-0.001 ( > 
Aoltatlon : 1 Circultn : 6  u.sonic : OFF( 120) 

Format 
D1at.base : Volume Scallna : Auto Axis : LooX - LlnearY 

Data 
Median : 5.536Clm SP.Area : 21552.=m=/cm= S.D. : 4.356um 
M o d e  : 7.186um Mean : 6.251pm 
C.V. ! 69.69% 

Span : (0 10.0-0 90.0) / 050 = 1.955 

DIa. on "/e( 5.0%) : 0.785um OX= on Dla.< 0.100lJm) : 0.0% 
Dia. on %( 25.0%) : 2.941um ob on Dia.( 1 .000wm)  : 7.6% 
Die. on %( 5O.O0A) : 5.536urn -/o on Dta.( 10.000vm) : 82.5% 
Dla. On 75.0%) : 8.636um % on Dla.( 1OO.OOOclm) : 100.OoX= 
Dla, on %( 95.0%) : 14.497um 70 On Dla.( 1000.000pm) : 100.0% . . 

Particle sire / (rm 

SlzetClm) Freq<%)Und(%) 

1019.5 
890. 1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
701.5 
66.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.11 100.00 

Slze(pm) Freq(%)Und(%) .. .. ... ... . . 
26.1 1 0.28 se.89 
22.80 0.59 99.61 
19.90 1.15 99.02 
17.38 1.87 97.87 
15.17 2.98 96.00 
13.25 4.30 93.02 
1 1 .56 5.70 88.72 
10.10 6.86 83.02 
8.816 7.62 76.16 
7.697 7.82 68.54 
6.720 7.71 60.72 
5.867 7.03 53.01 
5.122 6.26 45.98 
4.472 5.54 39.72 
3.905 4.80 34.19 
3.409 4.09 29.39 
2.976 3.38 25.30 
2.599 2.61 21.92 
2.269 2.33 19.11 
1 .981 2.05 16.78 
1 ,729 1.95 14.72 
1.510 1.77 12.77 
1.3'18 1.73 11.01 
1.151 1.64 9.26 
1 .005 1.53 7.64 
0.877 1.36 6.11 
0.766 1.12 4.75 

size<pm> 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 
0.022 

FreQ<%)Und(%) -- - 
0.86 3.63 
0.63 2.77 
0.47 2.13 
0.35 q . 6 6  
0.30 1.31 
0.27 1.01 
0.21 0.74 
0.20 0.53 
0.19 0.33 
0.15 0.15 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
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WNF-8862,Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/20/0l 
File Name: AY101838.DAT sample Name: 901TOO1489 ID No: 01/08/17-838 
Dist. FO-: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 80.874 % Lamp: 76.409 % 
Circulation: 6 Agitation: 1 0.Sonic OFF (min) 
Material: AY-101 Solids Source: SOOT001017 
Lot NO: S01T001489 Test No: Run 1 

NO. SIZE(lUri) FREO.% U.SIZE% No.  SIzE(mum) FREQ.% U.SIZE% 
( 1) 0.189 
( 2 )  0.337 
( 3) 0.529 
( 4) 0.787 
( 5) 1.221 
( 6 )  1.763 
( 7) 1.861 
( 8) 2.373 
( 9) 2.943 
( 10) 3.472 

( 12) 4.501 
( 13) 5.020 
( 14) 5.548 

( 11) 3.988 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30. DO 
35.00 
40.00 
45.00 
50.00 

6.087 
6.641 
7.255 
7.911 
8.646 
9.533 

10.401 
10.607 
12.066 
14.526 
17.180 
19.858 
26.496 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 5.536 (pm) Mean: 6.251 (pm) Mode: 7.192 (pm) 
Std. Dev.: 4.356 (pm) Span: .1.059 
Coef. Var: 69.69% Spec. Area: 21552 (cm2/cm3) 
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“E-8862, Rev. 0 

for Wlndows(TM) Ver.l.2OJ AuQ/20r01 16:Ol HORIBA LA-91 0 
Laser s=atterlna osrtlcle size dlstributlon analyzer 

PARTICLE SIZE MEASUREMENT DATA 
: 010817-839 10:02 MatBrlaI : AY-101 Solids 

Filename : AY101839 Source  . S O O T O O ~ O ~ ~  
Sample : s01T001489 Lot ~ u m b e  I soir001489 

Condition 
T%(He-Ne’): 80.8Ob Dist.Form: Std. Samplinn tlrnes : 1 0 0  

Agltatlon : 3 Cireuitn : 6  u.sonic : OFF( 120) 
(LAMP): 76.5% R.R.lnder: 1.16-0.001 ( > 

Formet 
Dlst.base : VOlUme Scaling : Auto A X I S  : LogX - LinearY 

Data 
Medlan : 5.562pm SP.Area : 21367cm’krn’ S.D. : 4.440-m 
Mode : 7.168vm Mean : 6.316pm 
C.V. : 70.30% 

Span : (D 10.0-D 90.0) / D50 = 1.979 

Dia. on %( 5.0%) : 0.795wrn -/- on Dla.( 0.lOopm) : 0.0% 
Dla. on %( 25.0%) : 2.943pm -4 on Dla.( 1.000um) : 7.5% 
Dia. on %( 50.0%) : 5.562pm % On Dla.( 10.000~m) : 82.0% 
Dla. on %( 75.0%) : 8.718vm % on Dia.( 100.000vm) : 100.0% 
Dia. on %( 95.0%) : 14.740vm % on Dla.(lOOO.OOOwm) : 100.0% 

. . . 

Particle size I pm 

Size(pm> Fraq(”r’>Und(%> Slra(pm) Freq(o/,)Und(o/,) Slze(vm) Freq(%)Und(%> 
. . . .. ._ .. . ... - . .. __. .. ...., . , .. , 

1019.5 
690.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.14 100.00 

26.1 1 
22.80 
19 .a0 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.687 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1 .sei 
1.729 
1.510 
i.318 
1.151 
I .005 
0.877 
0.766 

0.32 99.86 
0.66 99.54 
1.25 98.88 
1.98 97.64 
3.09 95.66 
4.38 92.57 
5.73 88.19 
6.84 82.46 
7.55 75.62 
7.73 66.07 
7.61 60.34 
6.94 52.73 
6.19 45.79 
5.49 39.61 
4.76 34.12 
4.08 29.36 

2.82 21.90 
2.34 19.08 
2.07 16.74 
1.97 14.67 
1.78 12.70 
1.74 10.92 
1.65 9.10 
1.54 7.52 
1.36 5.99 
1.11 4.63 

3.38 25.28 

0.669 
0.584 
0.510 
0.445 

0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.078 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 
0.022 

0.389 

0.84 
0.62 
0.46 
0.34 
0.29 
0.26 
0.20 
0.19 
0.18 
0.14 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

3.52 
2.67 
2.06 
1.60 
I .26 
0.97 
0.72 
0.51 
0.32 
0.14 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



"F-8862,Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/20/01 
File Name: AYlOl839.DAT Sample Name: S01T001489 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 80.774 % Lamp: 76.496 % 
Circulation: 6 Agitation: 3 U.Sonic OFF linin) 
Material: AY-101 Solids Source: SOOT001017 
Lot No: SOlT001489 Test No: Run 1 

ID No: 01/08/17-839 

No. SIZE(um) FREO.% U.SIZE% No. SIZE(um) FRBO.% U.SIZE% 
( 1) 0.190 0.10 0.10 6.122 5.00 55.00 
( 2) 0.344 
( 3) 0.539 
( 4 )  0.796 
( 5) 1.230 
( 6 )  1.769 
( 7) 1.867 
( 8) 2.376 
( 9) 2.945 
( 10) 3.476 
( 11) 3.996 
( 12) 4.514 
( 13) 5.039 
{ 14) 5.574 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

6.682 
7.309 
7.983 
8.724 
9.637 
10.544 
10.749 
12.261 
14.762 
17.507 
20.416 
27.098 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4 .20  84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 5.562 (pm) Mean: 6.316 (pm) Mode: 7.192 (pm)  
Std. Dev.: 4.440 (pm) Span: 1.083 
Coef. Var: 70.30% Spec. Area: 21367 (cm2/cm3) 
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HNF-$86Z2Rev. 0 

for Wlndows<TM) Ver.l.2OJ Auci/20/'01 16:03 HORIBA LA-91 0 
~ e s e r  scattennrr o a m l c l e  size dlstrlbutlon analyzwr - .  ~ ~~ 

PARTICLE SIZE MEASUREMENT DATA 
: 010817-840 10:25 Materiel : AY-101 Solids 

Filename I D #  i AY101840 Source . soor001 o 1 7 
Sample . SOlT001492 Lot N U W ~ ~  1 so i roo i4~2  

Condltlon 
T%(He-Ne>: 83.4% Dlat.Form: Std. Sammlna tlmes : 100 

Agltatlon : 1 Clrcultn :6 U.son1c : OFF(1200) 

(LAMP): 81.2% R.R.lnder: 1.16-0.001 ( > 

Format 

Data 

Dlst.basa : Volume Scallna : Auto AXIS : LogX - LlnearY 

Median : 9.241pm SP.Area : 12349cmp/cm' S.D. : 114.949wrn 
Mode : 9.452~- Mean : 53.0461~- 
C.V. : 216.70% 

Span : (D 10.0-D 90.0) ID50 L 28.302 

Ole. on %( 5.0%) : 1.166vm % on bta.( 0.100wm) : 0.0% 
Ole. on %( 25.0%) : 5.178~m % o n  DIE.( 1.000Um) : 3.8% 
Ole. on o/m( 50.0%) : 9.241 pm % on Dla.( 10.000pm) : 54.2Vo 
Ole. on %( 75.0%) : 15.853wm % on ole.( 100.000Clm) : 86.1% 
O h .  o n  -/-( 95.0%) : 358.551um %O o n  DIa.( 1oOO.OOorrn) : 100.0% 

Particle size I vm 

S l r e ( w m )  Freg(%)Und(%) 

1019.5 0.00 100.00 
890.1 0.00 100.00 
777.1 0.00 100.00 
678.5 0.00 100.00 
592.4 0.41 100.00 
517.2 0.92 99.59 
451.6 1.89 98.67 

344.2 2.43 94.23 
300.5 1.87 91.80 
262.4 1.41 89.93 
229.1 0.99 80.52 
200.0 0.62 87.53 
174.6 0.40 06.92 
152.5 0.24 86.51 
135.1 0.15 86.28 
116.2 0.00 86.13 
101.5 0.10 86.13 
88.58 0.00 86.03 
77.34 0.00 86.03 

58.95 0.11 86.03 
51.47 0.13 85.92 
44.94 0.20 85.79 
39.23 0.32 B 5 . 6 0  
34.25 0.51 85.27 
29.91 0.74 84.76 

_ _ _ -  

394.2 2.55 96.78 

67.52 0.00 86.03 

2e.11 . 
22.80 
1 s.90 
17.38 .. 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1 .005 
0.877 
0.7 66 

1.18 84.03 
2.02 82.85 
3-04 80.63 
4.13 77-80 . . - . . - . 
5.35 73.66 
6.41 68.31 
7.14 61.91 
7.30 54.77 
6.94 47.46 
6.17 40.52 
5.35 34.35 
4.35 29.01 
3.54 24.65 
2.94 21.11 
2.44 18.17 
2.04 16.73 
1.69 13.69 
1.44 12.00 
1.23 10.56 
1.13 9.33 
1.14 8.20 
1.08 7.06 
1.09 5.98 
1.06 4.89 
0.98 3.83 
0.85 2.85 
0.65 2.00 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0-197 
0.172 
0.150 
0.131 
0.115 
0.100 

0-076 
0-067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 
0.022 

0.087 

-.__ 
0.46 
0.31 
0.21 
0.14 
0.12 
0.1 1 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Jnd(%) 

1.35 
0.89 
0.58 
0.37 
0.23 
0.11 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

F -115 
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"~-8962,Rev.  0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C OS/ZO/Ol 
File Name: AY101840.DAT Sample Name: SOlTO01492 ID No: 01/08/17-840 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 83.388 % Lamp: 81.236 % 
Circulation: 6 Agitation: 1 U.Sonic OFF (min) 
Material: AY-101 Solids source: SOOT001017 
Lot No: SOlT001492 Test No: Run 2 

No. SIZE(ura) FREO.% U .SIZE% No. SIZE(ura) FREO.% U.SIZE% 
( 1) 0.336 0 . 1 0  0.10 ( 15) 10 .145  
( 2 )  0 . 6 0 4  
( 3)  0 .805  
( 4 )  1 . 1 6 7  
( 5) 2 .137  
( 6) 3 .254  
( 7 )  3 . 4 2 4  
( 8 )  4.258 
( 9 )  5 .182  
( 10) 6 .025  
( 11) 6 .822  
( 12) 7 . 6 1 4  
( 13) 8.418 
( 1 4 )  9 . 2 6 1  

0 .90  
1 . 3 0  
2 . 7 0  
5 .00  
5 . 0 0  
0 .80  
4 . 2 0  
5 . 0 0  
5 . 0 0  
5 .00 
5.00 
5 .00  
5 . 0 0  

1 . 0 0  
2 .30  
5.00 

1 0 . 0 0  
15.00 
15 .80  
20 .00  
25.00 
30.00 
35 .00  
40.00 
45.00 
50.00 

11 .173  
12 .377  
13 .853  
1 5 . 8 8 5  
1 9 . 2 1 1  
27.014 
31 .941  

263.759 
359.259 
422.086 
475.080 
573.985 

5.00 55 .00  
5.00 6 0 . 0 0  
5 . 0 0  65 .00  
5 .00  70 .00  
5 . 0 0  75 .00  
5.00 8 0 . 0 0  
4 . 2 0  84.20 
0 .80  8 5 . 0 0  
5.00 90 .00  
5 . 0 0  95.00 
2 .70  97.70 
1 . 3 0  99 .00  
0 . 9 0  9 9 . 9 0  

Median : 9 . 2 4 1  ( p n )  Mean: 53.046 (pm) Mode: 9 .435  ( p m )  
Std. Dev.: 1 1 4 . 9 4 9  (pm)  Span: 37.085 
Coef. V a r :  216.70% Spec. Area: 12349 (crn2/cm3) 
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"F-8062, Rev. 0 

for Wlndows(TM) Ver.1.2OJ Aug/20/'01 16:03 HORIBA LA-91 0 
Laser scanerlng partlcle slze dlstrtbutlon analyzer 

PARTICLE SIZE MEASUREMENT DATA 
IO# : oioa17-a4i io:za Material : AY-101 Sollds 
Filename: AY101841 Source : s00rooi017 
Sample : S01l-001492 Lot Numbe : soiro01492 

Condltlon 
T%(He-Ne): 83.1 0% Dlst.Form: Std. SamDlina times : 100 

Aoltatlon : 3 Clrcultn : 6  U.son1c : OFF(1200) 
(LAMP): 80.9% R.R.lnUex: 1.16-0.001 < ) 

Format 

Data 
Dlst.base : volume Scallng : Auto AXIS : LOaX - LlnearY 

Median : 7.964pm SP.Area : 14601cm=/cma S.D. : 5.7s5pm 
Mode  : 9.455pm Mean : 8.749vm 
C.V. : 66.12% 

Span : (0 10.0-D 90.0) I 0 5 0  = 1.841 

Dla. on %( 5.0-A) : 1.048pm on D1a.c 0.100pm) : 0.0% 
Dia. on %( 25.0°/0) : 4.461pm -1- on Die.( 1.000pm) : 4.6% 
Dla. on  %( 50.0%) : 7.964pm -1- On D1a.c 10.000pm) : 64.2% 
Dia. on %( 75.0%) : 1 1.906pm % On Die.( lOO.OOOpm) : 100.0% 
Dla. on  %( 95.0%) : 19.547pm % on Dla.(1oOo.o0opm) : 100.0% 

. .~ . . - 

O.O* . 1d20 . 

Particle size / pm 

1019.5 
890.1 
777.1 - , .  
678.5 
5924 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.55 
133. -l 
716.2 
101.5 

77.34 
67.52 
58.95 
51 -47 
44.94 
39.23 
34.25 
29.91 

sass 

0.31 99.86 
0.65 99.55 

___. 
26.1 1 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 
0.877 
0.766 

__ 
1.26 98.90 
2.18 97.64 
3.49 95.46 
4.71 91.97 

7.61 80.98 
8.51 73.37 
8.6s 64.86 
8.24 56.17 
7.29 47.93 
6.30 40.64 
5.12 34.34 
4.16 29.22 
3.45 25.06 
2.87 21.61 
2.40 18.73 
1.99 16.33 
1.70 14.34 
1.46 12.64 
1.35 11.18 
1.35 9.83 
1.2s 8.48 
1.31 7.19 
1.28 5.88 
1.19 4.60 
1.02 3.41 
0.79 2.39 

6.27 87.26 

F - 117 

-. -. 
0.669 055 
0.584 0.37 
0.510 0.25 
0.445 0.17 
0.389 0.14 
0.339 0.12 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 
0.172 0.00 
0.150 0.00 
0.131 0.00 
0.1 15 0.00 
0.100 0.00 
O.OS7 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 
0.022 0.00 

. .- 
1 S O  
1.04 
0.68 
0.43 
0.26 
0.12 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



"F-8862,Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08 /20 /01  
File Name: AY101841.DAT Sample Name: SOlT001492 ID No: 01 /08 /17-041  
Dist. Form: STANDARD R.R. Index: 1 1 6 - 0 0 0  
Dist. Mode: VOLUME Laser: 83.086 % Lamp: 80.877 % 
Circulation: 6 Agitation: 3 U.Sonic OFF (min) 
Material: AY-101 Solids Source: SOOT001017 
Lot No: S01T001492 Test No: Run 2 

No. SIZE(w) FREO.% U.SI&E% No. SIZEIum) FRE0.8 U.SIZE% 
( 1) 0 .331  
( 2 )  0 .575  
( 3 )  0.755 
( 4 )  1 .050  
( 5)  1 . 7 6 0  
( 6 )  2.724 
( 7 )  2 .875  
( 8 )  3.627 
( 9 )  4 .462  
( 10) 5.235 
( 11) 5 .956  
( 1 2 )  6 .633  
( 1 3 )  7.304 
( 1 4 )  7 .978  

0.10 0.10  
0,. 90 1 . 0 0  
1 . 3 0  2 . 3 0  
2.70 5.00 
5.00 1 0 . 0 0  
5 .00  15.00 
0.80 15.80 
4 .20  20 .00  
5 . 0 0  25 .00  
5.00 30.00 
5 .00  35.00 
5 .00  40 .00  
5 . 0 0  45 .00  
5 .00  50 .00  

8.657 
9 . 3 8 1  

1 0 . 1 2 1  
10.984 
11 .925  
13 .029  
14.233 
14 .479  
16.455 
19.568 
22.953 
26.680 
35 .676  

5.00 
5.00 
5 .00  
5.00 
5 .00  
5 .00  
4.20 
0.80 
5.00 
5.00 
2.70 
1 .30  
0.90 

Median : 7.964 (um) Mean: 8 .749  (urn) .. ~. 
Std. Dev.: 5 . 7 8 5  (pm) Span: 0.960 
Coef. Var: 66.12% Spec. Area: 14601 (cm2/crn3) 

Mode: 9.435 (pm) 

55.00 
60 .00  
65 .00  
70.00 
75.00 
80.00 
84.20 
85.00 
90.00 
95.00 
97.70 
99.00 
99.90 
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"F-8862, Rev. 0 

for Wlnaowo(TM) Ver.l.201 Aug1201.01 16:03 HORIBA LA-910 
Laser s c a t t e r l n g  partlcle size dlstrlbutlon analyzer 

PARTICLE SIZE MEASUREMENT DATA 

.: sooToolo17 
I D #  
Fllename i AY101842 Source 
Sampla . SOIT001492 Lot Numba : SOIT001492 

: 010817-842 10:52 Material : AY-101 Sollds 

Condltion 
T%(He-Ne>: 78.8% DIst.FOrm: Std. SamDlina times : 100 

(LAMP): 72.5% R.R.lndex: 1.16-0.001 ( ) 

natation : I Clrcultn :6 U.sonlc : ON(1200) 

Format 

Data 
D1st.base : Volume Scaling : Auto AXIS : LOQX - LlnearY 

Median : 4.109-m SP.Area: 31211cmVom~ S.D. : 3.781-m 
Mode : 6.255-m Mean : 4.e55pm 
C.V. : 77.86% 

Span : (D 10.0-D 90.0) 1 D50 = 2.224 

Dia. on %( 5.0%) : 0.534~- % on Dla.( O.loO&tm) : 0.0% 
Die. on %( 25.0%) : 1.797pm -A on Dla.( 1.000wm) : 14.3% 
Dla. o n  %( 5O.O0A) : 4.109vm % on Dla.( IO.OOO&tm) : 90.3% 
Dla, on %( 75.0%) : 6.865um % o n  Dla.( 100.000pm) : 100.0% 
Ole. on %( 95.0%) : 12.105pm on Dla.( 1000.000wm) : 100.0% 

Panicle size I win 

Slre(&tm) Freq(%)Und(%) 

1019.5 
890. I 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
16.2 

101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

. .. ... . . ... Slzetcrm) Freq(oA)Und(o/o) 

26.3 I 0.11 100.00 
22.60 0.24 99.89 
1 e .so 0.52 99.65 
17.38 0.91 99.13 
15.17 I .56 98.22 
13.25 2.47 96.64 
11.56 3.56 94.17 
10.10 4.68 90.61 

7.697 6.39 80.25 
6.720 6.85 73.86 
5.867 6.77 67.01 
5.122 6.46 60.24 
4.472 6.05 53.78 

3.409 4.84 42.24 
2.976 4.10 37.40 
2.599 3.47 33.30 
2.269 2.94 29.83 
1.961 2.63 26.89 
1 .729 2.58 24.25 
1.510 2.40 21.69 
1.318 2.44 19.30 
1.151 2.44 16.86 
1 .005 2.43 14.42 
0.877 2.32 11.99 
0.766 2.07 9.67 

8.816 5.68 85.93 

3.905 5.48 47.73 

S l z e ( w m )  Freq(o/e)Und(oA) 
._ 
0.669 1.71 7.61 
0.564 1.35 5.89 
0.510 1.05 4.55 
0.445 0.80 3.50 
0.389 0.67 2.70 
0.339 0.57 2.03 
0.296 0.43 1.46 
0.259 0.37 1.03 
0.226 0.32 0.66 
0.197 0.22 0.34 
0.172 0.12 0.12 
0.150 0.00 0.00 
0.131 0.00 0.00 
0.115 0.00 0.00 
0.100 0.00 0.00 
0 .OS7 0.00 0.00 
0.076 0.00 0.00 
0.067 0.00 0.00 
0.058 0.00 0.00 
0.051 0.00 0.00 
0.044 0.00 0.00 
0.039 0.00 0.00 
0.034 0.00 0.00 
0.029 0.00 0.00 
0.026 0.00 0.00 
0.022 0.00 0.00 

F - 119 
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HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Cueeom - C 08/20/OL 
File Name: AY101842.DAT Sample Name: SOlT001492 
Dist. Porm: STANDARD R.R. Index: 116-000 
Diet. Mode: VOLUME Laser: 70.794 % Lamp: 72.495 % 
Circulation: 6 Agitation: 1 U.Sonic ** (rnin) 
Material: AY-101 Solids source: SOOT001017 
Lot No: SOlT001492 Test No: Run 2 

ID No: 01/08/17-842 

No. SIZEium) FREO.% U.BIZE% No. S I Z E M I  FREQ.% U.SIZE% 
0.169 0.10 0.10 ( 15) 4.595 5.00 55.00 
0.256 
0.359 
0.535 
0.782 
I. 040 
1.087 
1.374 
1.800 
2.285 
2.755 
3.208 
3.658 
4.118 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

Median : 4.109 (p) 
Std. Dev.: 3.781 (jtm) 

1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

Mean : 
span: 

5.098 
5.646 
6.240 
6.894 
7.659 
8.475 
8.632 
9.930 

12.130 
14.541 
17.065 
23.052 

5.00 
5.00 
5.00 
5.00 
5.00 
4.20 

5.00 
5.00 
2.70 
1.30 
0.90 

0.80 

4.855 (pm) Mode: 6.279 (pm) 
1.270 - 

coef. Var: 77.87% spec. Area: 31211 (cm2/cm3) 

60.00 
65.00 
70.00 
75.00 
80.00 
84.20 
85.00 
30.00 
95.00 
97.70 
39.00 
99.90 

F - 120 
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“F-8862, Rev. 0 

for Wlndows(TM) VSr.1.20j Aug/20/’01 16:04 HORIBA LA-91 0 
Laser scattering pertl~le sire Ul~tnD~tlon analyzer 

PARTICLE SIZE MEASUREMENT DATA 
SOLJrGe : SOOT001017 

I D #  
Ftlenamei AY101843 
sample . s o i r 0 0 1 4 ~ 2  Lot Nurnbe : SOIT001482 

: 010817-843 1055 Material : AY-101 S o l l d s  

Condltlon 
D1st.Fom: Std. SamDllna tlmas : 100 

) 
T%<He-Ne): 78.5% 

Agltatlon : 3 Clrcultn : 6  u.sonlc : OFF(1200) 
(LAMP): 72.8% . R.R.lnder: 1.16-0.001 ( 

Format 
Dlst,base : Volume Scaling : Auto AXIS : LOQX - LlnearY 

Data 
Mealan : 4.064wm SP.Area : 28448cm=/om’ S.D. : 3.597Vrn 
Mode : 5.488~- Mean : 4.814wm 
C.V. : 74.72% 

Soan : (D 10.0-D 90.0) / D50 = 2.160 

Dla. on %( 5.0%) : 0.625um % on Dla.( 0.100pm) : 0.0% 
Dla. on %( 25.0-A) : 2.01 I pm % on Dla.( 1 .OOOVm) : 11.3% 
Dla. on %( 50.00%) : 4.064~- % on ole.( 10.000pm) : 91 .O% 
Dla. on %( 75.0%) : 6.713pm V- on Dla.( 100.000pm) : 100.0% 
Dla. on %( 95.0W) : 11.776~m on Dla.(I000.000~m) : 100.0% 

Panicle size / Nrn 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.55 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

__ 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

0.00 1oo.00 

26.11 
22.80 
19.90 
37.38 
15.17 
13.25 
1 I .56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2,599 
2,269 
1 .sa1 
1,729 
1,510 
1.316 
1.151 
1,005 
0.877 
0,766 

0.00 
0.22 
0.47 
0.84 
1.46 
2.32 
3.37 
4.48 
5.51 
6.28 
6.86 
6.91 
6.74 
6.46 
5.99 
5.42 
4.68 
3.99 
3.39 
3.01 
2.85 
2.57 
2.48 
2.34 
2.18 
I .94 
1.62 
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100.00 
100.00 
99.78 
99.31 
98.47 
97.01 
94.69 
91 .32 
86.85 
81.34 
75.06 
68.20 
61.29 
54.56 
48.10 
42.11 
36.69 
32.01 
28.01 
24.62 
21.62 
18-77 
18.20 
13.72 
11 38 
9.20 
7.26 

0.669 
0.584 
0.510 
0.449 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 
0.022 

1.27 
0.96 
0.74 
0.56 
0.48 
0.43 
0.33 
0.30 
0.27 
0.20 
0.1 1 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

5.63 
4.36 
3.40 
2.66 
2.10 
1.63 
1.20 
0.87 
0.57 
0.30 
0.1 1 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

_- . .- ... . . .. . . . 



"F-BB62,Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/20/ol 
File Name: AY101843.DAT Sample Name: SOlT001492 I D  No: 01/08/17-843 
Dist. Form: STANIX?D R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 78.513 % Lamp: 72.806 0 
Circulation: 6 Agitation: 3 U.Sonic OFF (mid 
Material: AY-101 Solids Source: SOOT001017 
Lot No: SOlT001492 Test No: Run 2 

No. SIZE(U~) FREO.% U.SIZE% NO. SIZE(Um) F REO.% U.SIZE% 
( 1) 0 . 1 7 1  
( 2 )  0 . 2 7 4  
( 3)  0 .408  
( 4 )  0 .626  
( 5) 0 .924  
( 6 )  1 . 2 3 7  
( 7)  1 . 2 9 1  
[ 8) 1 . 6 0 5  
( 9 )  2 . 0 1 3  
( 10) 2 . 4 3 3  
( 11) 2.840 
( 1 2 )  3 . 2 4 1  
( 1 3 )  3 .648  
(. 1 4 )  4 . 0 7 2  

0 .10  
0 .90  
1 . 3 0  
2 .70  
5 . 0 0  
5 .00  
0 .80  
4 .20  
5.00 
5.00 
5 .00  
5 . 0 0  
5.00 
5.00 

0 .10  
1 .00  
2 .30  
5 . 0 0  

10 .00  
15 .00  
15 .80  
2 0 . 0 0  
25 .00  
30 .00  
35 .00  
40 .00  
45 .00  
50.00 

4.515 
4 .997  
5 .522  
6 . 0 9 1  
6 .713  
7.489 
8.278 
8 .442  
9 .718  

1 1 . 7 8 8  
14 .157  
16.563 
21 .469  

5.00 55 .00  
5 . 0 0  60 .00  
5.00 65.00 
5.00 70.00 
5 . 0 0  75.00 
5 .00  80 .00  
4.20 84 .20  
0.80 85.00  
5.00 90.00 
5 . 0 0  95 .00  
2 .70  97 .70  
1 . 3 0  99 .00  
0 .90  99 .90  

Median : 4.064 ( p m )  Mean: 4..814 (pm) Mode: 5.482 ( p m )  
Std. Dev.: 3.597 (pm) Span: 1 .246  
C o e f .  V a r :  74 .72% Spec. Area: 28448 (cm2/crn3) 
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?or Wlndows(TM) Ver.l.201 AuS120fOI 16:05 HORIBA LA-91 0 
Laser scattarins particle size dlstrlbutlon analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# 
Filename: AY101849 
Sample . S01TO01492 Lot Numbe : SO1T001492 

: 010817-849 1159 Material : AY-101 Solids 
Source  : S O O T O O ~ O ~ ~  

Condition 
TVdHe-Ne% 80.5% Dlst.Fom: Std. sarnottnra times : TOO 

(LAMP): 74.2% R.R.lnaer: 1.16-0.001 ( ) 

Agitation : 1 Clrcultn : 6  U.sonic : OFF( 1200) 

Format 
bist-base : Volume Scaling : Auto AXIS : LogX - LinearY 

Data 
Mealan : 4.240wm SP.Araa : 2651 lGmVcm= S.D. : 3.433wm 
Mode : 5.486wm Mean : 4.883gm 
C.V. : 70.31% 

Span 1 (D 10.0-D 90.0) I D50 = 1.997 

Dla. o n  %( 5.0-b) : 0.679pm % on Dla.( o.10opm) : 0.0% 
Dla. on %( 25.0%) : 2.285prn -/- On Dla.( 1 .OOOwm) : 9.5% 
Dla. on %( 50.0%) : 4.240~- % o n  Dla.( 10.000wm) : 91.7% 
Dla. o n  %( 75.0%) : 6.714pm % on Dla.( 100.000prn) : 100.Oo/b 
Dla. On %( 95.0%) : 11.423pm %'- On Dla.( 1000.000~m) : 100.0% 

... 

Slze(pm) Fraq(%)Und(%) 

1019.5 0.00 100.00 
890.1 0.00 100.00 
777.1 0.00 100.00 
678.5 0.00 100.00 
592.4 0.00 100.00 
517.2 0.00 100.00 
451.6 0.00 100.00 
394.2 0.00 100.00 
344.2 0.00 100.00 
300.5 0.00 100.00 
262.4 0.00 100.00 
229.1 0.00 100.00 
200.0 0.00 100.00 
174.6 0.00 100.00 
152.5 0.00 100.00 
133.1 0.00 100.00 
116.2 0.00 100.00 
101.5 0.00 100.00 
88.58 0.00 100.00 
77.34 0.00 100.00 
67.52 0.00 100.00 
58.95 0.00 100.00 
51.47 0.00 100.00 
44.94 0.00 100.00 
39.23 0.00 100.00 
34.25 0.00 100.00 
29.91 0.00 100.00 

___ .__ 

Particle size / wrn 

Size(pm) Fras("/o)Und(oA) 
.... . 

0.00 100.00 
0.18 100.00 

26.1 1 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 

2.289 
1 .sa1 
1.729 
1.510 
1.318 
1-15? 
1.005 
0.877 
0.766 

2.599 

0.3s 99.84 
0.71 99.46 
1.30 98.75 
2.16 97.46 
3.28 95.30 
4.53 92.02 
5.74 87.49 
6.70 81.75 
7.42 75.05 
7.53 67.63 
7.34 60.09 

6.41 45.76 
5.71 39.35 
4.83 33.64 
4.02 28.81 
3.32 24.79 
2.86 21.47 
2.63 18.61 
2.30 15.99 
2.16 13.69 

1.80 9.55 
1.59 7.75 
1.32 6.17 

6.99 52.75 

?.as 11.54 

Slze(wrn> Fraq(%>Und(%) -. 
0.669 1.03 
0.584 0.79 
0.510 0.61 
0.445 0.47 
0.389 0.42 
0.339 0.38 
0.296 0.31 

0.226 0.26 
0.197 0.19 
0.172 0.11 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0. I00 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 
0.022 0.00 

0.259 0.25 

4.85 
3.82 
3.03 
2.42 
1.95 
1.53 
1.15 
0.84 
0.56 
0.30 
0.1 1 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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HNF-8862, Rev. 0 

HORIBA LA-910 

Pile Name: AY101849.DAT Sample Name: SOlT001492 ID No: 01/08/17-849 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME LaseZ: 80.504 k Lamp: 74.249 % 
Circulation: 6 Agitation: 1 U.Sonic OFF (min) 
Material: AY-101 Solids Source: SOOT001017 
Lot  No: SOlT001492 Test No: Run 2 

PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - c 09/25/01 

No. SIZElum) FREO .% U.SIZE% NO. S I Z E ( m )  FREO . % 0. SIZE% 
( 1) 0.171 
( 2) 0.278 
( 3) 0.431 
( 4) 0.680 
( 5) 1.038 
( 6 )  1.427 
( 7 )  1.494 
( 8) 1.851 

( 10) 2.692 
( 11) 3.079 

( 13) 3.846 
( 14) 4.249 

( 9) 2.286 

( 12) 3.459 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45,OO 
50,OO 

4.671 
5.114 
5.607 
6.140 
6.714 
7.442 
8.174 
8.330 
9.525 

11.431 
13.607 
15.938 
21.033 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 4.240 (pm) Mean: 4.883 (pm) Mode: 5.482 (prn) 
Std. Dev.: 3.433 (pm) Span: 1.111 
C o e f .  Var: 70.31% S p e c .  Area: 26511 (cm2/cm3) 
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HNF-8862,Rev. 0 

for Windows(TM) Ver.l.201 Aug/20/'01 16:05 HORIBA LA-91 0 
Laser scattering particle S I Z E  dlstrlbution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010817-850 12:02 Material : AY-101 S~iids 
Filename: AV101850 Source : SOOT003017 
Sample : SO1T001492 Lot NumDe : SOlT001492 

Condition 
TVdHe-Neb 80.5% 0ISt.Form: std. Samoilnq times : 100 

Agitation : 3 Cirsuitn : 6  U . son Ic : OFF(1200) 

(LAMP): 74.3% R.R.lnd-x: 1.16-0.001 ( ) 

Format 

Data 

Dist.base : Volume Scaling : Auto Axis : LogX - LlnearY 

Median : 4.233wm SP.Are&a : 26694cmVcm" S.D. : 3.493wm 
Mode : 5.486wm Mean : 4.908um 
C.V. : 71.17% 

Span : 03 10.0-D 90.0) / 050 = 2.027 

Dla. on %( 5.0%) : 0.674pm % on Dia.( 0.100pm) : 0.09/0 

Die. en %( 50.0%) : 4.233~- % on D1a.c 10.000pm) : 91.3% 
ole. on %( 75.0%) : 6.751um % on ora.( 100.000um) : 100.0% 
Dla. on %( 95.0DA) : 11.565wm -/a on Ob.( 1000.000pm) : 100.0% 

Dia. On %( 25.0%) : 2.265um V A  On Die.( 1.000wm) : 9.6% 

. _.___ .. ... 

Particle size I pm 

. . - __ 
1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 

. 116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

.__. .- 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.887 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1 .sa1 
1.729 
1.510 
1.318 
1.151 
1.005 

0.766 
0.877 

0.00 100.00 
0.19 100.00 
0.42 99.81 
0.77 99.39 
1.38 98.61 
2.24 97.24 
3.34 95.00 
4.55 91.66 
5.71 87.12 
6.63 81.40 
7.32 74.77 
7.42 67.45 
7.24 60.03 
6.91 52.80 
6.34 45.89 
5.87 39.55 
4.81 33.87 
4.02 29.06 
3.33 25.05 
2.88 21.71 

2.32 16.18 
2.18 13.86 

1.82 9.68 
1.60 7.85 
1.33 6.25 

2.65 18.83 

2.00 11.68 
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0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.228 
0.i97 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 
0.022 

1.04 
0.79 
0.62 
0.48 
0.43 
0.38 
0.31 
0.25 
0.27 
0.20 
0.11 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

4.93 
3.89 
3.10 
2.48 
2.00 
1 .57 
1.18 
0.87 
0.58 
0.31 
0.1 1 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862,Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DlSTRIBUTlON DATA TABLE Custom - C 08/20/0l 
File Name: AY10185O.DAT Sample Name: SOlT001492 
Dist. Form: ST?.NDAIW R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 80.479 % Lamp: 74.346 % 
Circulation: 6 AgitatioD: 3 U.Sonic OFF (min) 
Material:  AY-101 S o l i d s  Source: SOOT001017 
Lot NO: SOlT001492 Test No: Run 2 

No. S I Z E ( m )  FREO.% U.SIZE% No. SIZE(#m) FREO.% U.SIZE% 
( 1) 0.170 0 .10  0 .10  4 .670  5.00 55.00 
( 2) 0.274 
( 3)  0 .424  
( 4 )  0.674 

( 6 )  1 .412  
( 7 )  1 . 4 7 8  
( 8) I. 8 3 1  
( 9)  2 .265  
( 10) 2 .672  
( 11) 3.062 
( 1 2 )  3.444 
( 13) 3 .835  
( 1 4 )  4.242 

( 5) 1 . 0 2 8  

0.90 
1 .30  
2 .70  
5.00 
5 . 0 0  
0.80 
4.20  
5 . 0 0  
5 . 0 0  
5 .00  
5 .00  
5 . 0 0  
5.00 

1.00 
2.30 
5 .00  

1 0 . 0 0  
1 5 . 0 0  
15 .80  
20 .00  
25 .00  
30.00 
35 .00  
40.00 
45.00 
50.00 

5.119 
5 .621  
6.164 
6.753 
7.490 
8 .244  
8 .401  
9.628 

11.565 
13 .895  
16.277 
21.297 

5.00 60.00 
5 . 0 0  65 .00  
5.00 70.00 
5 .00  75 .00  
5 .00  80 .00  
4 . 2 0  84.20  
0 .80  85 .00  
5.00 90.00 
5 .00  95.00 
2 . 7 0  97.70 
1.30 99.00 
0 .90  99.90 

Median : 4 . 2 3 3  (pmm) Mean: 4.908 ( p n )  Mode: 5.482 (pm) 
Std. D e v . :  3.493 (pm) Span: 1 .137  
Coef. Var: 71 .17% Spec. Area:  26694 (crn2/cm3) 
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"F-6862,  Rev. 0 

for WlndowsCTM) Ver.l.201 Aug120rOl 16:OE HORIBA LA-SI0 
Lager scsttering pamlcle slze dlstrlbution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
I D #  
Fllenarne i AYlO1851 

. 010817-851 12:27 Material : AY-101 Solids 
Source : s o o r o o ~ o i ~  

Sample . S01T001490 Lot Numbe : S O I T O O I ~ ~ O  

C-ndltion 
Dlst.FOrm: Std. SarnplIn~ tlmes : I00 

) 
T%(He-Ne>: 76.5% 

Agitation : 3 Clrcultn : 6  U.sonlc : OFF( 120) 

(LAMP): 73.8% R.R.1nder: 1.16-0.001 ( 

Format 

Data 

Dist.Dass : volume Soallng : Auto AXIS : LOQX - LlnearY 

Median : 8.277wm 5P.A-a : 14250cma/cmm S.D. : 46.632wm 
Mods : 9.441pm Mean : 19.040wm 
c-v. : 244.91% 

Span : (D 10.0-D 90.0) ID50 = 2.262 

Die. on %( 5.0%) : 1.051pm % on Dla.( O.lOO&sm) : O.OoA 
Dla. on %( 25.0%) : 4.613pm % on Die.( 1.000wm) : 4.6% 
Dla. on %( 50.0%) : 8.277pm % on D1a.C 10.000um) : 61.0% 
Dla. on "/-< 75.0%) : 12.935pm % on Dla.< 100.000ym) : 95.3% 
bla. on %( 95.0%) : 60.167wm % on Dla.(l000.000~m) : 100.0% 

Panicle size I pm 

Slretum) Frea(%)UnU(o%> s l z e ( w m )  Freq(%)UndC%) s l z e ( w m )  Freq(%)Und('&) 
-. .- . _ ~ _ _  ___.__ _.____ ~ 

1019.5 0.00 100.00 26.1 1 1.23 92.85 0.689 0.54 1.69 
590.1 0.00 100.00 22.80 2.12 91.63 0.584 0.36 1.14 
777.1 0.00 100.00 19.90 3.21 89.51 0.510 0.25 0.78 
678.5 0.00 100.00 17.38 4.38 86.30 0.445 0.77 0.53 
592.4 0.00 100.00 15.17 5.71 81.92 0.389 0.14 0.37 
517.2 0.00 100.00 13.2s 6.90 76.21 0.339 0.13 0.23 
451.6 0.00 100.00 11.56 7.75 69.31 0.296 0.00 0.10 

0.16 100.00 10.10 8.00 61.56 0.259 0.00 0.10 394.2 
344.2 0.29 99.84 8.818 7.67 53.256 0.226 0.10 0.10 
300.5 0.52 99.55 7.697 6.87 45.69 0.197 0.00 0.00 
262.4 0.94 99.02 6.720 6.00 39.02 0.172 0.00 0.00 
229.1 0.69 96.00 5.867 4.92 33.02 0.150 0.00 0.00 
200.0 0.68 97.19 5.122 4.02 28.10 0.137 0.00 0.00 

96.51 4.472 3.34 24.08 0.115 0.00 0.00 174.6 0.50 
152.5 0.32 
133.1 0.20 
1 16.2 0.14 
101.5 0.14 
68.58 0.12 
77.34 0.00 
67.52 0.1 1 
58.95 0.13 
5 7 . 4 7  0.44 
44.94 0.21 
39.23 0.35 
34.25 0.54 
29.9? 0.76 

96.01 
95.89 
95.49 
85.35 
95.21 

95.09 
94.98 
94.86 
94.72 
94.50 
94.16 
93.62 

95.09 

3.905 2.77 
3.409 2.31 
2.976 1 .so 
2.599 1 .E1 
2.269 1.37 
1 .sa1 1.26 
1.729 3.27 
1.510 1.21 
1.316 1.24 
1.151 1.22 
1.005 1.14 
0.677 0.9s 
0.766 0.77 
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20.75 
77.97 
15.67 
13.77 
12.16 
10.79 
9.53 
8.26 
7.05 
5-81 
4.60 
3.46 
2.46 

0.100 
0.087 
0.076 
0.067 
0.058 
0.041 
0.044 
0.039 
0.034 
0.029 
O.OZ6 
0.022 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



"F-8862,Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABU Custom - C OS/ZO/Ol 
Pile Name: AY101851.DAT Sample Name: SOlT001490 ID No: 01/08/17-851 
Dist. Form: S T W A R D  R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 76.509 % Lamp: 73.813 % 
circulation: 6 Agitation: 3 U.Sonic OFF (rnin) 
Material: AY-201 Solids ' Source: SOOT001017 
Lot NO: SOlT001490 Test No: Run 3 

No. SIZEtUm) FREO.% U.SIZE% No. SIZS(um) FRBQ.% U.SIZE% 
( 1) 0.225 
f 21 0.555 

3) 0.745 
( 4) 1.053 
( 5) 1.824 
( 6) 2.844 
( 7) 3.001 
( 8) 3.771 
( 9) 4.621 
( 10) 5.410 
( 11) 6.149 
( 12) 6.859 
( 13) 7.570 
( 14) 8.296 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00  
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

( 15) 9.046 

17) 10.749 
( 18) 11.733 
( 19) 12.952 
( 20) 14.524 
( 21) 16.319 
( 22) 16.721 
( 23) 20.574 
( 24) 60.241 
( 25) 216.734 
( 26) 261.569 
( 27) 363.312 

( 16) 9.848 
5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 8.277 (pn) Mean: 19.040 (pm) Mode: 9.435 ( p n )  

Coef. Var:  244.91% Spec. Area: 14250 (cm2/cm3) 
Std. Dev.: 46.632 ( p n )  Span: 5.706 
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HNF-$&Z,Rev. 0 

for Wlndows(TM) Vsr.1.201 AUQ/20/.01 16:08 HORIBA LA-910 
~eser  scatterha martlcle sire dlstributlon analyzer - .  ~~ ~ ~ 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010817-852 12:30 Material : AY-101 Solids 
Flleneme: AY101852 Source : SOOT001017 
Sample : SOlT001490 Lot Numbe : SOlT001490 

Conaltlon 
T%(He-Ne>: 76.4% Diat.Fom: Std. Sam~linm times : 100 

(LAMP): 73.876 R.R.lnaer: 1.16-0.001 ( > 
: OFF( 120) U.aonlo Agitation : 1 Circultn :6 

Format 
Dlst.base : Volume Scaling : Auto Axis : LogX - LinearY 

Median : 8.261)~m SP.Area : 14436cm*lcm= S.D. : 83.956vm 
Mode : 9.440pm Mean : 29.501wm 
C.V. : 284.59% 

Span : (D '10.0-D 90.0) / 050 = 2.329 

Dia. on %( 5.0°/-) : 1.024wm % on Dla.( 0.100pm) : 0.0-A 
Die. on %( 25.0%) : 4.584vm % on D I ~ . (  1 .oooum) : 4.8% 
Dis. On %( 50.0%) : 8.261wm % on om.( 1O.OOOwm) : 61.1-A 
Dla. on %( 75.0-A) : 12.917wm % on Dia.( 100.000)Jm) : 93.8% 
Dla. on %( 95.0%) :263.101wm % on Dla.( 1000.00O~m) : 100.0% 

Data 

-20 
Particle size I prn 

Slretcrm) 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
461.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
'133.1 
116.2 
101.5 
88.58 
77.34 
87.52 
58.95 
51 .47 
44.94 
39.23 
34.25 
29.91 

- -  _- rq(%)und('A) 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.26 100.00 
0.46 99.74 
0.84 99.28 
1.51 98.44 
1.17 98.93 
0.76 95.77 

0.34 94.46 
0.21 94.12 
0.13 93.91 
0.00 93.78 

0.00 93.78 
0.00 93.76 
0.00 93.78 
0.00 93.78 
0.00 93.78 
0.00 93.78 
0.00 93.78 
0.14 93.78 
0.25 93.64 
0.42 93.39 
0.65 92.97 

. .  . _  

0.52 94.98 

0.00 93.78 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1 .sa1 
1.729 
1.5iO 
1.318 
1.151 
1.005 
0.877 
0.766 

1.12 92.31 
1.97 91.19 
3.07 89.22 
4.25 86.15 
5.63 81.90 
6.86 76.27 
7.74 69.42 
8.00 61.67 
7.67 53.67 
6.87 46.00 
5.98 39.14 
4.89 33.15 
3.98 28.26 
3.31 24.28 
2.74 20.97 
2.28 18.23 
1.EB 15.95 
1.60 14.07 
1.36 12.48 
1.26 11.11 
1.28 9.85 
1.23 8.57 
1.27 7.35 
1.26 8.0E 
1.19 4.82 
1.04 3.63 
0.82 2.59 
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0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 
0.022 

0.58 1.78 
0.38 1.20 
0.25 0.82 
0.18 0.55 
0.14 0.38 
0.13 0.23 
0.00 0.10 
0.00 0.10 

0.00 0.00 



HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/20/01 
File Name: AY101852.DAT Sample Name: S01T001490 
Di6t. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 76.418 % Lamp: 73.567 % 
Circulation: 6 Agitation: I U.Sonic OFF (mid 
Material: AY-101 Solids Source: SOOT001017 
Lot NO: S01T001490 Test No: Run 3 

ID No: 01/08/17-852 

NO. S I Z E ( m )  FREO . % U.SIZE% No. S I Z E ( w )  FREO.& U.SIZE% 
( 1) 0.225 0.10 0.10 3.028 5.00 55.00 
( 2) 0.545 
( 3 )  0.731 
( 4) 1.025 
( 5) 1.759 
( 6 )  2.785 
( 7) 2.946 
( 8) 3.729 
( 9) 4.590 
( LO) 5.387 
( 11) 6.130 
( 12) 6.843 
( 13) 7.554 
( 14) 8.280 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5 . 0 0  

1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

9.829 5.00 
10.728 5.00 
11.708 5.00 
12.934 5.00 
14.522 5.00 
16.366 4.20 
16.781 0.80 
21.047 5.00 

263.151 5.00 
369.648 2.70 
432.585 1.30 
563.270 0.90 

M e d i a n  : 8.261 (pm) M e a n :  29.501 (pmm) M o d e :  9.435 (pm) 
Std. Dev.: 83.956 (pm) Span: 30.285 
Coef. Var: 284.59% Spec. Area: 14436 (cm2/cm3) 

60.00 
65.00 
70.00 
75.00 
80.00 
84.20 
85.00 
90.00 
95.00 
97.70 
99.00 
99.90 

F - 130 
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HNF-8862,Rev. 0 

for Windows(TM) Ver.1.20J Aug/20/.01 16:08 HORIBA LA-91 0 
Laser scattsrlng partlole SIZB distrlbutlon analyzer 

PARTICLE SIZE MEASUREMENT DATA 
1- : 010817-853 12:36 Marerlsl : AY-101 Sollds 
Fllename: AY101853 Source : SOOT001017 
Sample : S01T001490 Lot Numbe : SOlT001490 
Condltlon 

T%(He-Ne>: 72.6% Dlst.Form: Std. SamDllnm tlmes : 1 0 0  
(LAMP): 66.8% R.R.lnder: 1.16-0.001 < ) 

Agitation : 3 Clrcuitn : 6  U.sonic : ON( 120) 

Formart 

Data 

Dlst.base : Volume scallng I Auto AXIS : LogX - LlnearY 

Medlen : 5 . 4 4 5 ~ ~  SP.Area : 26044cm*/crn= S.D. : 4.520~- 
M o d e  : 7.208pm Mean : 6.094pm 
C.V. : 74.16% 

Span : (D 10.0-0 90.0) / D50 = 2.067 

DLa. on %( 6.0%) : 0.608urn % on Dla.( 0.lOOc.m) : 0.0-b 
bla. on %( 25.0%) ; 2.390c.m % on Die.( 1.00Opm) : 12.3% 
Dla. On %( 50.0%) : 5.445-rn O b  On Die.( 10.000lArn) : 62.2% 
Oia. on %( 75.0%) : 8.689urn % on Dla.( 1OO.OOOc.m~ : 100.0% 
Dla. on %( 95.0%) : 14.558pm % on Oca.( 1000.000~m) : 100.0% 

Particle size I pm 

Sizs(c.m) Frsq(%)Und(%) 

1019.5 0.00 100-00 
890.1 0.00 100.00 
777.7 0.00 100.00 
678.5 0.00 100.00 
592.4 0.00 100.00 
577.2 0.00 100.00 
451.6 0.00 100.00 
394.2 0.00 100.00 
344.2 0.00 100.00 
300.5 0.00 100.00 
262.4 0.00 100.00 
229.1 0.00 100.00 
200.0 0.00 100.00 
174.6 0.00 100.00 
152.5 0.00 100.00 
133.1 0.00 100.00 
116.2 0.00 100.00 
101.5 0.00 100.00 
68.58 0.00 100.00 
77.34 0.00 100.00 
67.52 0.00 100.00 
48.95 0.00 100.00 
57.47 0.00 100.00 
44.94 0.00 100.00 
39.23 0.00 100.00 
34.25 0.00 '100.00 
29.91 0.11 100.00 

.- - .- - . - - size(um) Freq(%)Undc%) 

26.1 I 0.28 99.89 
22.80 0.59 99.61 
19.90 1.18 99.02 
17.38 1.91 97.84 
16.17 3.06 95.93 
13.25 4.41 92.87 
11.56 5.79 88.48 
10.10 6.88 82.67 
8.816 7.50 75.80 
7.897 7.53 68.30 
6.720 7.24 60.77 
5.867 6.42 53.53 
5.122 5.57 47.10 
4.472 4.81 41.54 
3.905 4.07 36.73 
3.409 3.41 32.66 
2.976 2.80 29.25 
2.599 2.36 26.45 
2.269 2.00 24.10 
1 .eel 1.85 22.10 
1.729 1.89 20.25 
1.510 1.86 18.36 
1.318 2.01 16.50 
1.151 2.13 14.49 
I .005 2.20 12.37 
0.677 2.16 10.16 
0.766 1.92 8.01 

F - 131 

-. -- Size( (J rn) Freq(%-&)Uncl(Yo) 

0.669 1.54 6.09 
0.584 1.16 4.55 
0.510 0.86 3.38 
0.445 0.62 2.53 
0.389 0.50 1.91 
0.339 0.42 1.41 
0.296 0.30 0.99 
0.259 0.27 0.69 
0.226 0.24 0.42 

0.172 0.00 0.00 
0.150 0.00 0.00 
0.131 0.00 0.00 
0.115 0.00 0.00 
0.100 0.00 0.00 
0.087 0.00 0.00 
0.076 0.00 0.00 
0.067 0.00 0.00 
0.058 0.00 0.00 
0.051 0.00 0.00 
0.044 0.00 0.00 
0.039 0.00 0.00 
0.034 0.00 0.00 
0.029 0.00 0.00 
0.026 0.00 0.00 
0.022 0.00 0.00 

0.197 0.18 0.18 



HNF-8862,Rev. 0 

BORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/20/01 
File Name: AY101853.DAT Sample Name: SOlTOO1490 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 72.554 b Lamp: 66.802 % 
Circulation: 6 Ayitation: 3 U.Sonic * *  (min) 
Material: AY-101 Solids Source: SOOT001017 
Lot No: SOIT001490 Test No: Run 3 

ID NO: 01/08/17-853 

( 1) 0.186 
( 2) 0.297 
( 3) 0.424 
( 4) 0.609 

( 6) 1.193 
( 7) 1.260 
( 8 )  1.700 
( 9) 2.395 
( 10) 3.071 
( 11) 3.694 
( 12) 4.291 
( 13) 4.876 
( 14) 5.458 

( 5) 0.863 

0.10 
0.90 
1.30 
2.70 

5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

5.00 

0.10 
1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

6.040 
6.629 
7.268 
7.950 

9.599 
10.484 
10.687 
12.151 
14.586 
17.214 
19.856 
26.363 

8 .637  

No. SIZE(Um) FREO.% U.SIZE% No. S I Z E ( m )  FREQ.% U.SIZE% 
5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 5..445 (,pm) Mean: 6.094 (pm) Mode: 7.192 (pm) 
Std. Dev.: 4.520 (pn)  Span: 1.078 
Coef. V a r :  74.16% Spec. Area: 26044 (cm2/cm3) 

F - 132 
..__.____ 



HNF-8862,Rev. 0 

far WlndOwS(TM) Ver.1 .?OJ AUQ/201'01 16:08 HORISA LA-91 0 
Laser scatterlnp Dartlcle slrw ulstrlbution analvzer - - 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010817-854 12:39 Matwrlal : AY-101 Solids 
FllenamQ: AY101654 Source : SOOT001017 
Sample : SOlT001490 Lot Numbe : ~ 0 1 r o o i 4 ~ 0  

Condltlon 
0lst.Forrn: Std. SamDllnca tlmes : l oo  T% ( He-NB): 72.5% 

(LAMP): 67.1% R.R.lnd-r: 1.16-0.001 ( ) 

Agitation : 1 Circuftn :e U.son1~ : OFF( 120) 
format 

Data 
Scellng : Auto Axis : LogX - LlnearY Dlst.base : Volume 

M0dlan : 5.3051.4m SP.Area : 24201cm=//r;m* S.D. : 4.343vm 
Moue : 7.194vm Mean : 5.996u.m 
C.V. : 72.43% 

Span : (D 10.0-D 90.0) I D50 = 2.046 

Dia. on %< 5.0%) : 0.687wm % on Die.( 0.1OOwm) : 0.0% 
Dia. on 7% 25.0%) : 2.506wm % on DIa.( 1.000vm) : 10.1% 
Dla. on %( 50.0%) : 5.305wrn % on Dla.( 1o.OoOpm) : 83.2% 
Dia. on %a( 75.0%) : 8.488wm % on Ole.( 100.000vm) : 100.0% 
Dia. on %( 95.0%) : 14.251vm % on Dla.(l000.000~m) : 7 0 0 . 0 %  

7 6 2 0  
Particle sizcf ,urn 

Sizs(pm> 
-. __ 
ioie.5 
890.1 
777.1 
878.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
107.5 

77.34 
67.52 
58.95 
61.47 
44.94 
39.23 
34.25 
29.91 

88-58 

F :req(%)Unu(%) 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 ?OO.W 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 -loo.oo 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

Slretwm) Prwq(%)Und(%) 

26.1 1 0.25 100.00 
22.80 0.54 99.75 
1s.90 1.09 99.20 
17.38 1.78 98.11 
15.17 2.88 86.33 
13.25 4.19 93.45 
1 'I .56 5.55 89.26 
10.10 6.66 83.71 
8.816 7.35 77.05 
7.697 7.49 g9.70 
6.720 7.31 62.22 
5.867 6.61 54.90 
5.122 5.85 48.29 
4.472 5.17 42.44 
3.905 4.48 37.27 
3.409 3.84 32.79 
2,976 3.22 28.95 
2.59- 2.74 25.73 
2.269 2.33 22.99 
1.981 2.14 20.66 
1.729 2.13 18.52 
1.510 2.03 18.39 
1.318 2.09 14.36 
1.151 2.09 12.26 
1.005 2.04 10.17 
0.877 1.87 8.13 
0.766 q.57 6.26 

F - 133 

Slze<wrn) 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
O . i § O  
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 
0.022 

- 
1.21 4.68 
0.88 3.48 
0.64 2.60 
0.45 1.96 
0.37 1.51 
0.32 1.13 
0.24 0 . 8 7  
0.22 0.57 
0.20 0.36 
0.15 0.15 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 



“F.8862,Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION m T A  TABLE Custom - C 00/20/01 
File Name: AY101854.DAT Sample Name: SOlT001490 ID NO: 01/08/17-854 
Dist. Fonn: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 72.516 % Lamp: 67.067 ‘b 
Circulation: 6 Agitation: 1 U.Sonic OFF (min) 
Material: AY-IO1 Solids Source: SOoTOOlOL7 
Lot NO: SOlT001490 Test NO: Run 3 

No. .¶IZE(LUU) FREO.% U.SIZE% NO. SIZE(UUi) PREQ.% U.SIZE% 
( 1) 0.188 0.10 0.10 ( 15) 5.878 5.00 55.00 
( 2 )  0.321 
( 3) 0.479 
( 4) 0.688 
( 5) 0.994 
( 6) 1.379 
( 7) 1.454 
( 8 )  1.904 
( 9) 2.511 
( 10) 3.095 
( 11) 3.653 
( 12) 4.204 
( 13) 4.756 
( 14) 5.315 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 

l o .  00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

Median : 5.305 (pm) Mean: 5.996 (pm) 
Std. Dev.: 4.343 (urn) Span: 1.086 

6.461 
7.083 
7.742 
8.503 
9.383 
10.226 
10.438 
11.861 
14.283 
16 .867 
19.430 
24.807 

5.00 60.00 

5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

5.00 65. oa 

- 
Coef. Var: 72.43% Spec. Area: 24201 (Cm2/cm3) 

. -,.I- 



" F - 8 8 6 2 ,  Rev. 0 

for Winuows(TM) Ver.1.201 Aug120rOl 16:lo HORlBA LA-91 0 
Laser scattering partlcle slze Ulstrlbutlon analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# 

Sample . SOlT001490 Lot Numbe : SOlT001490 

: 010817-860 13:41 Materlal : AY-101 souas 
: soorooioi7 Filename ; AY 101 860 source 

Condltlon 
Dlst.FOrrn: S t U .  Semolina tlmes : 100 

) 
T 0 / ( H 6 - N e Y  73.7% 

(LAMP): 67.9OA R.R.lnUer: 1.16-0.001 ( 

Agitatlon : 3 Clrcultn : 6  U.sonlc : OFF( 120) 

Format 
D1St.base : Volume Scallna : Auto AXIS : LogX - LinearY 

Medlan : 5.443prn SP.Area : 225SOcm=/cm= S.D. : 4.394pm 
Mode : 7.187-m Mean : 6.166prn 
C.V. : 71.26% 

Span : (D 10.0-0 90.0) / D50 = 2.001 

Dla. on %( 5.0%) : 0.742-m % on Dla.( o.loo~m) : 0.0% 
Dla. on %( 25.0%) : 2.774-rn ' % on Die.( 1.000vm) : 8.5% 
Dla. on %( 50.0%) : 5.443-m on ole.( 10.000~m) : 82.8% 
 la. on %( 75.0%) : 8.579wm on Dla.( 1oo.QOo~m) : 300.0°/b 
 la. on %( 95.0%) : 14.485-m -A on Dla.( 1ooo.ooovm) : 100.0% 

Data 

Particle size I urn 

S l z e t w m )  

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

- 

88.58 

Freq(D/)UnU(%) - .- -_ 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
'0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.12 100.00 

26.1 1 
22.80 
19.90 
17.38 
15.17 
73.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1 .I51 
1.005 
0.877 
0.766 

F 

0.29 
0.59 
1.15 
1.85 
2.94 
4.23 
5.60 
6.74 
7.47 
7.67 
7.55 
6.87 
6.11 
5.40 
4.68 
4.00 
3.92 
2.78 
2.34 
2.09 
2.03 
1 .ea 
I .88 
1 .e2 
1.73 
1.55 
I .29 

- 135 

99.88 
99.60 
99.00 
97.66 
96.00 
93.06 
88.83 
03.23 
76.50 
69.02 
61.35 
53.80 
46.92 
40.81 
35.41 
30.73 
26.73 
23.40 
20.82 
18.28 
16.19 
'14.16 
12.28 
10.41 
8.59 
6.86 
5.31 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 
0.022 

0.98 4.02 
0.72 3.04 
0.53 2.32 
0.39 1.7s 
0.33 1.40 
0.29 1.08 
0.22 0.79 
0.21 0.56 
0.20 0.35 
0.15 0.15 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

._ ... .I.- . ....... . . . .. . 



"F-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/20/01 
File Name; AY101860.DAT Sample Name: S01T001490 
Dist. Fom: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 73.671 % Lamp: 67.892 % 
Circulation: 6 Agitation: 3 0.Sonic OFF (min) 
Material: AY-101 Solids Source: SOOT001017 
Lot No: SOlT001490 Test No: Run 3 

ID No: 01/08/17-860 

NO. SIZE(Um) FREO.% U.SIZE% No. S I Z E ( m )  FREQ.% U.SIZE% 
( 1) 0.188 0.10 0.10 ( 15) 6.003 5.00 55.00 

0.328 
0.507 
0.743 
1.118 
1.600 
1.687 
2.192 
2.780 
3.330 
3.861 
4.387 
4.918 
5.455 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

6.567 
7.184 
7.843 
8.591 
9.482 

10.350 
10.560 
12.029 
14.515 
17.191 
19.893 
26.665 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95 .'OO 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 5.443 (pm) Mean: 6.166 ( p m )  Mode: 7.192 (pn)  
Std. Dev.: 4.394 (pm) Span: 1.085 
Coef. Var: 71.26% Spec. Area: 22590 (cm2/cm3) 



"F-8862,Rev. 0 

for Windows(TM) Ver.1.20j Aug/20/'01 l 6 : l l  HORIBA LA-910 
Laser scatterlns partlcle sire distribution analyzer - .  

PARTICLE SIZE MEASUREMENT DATA 

souroe : soorooioi7 
I D #  
Fllename: AY101861 
Sample : ~ o i r 0 0 ~ 4 9 0  Lot Numbe : ~ o 1 ~ o 0 1 4 9 0  

: 010817-861 13:45 Material : AY-101 Solids 

Condition 
T%<He-NeI:  73.8% Dlst.Form: Std. Samoiina tlmee : 100 

(LAMP): 68.0% R.R.lndex 1.16-0.001 < ) 

Agitation : 1 Clroultn : 6  U.son10 : OFF( 120) 

Fnrmat 

Data 

D1at.base : Volume Scaline : Auto Axla : LogX - LlnearY 

MeUlan : 5.421 wm 5P.A-a : 22732cmYcms S.D. : 4.389-rn 
Mode : 7.188clm Mean : 6.140pm 
C.V. : 71.47% 

Span : (D 10.0-D 90.0) / D50 = 2.007 

Dia. on %( 5.0-A) : 0.738wm % On D1a.c 0.100wrn) : 0.0% 
Oia. o n  %( 25.0%) : 2.733wm % on Dla.( 1.00Oclm) : 8.7% 
Dia. on %( 50.0%) : 5.421-m % on 0ia.c 10.000clm) : 82.8Yo 
DIa. On %( 75.0%) : 8.564clm %on Dla.( 100.000wm) : 100.0% 
Dla. o n  %( 95.0%) : 14.446-m % on Dla.(1000.00oclm) : 1OO.OYo 

-. _- __ . 

- ._ 
1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 

200.0 
174.6 
152.5 
1333 
11 6.2 
101.5 
88.56 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

229.1 

-. -- .- .- 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 ioo.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.11 100.00 

P d c l e  size / pm 

26-1 1 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.906 
3.409 

2.59- 

1 .SEI 
1.729 
1.510 
1.318 
1.151 
1.005 
0.877 
0.766 

2.976 

2.268 

0.28 99.89 
0.58 99.61 
1.13 99.03 
1.84 97.88 
2.93 96.06 
4.22 93.13 
5.5s aa.s1 
6.73 83.32 
7.46 76.59 
7.64 69.13 
7.51 61.49 
6.83 53.98 
6.07 47.15 
5.36 41.08 
4.65 35.72 
3.98 31.07 
3.32 27.09 
2.79 23.77 

2.11 18.63 
2.06 16.52 
1.92 14.46 
1.92 12.54 
1.87 10.62 
1.78 8.75 
1.60 6.e7 
1.32 5.37 

2.35 20.98 

F - 137 
. ,. _- - , 

0.669 1.01 
0.584 0.73 
0.510 0.54 
0.445 0.39 
0.389 0.33 
0.339 0.25 
0.296 0.22 
0.259 0.20 
0.226 0.19 
0.197 0.15 
0.172 0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.067 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 
0.022 0.00 

4.05 
3.04 
2.31 
1.77 
1.38 
I .05 
0.77 
0.55 
0.34 
0.15 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862,Rev. 0 

BORXBA LA-910 
PARTICLB SIZE DISTRIBUTION DATA TABLE Custom - C OS/ZO/Ol 
File Name: AY101661.DAT Sample Name: SOlT001490 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 73.808 k Lamp: 67.970 0 
Circulation: 6 Agitation: 1 U.Sonic OFF (mid 
Material: AY-101 Solids Source: SOOT001017 
Lot No: SOlT001490 Test No: Run 3 

No. SIZE(um) FREO.% U.SIZE% 'No. SIZE(um) FREQ .% U.SIZE% 
( 1) 0.189 
( 2) 0.331 
( 3) 0.509 
( 4) 0.739 
( 5) 1.103 
( 6 )  1.568 
( 7) 1.653 
( 8) 2.149 
( 9) 2.739 
( 10) 3.293 
( 11) 3.828 
( 12) 4.358 
( 13) 4.892 
( 14) 5.433 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5 .OO 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

5.983 
6.551 
7.169 
7 .a27 
8.577 
9.465 
10.329 
10.539 
12.000 
14.477 
17.145 
13.840 
26.527 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 5.421 (pm) Mean: 6.140 (pm) Mode: 7.192 (pm) 

coef. V a r :  71.47% spec. Area: 22732 (cm2/cm3) 
Std. Dev.: 4.389 (pm) Span: 1.085 
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HNF.6862,Rev. 0 

for Windows(7M) Ver.1.20) Au&201’01 16:12 HORIBA LA-910 
Laser scattering partlcle SI- ulstrlbutlon analyzer 

PARTICLE SIZE MEASUREMENT OATA 

Source . SOOT001 01 7 
ID# Filename: AY101862 
sample . soirooi491 Lot Numb- 1 SOlT0014Sl 

: oio817-a62 i4:05 MBtbrlsI : AY-101 S o l i d s  

Condltlon 
TVdHe-Ne): 81 .e% Dlst.FOrm; Std. Ssrnollna times : 100 

(LAMP): 80.2% R.R.1ndex: 1.16-0.001 ( > 
ApltatlOn : 3 Clrcultn : 6  U.sonlc : OFF(1200) 

Format 
Dist.Oase : Volume Seallng : Auto Axis : LogX - LlnearY 

Data 
Median : 9.166wm SP.Area: 11857cmVcmf S.D. : 103.551&nm 
Mods : 9.448um Mean : 46.132um 
C.V. : 224.47% 

Span : (D 10.0-D 90.0) I D50 - 22.517 

Db. on %( 5.0-b) ; 1.246-m -m 031a.( O.1OOwm) : 0.0-b 
Dla. on %( 25.0%) : 5.153pm % on Dla.( 1.OOOclm) : 3.3O% 
Dia. on 50.0%) : 9.166um % on ob.( 1 O . O O O ~ m )  : 54.7% 
Dia. on %( 75.0-lb) : 15.631wm -1- on DIaX 100.000wm) : 87.7% 
Dla. on %( 95.0%) : 327.076pm */a on Dla.( 1000.000~m) : 100.0% 

00 

.t3 

! 
ap 
m z 
Io 
3 
- 
5 u 

.O 

Parlicle she I pm 

Slze(wm) Freq<%)Und(%) SizeCwrn) Freq<%)Und(%) Slze(clm) Freq<’%)Und<%) - 
1019.5 
890.1 
777.1 

592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51 47  
44.94 
39.23 
34.25 
29.91 

678.5 

- . - . - 
0.00 -loo.oo 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.36 100.00 
0.64 99.64 
1.16 se.00 
2.08 97.84 
2.01 95.76 
1.68 93.75 
1.36 92.06 
1.02 90.70 
0.73 89.68 
0.51 88.96 
0.32 88.45 
0.23 88.12 

0.18 87.72 
0.15 87.55 
0.13 87.39 
0.15 87.26 
0.47 87.11 
0.18 86.84 
0.27 86.76 
0.40 86.49 
0.60 86.09 
0.81 85.48 

0.17 87.89 

26.1 1 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 

i ,729 
1.510 
1.318 
1.191 
1.005 
0.877 
0.766 

1 .sa1 

I .24 
2.09 
3.09 
4.18 
5.36 
6.40 
7.12 
7.30 
6.97 
6.23 
5.44 
4.46 
3.66 
3.05 
2.55 
2.14 
1.77 
1 .so 
1.28 
1.17 
1.16 
1 .os 
I .os 
1.03 
0.94 
0.80 
0.61 
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84.68 
83.44 
81.35 
76.26 
74.08 
68.72 
62.32 
55.20 
47.90 
40.93 
34.71 
29.27 
24.81 
21.15 
18.09 
15.54 
13.40 
1 1.63 
10.13 
8.85 
7.88 
6.53 
5.45 
4.37 
3.34 
2.40 
1 .61 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.1 15 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.028 
0.026 
0.022 

0.42 
0.28 
0.18 
0.12 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

- .- 
1 .oo 
0.58 
0.31 
0.12 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0,00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



"F-8842,Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/20/01 
File Name: AY101862.DAT Sample Name: SOlTD01491 ID No: 01/08/17-862 
D i s t .  Fom: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 81.ais % Lamp: 80.196 % 
Circulation: 6 Agitation: 3 u.sonic OFF (mid 
Matetial: AY-101 Solids Source: SOOT001017 
L o t  No: S01T001491 Test No: Run 4 

No. SIZE(um) FREO.% U.SIZE% No. SrZE(um) FREO . % U. SIZE% 
( 1) 0.434 
( 2) 0.668 
( 3) 0.863 
( 4) 1.248 
( 5) 2.240 
( 6) 3.300 
( 7) 3.460 
( 8 )  4.259 
( 9) 5.155 
( 10) 5.982 
( 111 6.766 
( 12) 7.550 

( 14) 9.184 
( 13) 8.349 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5 .OO 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

10.062 
11.086 
12.269 
13.706 
15.656 
18.798 
24.828 
27.624 
209.052 
327.775 
390.869 
451.662 
571.360 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median . : 9.166 (pmm) Mean: 46.132 (pm) Mode: 9.435 (pm) 
Std. Dev.: 103.551 (pm) Span: 33.977 
C o e f .  Var: 224.47% Spec. &rea: 11857 (cmZ/cm3) 
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T o r  Wlndows(TM) Ver.l.2Oj Aug/20/'01 16:12 HORIBA LA-910 
Laser scattarlna oactlcla slra crlstntautlon analyzer - .  

PARTICLE SIZE MEASUREMENT DATA 
IW 
Filename i AYlO1863 
Sample . S01T001491 Lot Numb0 : SOlT001491 

: 010817-863 14:08 Material : AY-101 Solids 
Source : soo-rooi 01 7 

Condltlan 
T%(Ha-Nw): 81 5% .Dlat.Form: Std. S e m m l i n a  times : 100 

Agitation ; I Clrcultn : €3  U.son1c : OFF(1200) 

(LAMP): 79.8% R.R.lnder: 1.16-0.001 ( ) 

Format 

Data 

Dlst.base : Volume Scallng : Auto AXIS : LogX - LlneBrY 

Medlan : 8.776wm SP.Area : I2893cmp/cm' S.D. : 79.177vm 
Mode : 9.453wm Mean : 31.822wm 
C.V. : 248.81% 

Span : (D 10.0-D 90.0) ID50 = 3.441 

Dla. On Yo( 5.0%) : 1.142wm 7- o n  bra.( 0.100wm) 0.0% 
bla. o n  %( 25.0-b) : 4.868pm *A on Dia.( I .000pm) : 3.9% 
Dla. on %( 50.0%) : 8.776vm % on Dla.( 10.00Ourn)  : 57.3% 
DIB. on %( 75.0°A) : 14.261 vm V- on DIa.( 1OO.OOOwrn) : 91.8% 
Dla. on "/e( 95.0%) : 249.172wm 0% on Dia.( 1000.000rJm) : 100.0% 

. ..' 
~ - .  - -. - - 

I I I I I h-i 

Particle size I urn 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 106.00 
0.14 100.00 
0.26 99.86 
0.47 99.60 

1.51 98.29 
1.36 96.78 

0.84 99.13 

1 . q ~  95-42 
0.84 94.31 

0.42 e2.86 

0.14 92.00 

0.60 93.47 

0.26 92.44 
0.18 92.18 

0.15 91.86 
0.14 91.71 
0.12 9-3.57 
0.14 91.46 
0.76 91.32 
0.18 91.15 
0.27 90.97 
0.42 90.70 
0.63 00.29 
0.85 89.66 

26.11 
22.80 
19.90 
17.36 
15.17 
13.25 
11.56 
10.10 

7.697 
6.720 
5.867 
5.122 
4.472 
3.905 

8.816 

3.409 
2.976 
2.599 
2.269 

I .729 
1 .510 
1.318 
1 ~ 7 5 1  

1 .e81 

1.005 
0.877 
0.766 

1.32 88.80 
2.22 87.48 
3.28 85.26 

5.63 77.57 
6.69 71.94 
7.42 65.24 
7.58 57.82 
7.21 50.24 
6.43 43.03 
5.60 36.60 
4.59 31.00 
3.76 26.41 
3.14 22.65 
2.63 19.51 
2.21 16.88 
1.84 14.67 
1.57 12.83 
1.34 11.27 
1.24 9.92 
1.24 8.68 
1.18 7.44 
1.19 6.26 
1.15 5.07 
'1.06 3.92 
0.91 2.86 
0.69 1.95 

4.41 81.sa 
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0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.028 
0.022 

0.48 
0.31 
0.21 
0.14 
0.1 1 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

1.26 
0.78 
0.46 
0.25 
0.1 1 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-$Bb2,Rev. 0 

KORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 0 8 / 2 0 / 0 1  
File Name: AY101863.DAT Sample Name: S01T001491 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 81.508 % Lamp: 79.838 91 
Circulation: 6 Agitation: 1 U.Sonic OFF (min) 
Material: AY-101 Solids Source: SOOT001017 
Lot NO: SOlT001491 Test No: Run 4 

ID No: 01/08/17-863 

No. SIZE(m) FREQ.% U.SIZE% No. SIZE(wn) F REO.% U.SIZE% 
( 1) 0.383 0 . 1 0  0.10 ( 15)  9 .621 5.00 55.00 
( 2 )  0.623 

L 4) 1.142 

( 6 )  3.040 
( 7 )  3 .197 
( 8) 3.993 
( 9 )  4.878 
( 10) 5.705 
( 11) 6.476 
( 12)  7.236 
( 13) 8.002 
( 14 )  8.778 

( 3 )  0 .809 

( 5 )  I. 998 

0.90 
1 . 3 0  
2.70 
5 .00  
5.00 
0 .80  
4.20 
5 .00  
5.00 
5 .00  
5.00 
5 .00  
5.00 

1.00 
2.30 
5.00 

10.00  
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

10.529 
11.517 
12.760 
14.294 
16.388 
19 .088 
19.704 
32.267 

249.707 
327.056 
386.407 
540.100 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 8.776 (pm) Mean: 31.822 (pm) Mode: 9.435 0,im) 
Std. Dev.: 79.177 (Bm) Span: 26.768 
coef. var: 248.81% Spec. Area: 12893 (cmz/cm3) 

... 



"P-8&I&,Rev. 0 

for Wlndows(TM) Ver.l.201 Aug/20/'01 16:?2 H O R l B A  LA-910 
Laser scattering particle size dlstributlon analyzer 

PARTICLE SIZE MEASUREMENT DATA 
I D #  
Filename: AY101864 
Sample : SOlT001491 Lot NumDa : S01T001491 

Condltlon 

: 010817-884 i4:33 Materlal : AY-101 Solids 
source : soorooi 01 7 

T%(He-Ne): 77.7% Dlst.Form: Std. Szarnullna times : 100 
(LAMP): 71 .O% R.R.lnder: 1.16-0.001 ( > 

Agltatlon : 3 Clrcultn - 6  U.sonlc : ON(l200) 

Format 

Data 

Dlst.DBse : volume Scellng : Auto Axla : LOOX - LlnearY 

Median : 4.084vm SP.Area : 30573cmVcm' S.D. : 3.5861~m 
Mode : 6.251pm Mean : 4.760wm 
C.V. : 75.34% 

span : (D 10.0-0 90.0) / D50 2.163 

DIQ, on %( 5.05%) : 0.555prn % on oca.( 0.lOOpm) : 0.0% 
Dla. on Yo( 25.0%) : 1.843ym % on Dla.( 1.00Opm) : 13.7% 
Dla, on %( 50.0%) : 4.084pm % on Die.< 1O.OOOwm) : 91 2% 
Dla. on %( 75.0%) : 6.753yrn Y- o n  Qla.( ~00.ooOpm) : 100.0% 
Dla, on %( 95.0%) : 11.569pm % on 0 l a . c  1000.000pm) : 100.0% 

. - - - -. 

f 

Particle size I pm 

- _ _  
101 9.5 

777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 

51.47 
44.94 
39.23 
34.25 
29.91 

890.1 

88.58 

58.95 

- - -. -. .. 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 1aa.00 
0.00 100.00 
0.00 100.00 

.- _. 
26.11 

19.90 
17.38 
15.17 
13.25 
11.56 
10.10 

7.697 
6.720 

5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.961 
1.729 
1.510 
1.318 
1.151 

22.80 

8.816 

5.a6i- 

7 .oas 
0.877 
0.766 

- 
0.00 
0.17 
0.40 
0.75 
1.39 
2.29 
3.42 
4.62 
5.71 
6.49 
7.00 
6.94 
6.64 
6.23 
5.65 
s.00 
4.24 
3.59 
3.03 
2.71 
2.62 
2.44 
2.46 
2.45 
2 A0 
2.27 
1 .s9 
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. -- 
100.00 
100.00 

99.43 

97.28 
94.99 
91.57 
86.96 

74.77 
67.76 
60.82 
54.17 
47.94 
42.29 
37.29 
33.05 
29.46 
26.44 
23.73 
21.11 

16.21 
13.76 
11.36 
9.09 

99.83 

98.67 

a i  .z5 

i 8.67 

0.669 
0.584 
0.510 
0.445 

0.339 
0.206 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 
0.022 

0.389 

._ _. 
1.63 
1.26 
0.97 
0.73 
0.61 
0.53 
0.39 
0.34 
0.30 
0.21 
0.11 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
a .aa 

7.q0 
5.47 
4.21 
3.24 
2.50 
1 .89 
1.36 
0.97 
0.62 
0.32 
0.1 1 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-- .. . . . . . . , 



"F-8862,Rev. 0 

HORIBA LA-920 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/20/01 
File Name: AY301864.DAT Sample Name: SOlT001491 
Diet. Form: STANDARD R.R. Index: 116-000 
DiSt. Mode: VOLUME Laser: 77.661 % Lamp: 70.984 k 
Circulation: 6 Agitation: 3 U.Sonic +* hin) 
Material: AY-101 Solids Source: SOOT001017 
Lot No: S01T001491 Teat No: Run 4 

ID NO: 01/08/17-864 

No. SIZE(rrm) FREQ.% U.SIZE% FRF.Q.% U.SIZE% 
( 1) 0.170 
f 2) 0.262 
( 3) 0.372 
f 4) 0.556 
( 5) 0 .a11 
( 6 )  1.079 
( 7) 1.127 
( 8 )  1.423 
( 9) 1.847 
( 10) 2.318 
( 11) 2.772 

( 13) 3.647 
f 14) 4.092 

f 12) 3.211 

0.10 
0.90 
1.30 
2.70 
5 .OO 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

4.553 
5.042 
5.571 
6.139 
6.755 
7.508 
8.275 
8.432 
9.660 

11.569 
13.824 
16.132 
21.102 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75 .oo 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 4.084 (pmm) Mean: 4.760 (km) Mode: 6.279 (pm) 
Std. Dev.: 3.586 (bm) Span: 1.179 
Coef. Var:  75.34% Spec. Area: 30573 (cm2/cm3) 
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HNF-8862,Rev. 0 

for Windows(TM) Ver.l.2Oj Aug/20/'01 16:12 HORIBA LA-91 0 
Laser  scatterma Dartlcle size dlstrlbution analyzer . .  

PARTICLE SIZE MEASUREMENT DATA 
I D #  : 010817-865 14:36 Materlal : AY-101 Solids 
Filename: AY101865 SOUTGE . SOOTOOIOI~ 
Sample . SOIT001491 Lot Nurnbe I SOITOOI~SI 

Condition 
T%CHe-Ne): 77.3% Dlst.Form: Std. SamDllne times : 100 

(LAMP): 71.2% R.R.indeDr: 1.16-0.001 ( > 
Agltation 2 1 Clrcultn : 6  U.sonlc : OFF(1200) 

Format 

Data 

0tst.base : Volume Scaling : Auto Axis : LoaX - LinearY 

Median : 4.096wm SP.AreB : 27754cmVcm' S.D. : 3.786wm 
M o d e  : 5.488wm Mean : 4.828~-  
C.V. : 76.82% 

Span : (0 i O . 0 - D  90.0) I D50 = 2.205 

Dia. on %( 5.0%) : 0.641wm % on Dla.( 0.100C.m) : 0.0% 
Dia. on %( 25.0-A) : 2.024wm % on Ole.( 1 .OOOpm) : 11 .lo% 
Dla. o n  %&< 50.0%) : 4.096pm % on Dia.( 1O.OOOwm) : 90.1% 
Dla. on %( 75.0%) : 6.829wm % on Dia.( 100.000~m~ : 100.0% 
Dia. on "/o( 95.Oo/b) : 12.284urn % on Dle.(1000.o00~m) : 100.0% 

SlZ~e(prn)  Freq(%)Una(%) - . . 
1019.5 0.00 1OO.OQ 
890.1 0.00 100.00 
777.1 0.00 100.00 
678.5 0.00 100.00 
592.4 0.00 100.00 
517.2 0.00 100.00 
451.6 0.00 100.00 
394.2 0.00 100.00 
344.2 0.00 100.00 
300.5 0.00 100.00 
262.4 0.00 100.00 
229.1 0.00 100.00 
200.0 0.00 100.00 
174.6 0.00 100.00 
152.5 0.00 100.00 
133.1 0.00 100.00 
116.2 0.00 100.00 
101.5 0.00 100.00 
88.58 0.00 100.00 
77.34 0.00 100.00 
67.52 0.00 100.00 
58.95 0.00 100.00 
51.47 0.00 100.00 
44.94 0.00 100.00 
39.23 0.00 100.00 
34.25 0.00 100.00 
29.81 0.00 100.00 

. . . , . . . 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
1 I .56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.1222 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1 .961 
1.729 
1.510 
1.31 8 
1.151 
1.005 
0.877 
0.786 

0.14 100.00 
0.30 
0.59 
0.99 
1.62 
2.46 
3.46 
4.50 
5.47 
6.20 
6.74 
6.78 
6.62 
6.36 
5.92 
5.37 
4.65 
3.98 
3.38 
3.01 
2.85 
2.58 
2.50 
2.36 
2.19 
I .S6 
I .63 
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98.86 
99.55 
98.97 
97.97 
96.35 
93.89 
90.44 
85.93 
80.46 
74.27 
67.53 
60.75 
54.12 
47.76 
41 .e4 
36.47 
31 .e2 
27.84 
24.46 
21.45 
18.60 
16.02 
13.53 
I 1  . I7  
0.98 
7.02 

0.669 3.27 
0.584 0.96 
0.510 0.73 
0.445 0.54 
0.389 0.46 
0.339 0.41 
0.296 0.31 

0.226 0.25 
0.197 0.16 
0.172 0.00 
0.150 0.00 
0.131 0.00 
0.1 15 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.02s 0.00 
0.028 0.00 
0.022 0 .oo 

0.259 0.28 

5.39 
4.12 
3.16 
2.44 
1 .a9 
1.43 
1.03 
0.71 
0.43 
0.18 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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HORIBA LA-910 
PARTICLE S I Z E  DISTRIBUTION DnTA TABLE Custom - C 08/20/01 
File Name: AY101865.DAT Sample Name: SOIT001491 ID No: 01/08/17-865 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 77.312 0. Lamp: 71.234 t 
Circulation: 6 Agitation: 1 U.sonic OFF lmin) 
Material: AY-101 Solids Source: SOOT001017 
Lot No: SOlT001491 Test No: Run 4 

( 1) 0.186 
( 2) 0.293 
( 3) 0.431 
( 4) 0.643 
( 5) 0.937 
( 6) 1.250 
( 7) 1.303 
( 8 )  1.617 
( 9) 2.027 
( 10) 2.447 
( 11) 2.857 
( 12) 3.261 
( 13) 3.673 
( 14) 4.104 

No. B I Z E ( m )  FREO * % 3 .  SIZE% No. SSZE(um) FREO.% U.SSZB% 
0.10 0.10 ( 15) 4.558 5.00 55.00 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 

5.00 
5.00 

5.00 

1.00 
2.30 
5.00 

10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

5.049 
5.589 
6.180 
6.035 
7.624 
8.461 
8.625 
9.973 

12.322 
14.847 
17.525 
23.819 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 4.096 ( p n )  Mean: 4.928 (pm) Mode: 5.482 (pm) 
Std. Dev.: 3.786 (pm) Span: 1.334 
Coef. Var: 76.82% Spec. Area: 27754 (cm2/cm3) 
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T o r  Wlndows(TM) Ver.1.201 Aug120r01 16:14 HORIBA LA-910 
Laser se;ettarlncr DaRlOle sire dIStrlt3Utlon analyzer - ~ 

PARTICLE SIZE MEASUREMENT DAL&er,al 
I D #  : 010817-871 15:39 

Sample : SOlT001491 Lot Numbe : SOIT001491 

: *y-lol SOlldS 
Fllename : AY101871 soune : S O O T O O ~ O I ~  

Condltlon 
Dlst.Form: std. SamDlinn tlrnes : 100 

) 
T%(Ha-Ne>: 78.1 -/- 

A@tation : 3 Clrcultn : 6  U.son1c : OFF(l200) 

(LAMP): 72.5% R.R.lndex: 1.16-0.001 ( 

Format 

Data 

D1st.bsase : Volume ScallnQ : Auto Axis : LogX - LlnearY 

Median : 4.189vm SP.Area : 26330ornVcm’ S.D. : 3.384wm 
Mode : 5.487wm Mean : 4.822vrn 
C.V. : 70.17% 

SDan : (0 10.0-0 90.0) / 050 = 1.998 

Dla. on %( 5.Oo/b> : 0.68awm % on Dia.( 0.IOOurn) : 0.0% 
Dla. on %( 25.0%) : 2.232prn %e on Dia.( 1 .oOOwm) : 9.6% 
Dta. on %( 50.0%) : 4.189vm %On Dla.< 10.000vm~ I 92.1% 
Dia. on %( 75.0%) : 6.659pm % On 0ia.C 100.000prn) : 100.0% 
Die. on %( 95.0%) : 11.277wm % on D 1 a . C  lOOO.OOOwrn) : 100.0% 

. .- --. ..-_ 

Particle size I pm 

- - .- 
1019.5 
890.1 
777.1 
678.5 
592.4 
51 7.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51 -47 
44.94 
39.23 
34.25 
29.91 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 ioa.ao 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

26.1 1 
22.80 
19.90 
17.38 
15.17 
13.25 
1 i .56 

8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.699 
2.269 
1 .gel 
I .729 
1.510 
1.318 
1.151 
1.005 
0.877 
0.766 

ia.qa 

0.00 
0.13 
0.33 
0.64 
I .22 
2.08 
3.22 
4.49 
5.72 
6.67 
7.38 
7.48 
7.29 
6.95 
6.38 
5.71 
4.85 
4.06 
3.38 
2.93 
2.71 
2.39 
2.26 
2.08 
1 .so 
1.67 
1.38 
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100.00 
100.00 
99.87 
99.54 
9e.so 
97.68 
95.60 

87.89 
82.17 
75.50 
68.12 
60.64 
53.35 
46.41 
40.02 
34.32 
29.47 
25.41 
22.03 
19.10 
10.39 
14.00 
11.74 
9.66 
7.76 
6.10 

92.38 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.067 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 
0.022 

1.07 4.72 
0.81 3.65 
0.62 2.84 
0.47 2.23 
0.41 1.76 
0.37 1.35 
0.29 0.08 
0.27 0.69 
0.24 0.43 
0.18 0.18 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

.- .--I__-_. . ....... . .. .. . .. - . .. .._ . . 
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IIORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/20/01 
File Name: AY101871.DAT Sample Name: S01T001491 
Dist. Fonn: STANDARD R.R. Index: 116-000 
DiSt. Mode: VOLUME Laser: 78.073 % Lamp: 72.495 % 
Circulation: 6 Agitation: 3 U.Sonic OFB (minl 
Material: AY-101 Solids Source: SOOT001017 
Lot No: SOlT001491 Test No: ~ u n  4 

ID No: 01/08/17-871 

( 1) 0.186 
( 2) 0.298 
( 3)  0.453 
( 4) 0.689 
( 5) 1.029 
( 6 )  1.399 
( 7) 1.463 
( 8 )  1.807 
( 9) 2.234 
( 10) 2.640 
( 11) 3.028 
( 12) 3.407 
( 13) 3.795 
( 14) 4.198 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

5.065 
5.556 
6.084 
6.662 
7.379 
8.094 
8.250 
9.419 

11.292 
13.272 
15.507 
20.618 

NO. SIZE(um) FREO.% U.SIZE% No. SIZE(um) FREO.% U.SIZB% 
5.00 55.00 
5.00 60.00 
5 . 0 0  65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 4.189 (vm) Mean: 4.822 (pm) 
Std. Dev.: 3.384 (pm) Span: 1.103 
Coef. Var: 70.17% Spec. Area: 26330 (cm2/cm3) 

Mode: 5.482 (pm) 
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for Wlndows(TM) Vsr.1.2Oj Aug/20/'01 16:14 HORIBA LA-91 0 
Laser scstterlna partiole size Utstrlbutlon analyzer 

PARTICLE SIZE MEASUREMENT DATA 

- SOOT001017 
ID# 
Fllenams: AY101872 Source 
Sample : SOlT001491 Lot Numbe 1 SOlT001491 

: 010617-872 15:42 Materiel : AY-101 Solids 

Condltlon 
T%(He-Nel: 78.2% 0tat.Form: Std. S e m m I i n p  times : 100 

(LAMP): 72.7% R.R.lnder: 1.16-0.001 ( ) 

Amitation : 1 ClrmAtn : 6  kl.sonlc : OFP(1200) 

Format 

Data 

D1st.bas.e : Volume SCa1ln-J : Auto Ax18 : LooX - LlnearY 

Median : 4.155~- SP.Area I 26697cma/cm* S.D. : 3.381~- 
Mode : 5.488um Meen : 4.789wm 
C.V. : 70.60°% 

Span : (D 10.0-D 90.0) / 050 2.014 

ole. on %( 5.0%) : 0.678pm' % on pia.( 0.10Opm) : 0.0% 
Dla. on %( 25.0%) : 2.174um '!/e on Die.( 1.000urn) : 9.9% 
Dla. on %( 50.0%) : 4.155vm % on Dla.( lO.Ooo~m) : 92.1% 
D1a. on %( 76.0%) : 6.639pm %a o n  Dla.( 1OO.OOOum) : 100.0% 
Dla. on %( 95.0°?) : 11.241um % on Dla.(1000.00O~rn) : 100.0% 

-. - - 

. . --. .- 
1018.5 
690.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.56 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

_. - - - -. 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 ioo.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

Particle size I pm 

26.11 
22.80 

17.96 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
9.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.810 
1.318 
1.151 
1 .oos 
0.877 
0.766 

i e s o  

0.00 100.00 
0.12 100.00 
0.32 99.68 
0.62 89.56 
1.20 98.94 
2.07 97.74 
3.21 95.67 
4.48 92.46 
5.70 87.98 
6.64 82.29 
7.32 75.65 
7.40 68.33 
7.20 60.93 
6.86 53.72 
8.30 46.86 
5.64 40.56 
4.81 34.92 
4.05 30.11 
3.39 26.06 
2.96 22.68 
2.76 19.72 
2.45 16.96 
2.33 14.51 
2.16 12.18 
1.98 10.02 
1.74 8.04 
1.44 6.Z9 

0.669 1.12 
0.584 0.84 
0.510 0.64 
0.445 0.48 
0.389 0.42 
0.339 0.37 
0.296 0.29 
0.259 0.27 
0.226 0.24 
0.197 0.18 
0.172 0.00 
0.150 0 .oo 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0 .oo 
0.076 0.00 
0.067 0.00 
0.056 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 
0.022 0.00 

4.85 
3.73 
2.89 
2.25 
1.77 
1.35 
0.98 
0.69 
0.42 
0.18 
0.00 
0.00 
0.00 
0,00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

F - 149 



"F-8862, Rev. 0 

IiORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/20/01 
File Name: AY101872.DAT Sample Name: SOlT001491 ID No: 01/08/17-872 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 78.189 % Lamp: 72.656 0 
Circulation: 6 Agitation: 1 U.Sonic OFF (mid 
Material: AY-101 Solids Source: SOOT001017 
Lot No: SOlT001491 Test No: Run 4 

No. SIZE(uui\ FREO.% U.SIZE% No. SIZE(Um) FREQ.% U.SIZE% 
( 1) 0.186 
( 2 )  0.298 
( 3 )  0.450 
( 4) 0.679 
( 5) 1.004 
( 6) 1.357 
( 7) 1.419 

( 9 )  2.178 
( 10) 2.590 
( 11) 2.982 
( 12) 3.366 
( 13) 3.758 
( 14) 4.164 

( 8) 1.753 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5 .OO 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25 .00 
30.00 
35.00 
40.00 
45.00 
50.00 

Median : 4.155 (km) Mean: 4.789 (p) 
Std. D e v . :  3.381 (urn) SDan: 1.108 

4.587 
5.039 
5.532 
6.062 
6.644 
7.360 
8.072 
8.229 
9.392 
11.257 
13.214 
15.384 
20.482 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Mode: 5.482 (firn) 
. .  - 

Coef. V a r :  70.60% Spec. A r e a :  26697 (cm2/cm3) 

. . 
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APPENDIX F-5 

PSD PARAMETRIC STUDY TANK C-IO4 COMPOSITE 

Consisting of 51 pages inchding this cover page 

F - 151 



HNF-8862, Rev. 0 

TABLE F-5. Sample identification and PSD run conditions. C-104 composite subsamples 
SOlT001447 and SOlT001448. 

Conditions Key: P = Pump Speed Setting; P6 = 14.4 mL/s 
S = Stirrer Speed Setting (1-7); S1 = Stirrer Speed 1; S3 =Stirrer Speed 3 
US = Ultrasonic ON Time (min); DT = Delay Time (min) between end of 
ultrasonic treatment and PSD measurement. 

I 
! 
! 
1 
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TABLE F-5 (continued). Sample identification and PSD run conditions. C-104 composite 
subsamples SO IT001 449 and SOlT00145 1. 

Conditions Key: P = Pump Speed Setting; P6 = 14.4 mL/s 
S =Stirrer Speed Setting (1-7); SI =Stirrer Speed I ;  S3 = Stirrer Speed 3 
US =Ultrasonic ON Time (rnin); DT = Delay Time (min) between end of 
ultrasonic treatment and PSD measurement. 

, .. - .. _- .. 

Sample -'T--PsD RW RUn 1 
File Name 

I 

... . . . . .  . . .  

~ . . t.. - ,  

. 1 sol~oo145i. I i'. . ~ . .  o, 
..... 

__ .- - .. .. 

. . .  
C104818 , 6 .+ 

... 

I 
.... 

~ ___ 

i 
I. ..... .. 
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for Windows(TM) Var.1.2OJ Aus/20/'01 07:48 HORIBA LA-910 
Laser ScatterInQ partlole sire dl~trlbutlon analyzer - 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010816-780 08:Ol Material : C-I04 Sallds 
Flieneme : C104780 Source : S01T001014 
s~mpie ; soiro01447 Lot Numbe : SOIT001447 

Condltion 
T%(He-Ne): 86.8% Dlst.Form: Std. Sampling tlmes : 100 

(LAMP): 78.5% R.R.lnder: I .16-0.00l ( > 
Agltatlon : 1 Clrcuitn : 6  U.sonic : OFF( 120) 

Format 
DlSt.baS-3 : Volume ScallnO : Auto AXIS : LOQX - LlnearY 

Data 
Mealan : 7.763vm SP.Area : 23228cmYcm' S.D. : 87.729wm 
M o d e  : 3.647wm Mean : 43.005wm 
C.V. : 204.00% 

Span : (0 10.0-D 90.0) / D50 - 15.500 

Dia. on %( 5.0%) : 0.543wm % on Dla.( 0.100~m) : 0.0% 
Dla. on %( 25.0%) : 2.863wm % on Dia.( 1.000lJm) : 8.6% 
Dia. on -A( 50.0%) : 7.763wm %on Dla.( 10.000~rn) : 55.1% 
Dla. on %( 75.0%) : 35.165um % on Die.( 100.000pm) : 88.7% 
Dla. on o/-( 95.0%) : 265.044wm -/e on Die.(lOoo.ooO~m) : 100.0% 

. ~ ~ 

,.,/..'. -- 5 . h  ... . .. 
-. ...-- 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

~~ 

0.82 
0.91 
1.21 
1.38 
1.53 
1.77 
1.95 
2.08 
2.14 
2.19 
2.20 
2.02 

- 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.23 100.00 
0.42 99.77 
0.76 99.35 
1.36 98.59 
1.23 97.23 
1.08 98.00 
0.96 94.92 
0.88 93.96 
0.88 93.08 
0.86 92.19 
0.78 91.33 

90.55 
89.73 
88.82 
87.61 
86.24 
84.70 
82.93 
80.98 
78.91 
76.77 
74.58 
72.38 

- -.-_ . ... . 

Particle size I pm 

26.1 1 1.86 
22.80 2.03 
119.90 2.00 
17.38 2.19 
15.17 2.24 
13.25 2.33 
11.56 2.46 
10.10 2.62 
8.816 2.80 
7.697 2.98 
6.720 3.20 
5.867 3.34 
5.122 3.47 
4.472 3.60 
3.905 3.64 
3.409 3.62 
2.976 3.38 
2.599 3.02 
2.269 2.63 
1 .981 2.26 
1.729 1.95 
1.510 I .59 
1.318 1.35 
1.151 1.14 
1.005 0.97 
0.877 0.85 
0.766 0.76 

F - 154 

70.36 
68.51 
66.48 
64.47 
62.28 
60.04 
57.71 
55.25 
52.63 
49.82 
46.84 
43.64 
40.30 
36.83 
33.23 
29.58 
25.97 
22.59 
19.57 
16.93 
14.67 
12.72 
11.13 
9.78 
8.64 
7.67 
6.81 

.. . . . 

0.669 0.70 
0.584 0.66 
0.510 0.64 
0.445 0.62 
0.389 0.65 
0.339 . 0.65 
0.296 0.59 
0.259 0.53 
0.226 0.43 
0.197 0.30 
0.172 0.16 
0.150 0.1 I 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 
0.022 0.00 

6.05 
5.35 
4.70 
4.06 
3.43 
2.79 
2.13 
I .54 
1.01 
0.57 
0.27 
0.1 I 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLB Custom - C 08/20/01 
File Name: C10478O.DAT Sample Name: S01T001447 ID No: 01/08/16-780 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 86.782 % Lamp: 78.528 % 
Circulation: 6 Agitation: 1 U.Sonic OFF (mid 
Material: C-104 Solids Source: SOlT001014 
Lot No: SOlT001447 Test No: 1 

No. SIZEIum) FREQ.$ U.SIZE% No. SIZE(urn) FREQ.% U.SIZE% 
~ 

( 1) 0.149 
( 2 )  0.225 
( 3 )  0.307 
( 4 )  0.544 
( 5 )  1 .178 
( 6) 1.766 
( 7) 1.855 
( 8) 2.316 
( 9) 2.868 
( 10) 3.466 
( 11) 4.184 
( 12)  5 .066 
( 1 3 )  6 .230 
( 14)  7 .768 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5 .00  
5 .00  

0.10 
1.00 
2.30 
5.00 

10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

9.975 
13.218 
18.042 
25.466 
35.216 
48.375 
65.087 
69.419 

121.760 
265.219 
361.471 
425.257 
560.161 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 7.763 (pm) Mean: 43.005 (pm) Mode: 3.648 (pm) 
Std. Dev.: 87.729 (pm) Span: 29.611 
Coef. V a r :  204.00% Spec. Area: 23229 (cm2/cm3) 



HNF-8862, Rev. 0 

for WIndowa(TM) Ver.l.201 AUs/20/'01 07~49 HORIBA LA-910 
Laser scattering particle size dlttrlbutlon analyzer 

PARTICLE SIZE MEASUREMENT DATA 
: 010816-781 08:06 Materlal : C-104 Solids 

source : SOlT001014 
I D #  
Filename i C104781 
Sample . SO'lT001447 Lot Numbe : SOIT001447 

Condition 
T%(He-Ne): 86.5% Dlst.Fom: Std. SamDIlna tlmes : I00 

(LAMP): 78.2% R.R.lndex: 1.16-0.001 ( > 
AQltatiOn : 3 CIrGuItn : 6  U.son1c : OFF( 120) 

Format 
D1st.base : Vdume Scalins : Auto Axis : LogX - LlnearY 

Median : 7.280pm SP.Area : 23989cm-/cm' S.D. : 56.097pm 
Mode : 3.648pm Mean : 30.297pm 
C.V. : 185.16% 

Span I (D 10.0-D 90.0) / D50 = 11.499 

Data 

Die. on v4 5.0%) : 0.520wm -/- on Dla.( 0.lOOpm) : 0.0% 
Dla. on %( 25.0%) : 2.806wm On Dla.( 1 .OOOpm) : 8.8% 
Dla. on %( 60.0%) : 7.280wm ?-'o on Dia.( 10.000pm) : 56.7% 
Dla. on %( 75.0%) : 30.675wrn on DIa.( 100.000~m) : 91.8% 
DIa. on %( 95.0%) : 148.413wm -/e on D1a.C 1000.000wm) : 100.0%' 

__ ~ ~ 

.....--. 

344.2 0.41 
300.5 0.74 
262.4 0.73 
22s. 1 0.76 
200.0 0.87 
174.6 0.94 
152.5 0.98 
133.1 1.07 
116.2 1.19 
101.5 1.45 
88.58 1.61 
77.34 1.71 
67.52 1 .91 
58.95 2.03 
51.47 2.09 
44.94 2.15 
39.23 2.21 
34.25 2.22 
29.91 2.05 

Sizeturn) Freq(%>Und(%) 

1019.5 0.00 100.00 
890.1 0.00 100.00 
777.1 0.00 100.00 
678.5 0.00 100.00 
592.4 0.00 100.00 
517.2 0.00 100.00 
451 .6 0.13 100.00 
394.2 0.23 99.87 

99.65 

-__ 

99.24 
98.50 
97.77 
97.00 
96.14 
95.19 
94.22 
93.15 
91.96 
90.51 
88.90 
87.19 
85.28 
83.25 
81.16 
79.01 
76.80 
74.59 

Particle size I pm 

SIze(pm) Freq(%.)una(%) 

26.1 1 1.91 72.53 
22.80 2.09 70.62 
19.90 2.07 68.53 
17.38 2.26 66.46 
15.17 2.32 64.20 
13.25 2.41 

- -____ _. 

11.56 2.55 
10.10 2.72 
8.816 2.91 
7.697 3.10 
6.720 3.32 
5.867 3.47 
5.122 3.81 
4.472 3.74 
3.905 3.78 
3.409 3.74 
2.976 3.48 
2.599 3.10 
2.289 2.69 
1 .981 2.29 
1.729 1.97 
1.510 1.60 
1.318 1.36 
1.151 1.14 
1.005 0.98 
0.877 0.86 
0.766 0.77 

F - 156 

e1 .87 
59.46 
56.91 
54.19 
51.27 
48.17 

41.37 
37.77 
34.03 
30.25 
26.51 
23.03 
19.94 
17.25 
14.96 
12.99 
11.39 
10.03 
8.88 
7.90 
7.04 

44.85 

~ ~ - _  
0.669 0.70 
0.584 0.66 
0.510 0.65 
0.445 0.64 
0.389 0.67 
0.339 0.68 
0.296 0.63 
0.259 0.57 
0.226 0.46 
0.197 0.32 
0.172 0.17 
0.150 0.1 1 
0.131 0.00 
0.115 0.00 
0 . 7 0 0  0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 
0.022 0.00 

-. 
6.27 
5.57 
4.90 
4.25 
3.61 
2.94 
2.26 
1.64 
1.07 
0.61 
0.28 
0.1 I 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



"F-8862, Rev. 0 

HORIBA LA-910 

File Name: C104781.DAT Sample Name: SOIT001447 ID NO: 01/08/16-781 
Diat. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 86.471 % Lamp: 78.233 % 
Circulation: 6 Agitation: 3 V..Sonic OFF (rain) 
Material: C-104 Solids Source: SOlTOOlOl4 
Lot No: SOlT001447 Test No: 1 

PARTICLE SIZE DISTRIBUTION DATA TABLE mstom - c 08/20/01 

NO. SIZE(um) P REQ.% U.SIZE% NO. SIZE(um) FREO.% U.SIZE% 
( 1) 0.148 

( 3 )  0.299 
( 4) 0.521 
( 5) 1.148 
( 6 )  1.734 
( 7) 1.821 
( 8 )  2.275 
( 9) 2.812 
( 10) 3.380 
( 11) 4.052 
( 12) 4.875 
( 13) 5.906 
( 14) 7.296 

( 2 )  0.221 
0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 

10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

9.199 
11.941 
15.956 
21.937 
30.719 
41.857 
54.968 
57.921 
85.026 
148.624 
226.513 
288.246 
406.183 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 7.280 (,urn) Mean: 30.297 (pm) Mode: 3.648 (pm) 
Std.  Dev.: 5 6 . 0 9 7  (,urn) Span: 16.174 
C o e f .  Var: 185.16% Spec. Area: 23989 (cmz/cm3) 

F - 157 



HNF-8862, Rev. 0 

tor Windows(TM) Ver.1.201 Au0/20/'01 07:51 HORIBA LA-91 0 
Laser scattering panicle slze alstribution analyzer 

Conaltion 
T%(He-Ne): 87.0°A Dlst.Form: Std. SamDilng times : 100 

(LAMP): 77.5% R.R.lnder: 1.16-0.001 ( ) 
AQitatlOn : 1 Clrcultn : 6  U.SO"lC : ON( 120) 

Format 

Data 

Dlst.bas-3 : Volume Scailna : Auto Axis : LogX - iinearv 

Median : 5.840wrn SP.Area : 38135cm=fcm= S.O. : 33.750~- 
M o d e  : 27.955pm Meen : 18.237pm 
C.V. : 185.06% 

Span : (0 10.0-0 90.0) J 050 = 7.689 

Dla. on %( 5.0%) : 0.336wm %on Dla.( 0 . 1 0 0 w m )  : 0.0% 
Dia. on %< 25.0%) : 1.413pm % on Dia.( 1 . 0 0 0 ~ m )  : 20.1% 
Die. on %( 50.0%) : 5.840p1-n % on Dla.( 1 0 . 0 0 0 w m )  : 59.7% 
Dla. on %< 75.0-A) : 2 1 . 8 0 9 w m  on Dla.( 1OO.OOOpm) : 97.3% 
Dia. on %( 95.0%) : 68.802wm on Dla.( 1000.000pm) : 100.0% 

-. ... 

__ 
1019.5 
890.3 
777.1 
678.5 
592.P 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

88.58 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.14 100.00 

s 9 . a ~  0.24 
0.23 
0.24 
0.29 
0.32 
0.34 
0.39 
0.45 
0.67 
0.83 
0.99 
1 .33 
1.66 
2.03 
2.38 
2.69 
2.92 
2.99 

. -. . .... ._ 

99.62 
99.39 
99.15 
98.86 
98.54 
98.19 
97.80 
97.35 
96.68 
95.85 
94.86 
93.54 
91 .88 
89.85 
87.47 

a i  .e5 
84.77 

Panicle sue I firn 

26.1 1 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.?51 
I .005 
0.877 
0.766 

2.91 76.86 
2.92 75.95 
2.76 73.04 
2.76 70.28 
2.64 67.52 
2.53 64.88 
2.48 62.35 
2.44 59.67 
2.43 57.43 
2.43 55.00 
2.40 52.57 
2.49 50.09 
2.53 47.59 
2.59 45.06 
2.69 42.47 
2.62 39.84 
2.53 37.22 
2.39 34.69 
2.22 32.30 
2.09 30.09 
2.05 27.99 
1.93 25.94 
1.93 24.01 
1.93 22.08 
1.95 20.15 
1.99 18.20 
2.00 16.21 

F - 158 
. . . - .. . 

0.669 1 .98 
0.584 1.92 
0.510 1 .85 
0.445 1.72 
0.389 1.64 
0.339 1 .47 
0.296 1.19 
0.259 0.96 
0.226 0.70 
0.197 0.44 
0.172 0.21 
0.150 0.14 
0.131 0 .oo 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 
0.022 0.00 

14.21 
12.23 
10.31 
8.47 
6.74 
5.1 1 
3.63 
2.44 
1.48 
0.76 
0.34 
0.14 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



"F-8862,  Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/20/01 
File Name: C104782.DAT Sample Name: SOlT001447 ID No: 01/08/16-782 
Di8t. Form: STANDARD R.R. Index: 116-000 
Disk. Mode: VOLUME Laser: 86.985 % Lamp: 77.499 P 
Circulation: 6 Agitation: 1 U.Sonic **  (min) 
Material: C-104 Solids Source: SOlT001014 
Lot No: SOlT001447 Test No: 1 

NO. SIZE(Um) FREO.% U.SIZE% No. S I Z E ( m )  FREQ.% U.SIZE& 
( 1) 0.145 
( 2 )  0.206 
( 3) 0.254 
( 4) 0.336 

5) 0.499 
6 )  0.707 
7) 0.746 
8) 0.995 
9) 1.416 
10) 1.971 
11) 2.645 
12 ) 3.439 
13) 4.459 
14) 5.841 

0.10 0.10 15 ) 
0.90 1.00 16) 
1.30 2.30 17) 
2.70 5.00 18) 
5.00 10.00 19) 
5.00 15.00 20) 
0.80 15.80 21) 
4.20 20.00 ( 22) 
5.00 25.00 ( 23) 
5.00 30.00 ( 24) 
5.00 35.00 ( 25) 
5.00 40.00 ( 2 6 )  
5.00 45.00 ( 271 
5.00 50.00 

7.696 
10.172 
13.332 
11.157 
21.852 
27.559 
33.402 
34.673 
45.431 
68.880 
112.810 
187.111 
312.030 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 5.840 (jm) Mean: 18.237 (pm) Mode: 27.945 (p)  
Std. Dev.: 33.750 (Mm) Span: 8.047 
C o e f .  Var:  185.06% Spec. Area: 38135 (cm2/cm3) 

F - 159 
. .... . .. .. 



HNF-8862, Rev. 0 

for WindowS(TM) ver.1 .zoj AU~/~O/'OI 0 7 : s ~  HORlBA LA-91 0 
Laser scatterlna partlcle size dlstrlbution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010816-783 08:15 Matertal : C-104 S o l l d s  
Fllename : C104783 source : S O ~ T O O ~ O I ~  
Sample : SOIT001447 Lot Numbe : ~0-1~001447  

Condltlon 
DISt.Form: SM. Sarnoltna tlmes : 1 0 0  

) 
T%<He-Ne): 86.4% 

(UMP): 77.0% R.R.lndex l.16-0.0Oi ( 

Agitatlon : 3 Circultn : 6  u.sonic : OFF( 120) 

Format 

Data 

Dlst.base : Volume Scaling : Auto AXIS : LogX - LlnsarY 

Median : 7.991pm SP.Area: 31212cmV=ma S.D. : 106.516pm 
Mode : 3.178pm Mean : 52.887rm 
C.V. : 201.40% 

Span : (D 10.0-D 90.0) I D50 = 26.676 

Dia. an  %( 5.0%) : 0.381pm % on Dla.( 0.100pm) : 0 . O X  
Dta. on %( 25.0%) : 1.918pm -/e On Dia.( 1.OOOrm) : 15.2% 
Dia. on -%< 50.0%) : 7.991pm on Dla.( 10.000pm) : 53.3% 
~ i a .  on %( 75.0%) : 35.159clm % on Dls.( 100.000rm) : 86.0% 
Dia. on %( 95.0%) : 333.046prn 0% on Dia.( 1OOO.OOOcrm) : 100.0% 

,-- .-. .. . . . . . . - -. . . - .. .. 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.44 100.00 
0.79 99.56 
1.39 98.77 
1.91 97.38 
1.91 95.46 
1.61 93.55 
1.37 94.95 
1.14 90.58 
0.94 89.44 
0.79 88.50 
0.61 87.71 
0.54 87.10- 
0.52 66.56 
0.73 86.04 
0.83 85.31 
0.91 84.49 
1.21 83.58 
1.49 82.37 
1.82 80.88 
2.13 79.06 
2.39 76.93 
2.58 74.54 
2.64 71.96 

Particle sue / pm 

Sire(pm) Freq(o%)una(o/') 

26.1 1 2.53 69.33 
22.80 2.48 66.79 
19.90 2.31 64.31 
17.38 2.29 62.00 
15.17 2.17 59.71 
43.25 2.07 57.54 
11.56 2.02 55.47 
10.10 2.00 53.45 
8.816 2.01 51.45 
7.697 2.04 49.44 
6.720 2.13 47.40 
5.867 2.19 45.28 
5.122 2.29 43.08 
4.472 2.43 40.79 
3.905 2.56 38.36 
3.409 2.65 35.80 
2.976 2.64 33.15 
2.599 2.55 30.51 
2.269 2.42 27.96 
1 .SEI 2.29 25.54 
1.729 2.20 23.25 
1.510 2.02 21.05 
1.318 1.93 19.02 
4.151 1.82 17.09 
1.005 1.72 15.27 
0.877 1.63 13.55 
0.766 1.54 11.92 

~. . 

F - 160 

0.669 1.43 
0.584 1.34 
0.510 1.26 
0.445 1.18 
0.389 1.15 
0.339 1 .oa 
0.296 0.91 
0.259 0.76 
0.226 0.58 
0. IS7 0.38 
0.172 0.19 
0.150 0.12 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 
0.022 0.00 

10.38 
8.95 
7.61 
6.35 
5.17 
4.02 
2.94 
2.03 
I .27 
0.69 
0.31 
0.12 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

_.  . . .. . . . .. - . 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C OS/ZO/Ol 
File Name: C104783.DAT Sample Name: SOlT001447 ID NO: 01/08/16-783 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 86.406 % Lamp: 76.962 It 
Circulation: 6 Agitation: 3 U.Sonic OFF (mid 
Material: C-104 Solids Source: SOlT001014 
Lot No: SOlTOO1447 Test No: 1 

No. SIZE(m) FREQ.% U.SIZE% No. SIZE(um) FREO.% U.SIZE% 
( 1) 0.147 5.00 55.00 
( 2) 0.213 
( 3 )  0.270 
( 4) 0.381 
( 5) 0.646 
( 6) 0.985 
( 7) 1.047 
( 8) 1.411 
( 9) 1.921 
( 10) 2.532 
( 11) 3.278 
( 12) 4.287 

( 14) 8.006 
( 13) 5.773 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

( 15) 11.221 
( 16) 15.452 
( 17) 20.708 
( 18) 27.081 
( 19) 35.211 
( 20) 48.319 
( 21) 74.232 
( 22) 84.308 
( 23) 214.307 
( 24) 333.597 
( 25) 407.501 
( 26) 470.750 
( 27) 575.295 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 7.991 (pm) Mean: 52.887 (pm) Mode: 3.185 (pm) 
Std. Dev.: 106.516 (pm) Span: 37.278 
coef. var: 201.40% Spec. Area: 31212 (cm2/cm3) 

..-. -. . .. . . . .. ._ - . .. -. 



HNF-8862, Rev. 0 

for WlndOwS(TM) Vwr.1.20J AuaI20~01 07:56 HORIBA LA-91 0 
Laser scattering particle slre dlf=trlbutlon analyzer 

PARTICLE SIZE MEASUREMENT DATA 
: 010816-789 09:IS Materiel : C-104 So11ds iDsc 

Fllwnarne : C104789 Source 
sample : s o i r o o i e 7  Lot Numbe : SOlT001447 

: SOITOOIOI~ 

Condltion 
T%<He-Ne): 87.4% D1st.FOrm: Std. Sampllna times : 100 

Aeltatlon : I 

(LAMP): 77.1% R.R.inder: 1.16-0.001 < > 
Clrcuitn : 6  U.sonic : OFF( 120) 

Format 

Data 

Dist.baSw : Voiurnw Scellng : Auto Axis : LogX - LinearY 

Median : 5.100prn SP.Area : 35332amaIcm= S.D. : 18.328um 
Mode : 3.177~1-n Mean : 13.980&4m 
C.V. : 131.11% 

Span : ( 0  10.0-D 90.0) I D50 = 7.908 

Dls. on %( 5.0%) : 0.352vm -A on D1a.c 0.lOOvm) : 0.0% 
Dla. on %( 25.0%) : 1.668pm % On D1a.C 1.000vm) : 16.5% 
Dls. on %( 50.0%) : 5.100pm %on Dia.( 10.000vm) : 62.7% 
Dia. on %( 75.0%) : 20.587vm % on ole.( 1oo.ooOum~ : 99.8% 
Dia. on %< 95.0%) : 53.299um % on Dia.(1000.000urn~ : 100.0°7G 

Slre(pm) Freq(%)Und(%) 

1019.5 0.00 100.00 
890.1 0.00 100.00 
777.1 0.00 100.00 
678.5 0.00 100.00 
592.4 0.00 100.00 
517.2 0.00 100.00 
451 -6 0.00 100.00 
394.2 0.00 100.00 
344.2 0.00 100.00 
300.5 0.00 100.00 
262.4 0.00 100.00 
229.1 0.00 100.00 
200.0 0.00 -loo.oo 
174.6 0.00 100.00 
152.5 0.00 100.00 
133.1 0.00 100.00 
116.2 0.17 100.00 
101.5 0.34 99.83 
88.58 0.60 99.49 
77.34 0.99 98.89 
67.52 1.44 97.90 
58.95 1.97 96.46 
51.47 2.54 94.49 
44.94 2.83 91.96 

- . 

39.23 3.05 89.12 
34.25 3.17 86.07 
29.91 3.05 82.90 

26.1 1 2.78 
22.80 2.75 
19.90 2.53 
17.38 2.53 
15.17 2.40 
13.25 2.31 
11.56 2.28 
10.10 2.28 
8.818 2.33 
7.697 2.40 
6.720 2.53 
5.867 2.64 
5.122 2.79 
4.472 2.98 
3.905 3.16 
3.409 3.29 
2.976 3.28 
2.599. 3.16 
2.269 2.97 
1 .sa1 2.76 
1.729 2.60 
1.510 2.33 
1.318 2.17 
1.151 1 .98 
1.005 '1.83 
0.877 1.71 
0.766 1.60 

F - 162 
_.. 

77.07 
74.32 
71.78 
69.25 
68.86 
64.55 
62.27 
59.99 
57.66 
55.26 
52.73 
50.09 
47.30 
44.32 
41.16 
37.87 
34.58 
31.43 
28.46 
25.69 
23.09 
20.76 
18.59 
16.61 
14.78 
13.07 

Sizwtvrn) _ _  . 
0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 
0.022 

1.49 11.47 

1.35 8.58 
1.28 7.23 
1.28 5.94 
1.22 4.66 
1.05 3.44 
0.89 2.39 
0.68 1.50 
0.45 0.82 
0.22 0.37 
0.14 0.14 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

1-40 9.98 

... ... . .... 



"F-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/20/01 
File Name: C104789.DAT Sample Name: S01T001447 ID No: 01/08/16-789 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 87.400 % Lamp: 77.108 % 
Circulation: 6 . Agitation: 1 U.Sonic OFF (min) 
Material: C-104 Solids Source: SOlT001014 
Lot No: S01T001447 Test No: 1 

NO. SIZE(um) FREO.% U.SIZE% NO. SIZE(Um) FREO.% U.SIZE% 
( 1) 0.144 0.10 0.10 ( 15) 6.632 
( 2) 0.205 
( 3) 0.255 
( 4) 0.352 
( 5) 0.585 
( 6) 0.893 
( 7) 0.949 
( 8) 1.260 
( 9) 1.671 
( 10) 2.130 
( 11) 2.646 
( 12) 3.257 
( 13) 4.035 
( 14) 5.101 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

( 16) 8.821 
( 17) 11.893 
( 18) 15.822 
( 19) 20.624 
( 20) 26.297 
( 21) 31.691 
( 22) 32.789 
( 23) 40.999 
( 24) 53.395 
( 25) 66.327 
( 26) 79.403 
( 27) 107.590 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 5.100 ( p m )  Mean: 13.980 ( p m )  Mode: 3.185 ( p m )  
Std. Dev.: 18.328 (pm) Span: 6.414 
C o e f .  Var: 131.11% Spec. Area: 35332 (cm2/cm3) 

F - 163 
. .- _. . . . . 



" F - 8 8 6 2 ,  Rev. 0 

for Windows<TM) Ver.l.201 Aug/20/.01 075.6 HORIBA LA-91 0 
Laser scattering varticle size distribution analyzer ~. 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010816-790 09:22 Material : C-104 Solids 

Sample : SOlT001447 Lot Numbe : SOlT001447 
Filename: C104790 source : soirooi014 

Conditlon 
T%(He-Nel: 87.3% Di6t.Form: Std. Samollng times : 100 

(LAMP): 77.1% R.R.1nder: 1.16-0.001 ( > 
Apitation : 3 Circultn : 6  U.bonk : OFF( 120) 

Format 
Dlst.68se : Volume Scailng : Auto AXIS : Log% - LineBrY 

Data 
Median : 6.640pm SP.Area : 32039cmYcm' S.D. ! 67.310prn 
Mode : 3.178pm Meen : 29.923pm 
C.V. : 224.94% 

Span : (D 10.0-D 90.0) I D50 - 9.798 

Dla. on %( 5.0%) : 0.375pm Yo on Die.( 0.100pm) : 0.0% 
Dla. on %( 25.0%) : 1.883pm 7- o n  Dia.( 1.000um) : 15.1-A 
DIa. on %( 50.0°A) : 6.640pm % on Dia.( 10.0OOwm) : 56.5% 
Dla. on %( 75.0%) : Z9.414pm % on ma.( 100.000pm) : 94.1% 
Dia. On %( 95.O0/-) : 119.641 pm % on 0 l a . c  lOOO.00Opm) : 100.0% 

._ -. .. . .... .. 

'IT-' /--- 

Sizetwm) Freq<%)Und(%) 

1019.5 0.00 100.00 
890.1 0.00 100.00 
777.1 0.00 100.00 
678.5 0.00 100.00 
592.4 0.18 100.00 
517.2 0.33 99.82 
451.6 0.59 99.49 
394.2 0.52 98.91 
344.2 0.44 98.38 
300.5 0.41 97.95 
262.4 0.37 97.54 
229.1 0.37 97.17 
200.0 0.43 96.80 
174.6 0.46 96.37 
152.5 0.47 95.91 
133.1 0.56 95.44 
116.2 0.70 94.88 
101.5 1.00 94.18 
88.58 1.26 93.18 
77.34 1.54 91.92 
67.52 1.90 90.36 
58.95 2.23 88.48 
51.47 2.52 86.25 
44.94 2.70 83.73 
39.23 2.83 81.02 
34.25 2.86 78.19 
29.91 2.71 75.33 

. .__- .-__ - _- 

Particle size1 pm 

28.1 1 
22.80' 
19-90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
*.981 
1.729 
1.510 
1.318 
1.151 
1.005 
0.877 
0.766 

F 

2.49 
2.47 
2.29 
2.30 
2.19 
2.12 
2.10 
2.11 
2.15 
2.21 
2.32 
2.42 
2.54 
2.71 
2.85 
2.97 
2.95 
2.84 
2.67 
2.50 
2.36 
2.13 
1.99 
1.83 
1.70 
1.59 
1 .4a 

- 164 

72.62 
70.14 
67.67 
65.38 
63.08 
60.88 
58.76 
56.67 
54.56 
52.41 
50.20 
47.88 
45.47 
42.93 
40.22 
37.36 
34.39 
31.44 
28.60 
25.93 
23.44 
21.07 
18.94 
1 8.95 
15.12 
13.42 
1 1 .a4 

. .- - . 
0.669 1.37 
0.584 1.29 
0.510 1 .23 
0.445 1.16 
0.389 1.15 
0.339 1 .os 
0.296 0.94 
0.259 0.79 
0.226 0.61 
0.197 0.40 
0.172 0.20 
0.150 0.13 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 . 0.00 
0.022 0.00 

10.36 
8.99 
7.70 
6.47 
5.31 
4.16 
3.07 
2.13 
1.34 
0.73 
0.33 
0.13 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



" F - 8 5 6 2 ,  Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/20/01 
F i l e  Name: C104790.DAT Sample Name: SolT001447 ID No: 01/08/16-790 
Dist. Form: STANDAIlD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 87.302 k Lamp: 77.102 b 
Circulation: 6 Agitation: 3 U.Sonic OFF (mid 
Material: '2-104 Solids Source: SOlT001014 
Lot NO: S01T001447 Test No: 1 

No. SIZE(&m) PREO.% U.SIZE% No. SIZE(um) FREO.% U.SIZE% 
0.146 0.10 0.10 9.083 5.00 55.00 
0.210 
0.265 
0.375 
0.647 
.O. 996 
1.059 
1.413 
1.887 
2.431 
3.065 
3.867 
5.003 
6.645 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

12.545 
17.015 
22.637 
29.442 
37.435 
46.167 
48.238 
65.798 
119.831 
277.471 
403.332 
550.832 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 6.640 (pm) Mean: 29.923 (pmm) Mode: 3.185 (pm) 
Std. Dev.: 67.310 (pmm) Span: 13.589 
Coef. Var: 224.95% Spec. Area: 32039 (Cm2/cm3) 

F - 165 
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HNF-8862, Rev. 0 

T o r  WlndOws(TM) Ver.l.201 AuQ/20/'01 0757 HORIBA LA-91 0 
Laser scattering partlcle size distribution analyzer 

PARTICLE S I Z E  MEASUREMENT DATA 
ID# : 010816-791 10:27 Meterial : C-104 Solids 
Filename i C104791 source : S01T001014 
sampie . soi-ro0144~ Lot Numbe : SOIT001448 

Condition 
T%(He-Ne); 87.9% DISt.FOm: Std. Samoiina tlmes : 100 

(LAMP): 80.6% R.R.inder: 1.16-0.OOl ( > 
AaitatiOn : 1 Clrcultn : 6  u.son1c : OFF(l200) 

Format 
Dist.baSe : Volume Scaling : Auto Axis : LogX - LlnearY 

Data 
Median : 6.534vm SP.A-a : 24968omVcrn' S.D. : 64.383pm 
M o d e  : 3.647~- Mean : 28.588~- 
C.V. : 225.21% 

Span : (D 10.0-D 90.0) ID50 = S.964 

Dla. on %.< 5.0%) : 0.512vm % on ma.< 0.lOOrJm) : 0.0% 
Dla. on Or&( 25.0%) : 2.647~- % on Dla.( 1.000~m) : 9.2% 
Dia. on %< 50.0%) : 6.534~- % on Oh.( lO.OOO~m) : 59.9% 
Dla. on %( 75.Oor&> : 22.446~- % on D1a.C 100.000wm) : 93.3% 
Dla. on %( 95.0%) : 1 3 9 . 9 3 6 ~ ~ 1  % on Dla.(1000.ooO~m) : 100.0% 

Slze(pm) Freq(%)Und(%) 

1019.5 0.00 100.00 
890.1 0.00 100.00 
777.1 0.00 100.00 
678.5 0.00 100.00 
592.4 0.10 100.00 
517.2 0.19 99.90 
451.6 0.33 99.71 
394.2 0.60 99.38 
344.2 0.58 98.78 
300.5 0.57 98.20 
262.4 0.53 97.63 
229.1 0.53 97.10 
200.0 0.58 96.57 
174.6 0.61 95.99 
152.5 0.60 95.38 
133.1 0.65 94.78 
116.2 0.73 94.12 
101.5 0.94 93.40 
88.58 1.07 92.45 
77.34 1.18 91.38 
67.52 1.39 90.20 

- -- 

58.95 1.67 e8.ai 
51.47 1.71 87.25 
44.94 1.88 85.54 
39.23 2.04 83.66 
34.25 2.16 81.62 
29.91 2.12 79.46 

, 

Particle sizc I prn 

26.1 1 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.097 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1 .sa1 
1.729 
1.510 
1.318 
1.151 
1.005 
0.877 
0.766 

F 

2.0% 

2.31 
2.51 
2.58 
2.67 
2.80 
2.96 
3.13 
3.30 
3.50 
3.63 
3.75 
3.87 
3.92 
3.90 
3.66 
3.28 
2.87 
2.47 
2.14 
1.75 
1.49 
I .25 
1.07 
0.93 
0.83 

2.28 

- 166 
. . .. ..- .. 

77.34 
75.26 
72.98 
70.67 
68.16 
65.58 
62.91 
60.10 
57.15 
54.02 
50.72 
47.22 
43.60 
39.85 
35.98 
32.06 
28.16 
24.50 
21.22 
18.35 
15.88 
13.74 
I 1  .e9 
10.60 
9.25 
8.19 
7.26 

0.669 0.75 
0.584 0.70 
0.510 0.68 
0.445 0.66 
0.389 0.69 
0.339 0.89 
0.296 0.63 
0.259 0.56 
0.226 0.46 
0.197 0.32 
0.172 0.17 
0.150 0.12 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 
0.022 0.00 

6.43 
5.68 
4.98 
4.30 
3.64 
2.95 
2.26 
1.63 
1.07 
0.61 
0.29 
0.12 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



"I-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/20/01 
~ i l e  Name: C104791.DAT Sample Name: SOlT001448 ID No: 01/08/16-791 
Dist. Porn: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 87.944 % Lamp: 80.609 % 
circulation: 6 Agitation: 1 U.Sonic OFF (minl 
Material: C-104 Solids Source: S01T001014 
Lot No: S01T001448 T e s t  No: 2 

No. SIZEtum) FREO.% U.SIZE% No. S I Z E ( w )  FREQ.% U.SIZE% 
( 1) 0.148 

( 3) 0,.299 
( 4) 0.512 
( 5) 1.092 
( 6) 1.639 
( 7) 1.721 
( 8 )  2.146 
( 9) 2.650 
( 10) 3.181 
( 11) 3.781 

( 13) 5.410 
( 14) 6.544 

( 2) 0.221 

( 12) 4.498 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 

0.10 
1.00 
2.30 
5.00 

10.00 
15.00 
15.80 
20.00 

5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

8.048 
10.052 
12.880 
16.787 
22.466 
30.999 
40.872 
43.304 
66.270 
140.240 
266.924 
362.764 
519.404 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 6.534 (pm) Mean: 28.588 (pm) Mode: 3.648 (pmm) 
Std. Dev.: 64.383 (pm) Span: .17.980 
C o e f .  Var: 225.21% Spec. Area: 24968 (cmz/cm3) 

F - 167 



HNF-8862, Rev. 0 

for Wlndows(TM) Ver.l.201 AU0/20/.01 1 I !21 HORIBA LA-91 0 
Laser scattering particle slze dlstrlbutlon analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010816-792 10:31 Materlal i C-104 Solids 
Fllwname i C104792 Source SO1 TOO1 01 4 
sample . SOiT001448 Lot Numbe i SOlTOO1448 
Condltlcm 

TVdHw-Nek 87.7-h Dlst.Fonn: Std. SarnDllna tlrnwa : 100 

Aaltatlon : 3 Clrcmltn : 6  U.sonlc : OFF(l2OO) 
(LAMP): 80.4% R.R.lndex 1.16-0.001 ( > 

Format 

Data 
D18t.basw : Volume Scaling : Auto AXIS : LogX - LlnwarY 

Medlan : 5.770~- SP.Arwa : 26326cm~/cm= S.D. : 21.871~m 
M o d e  : 3.647~- Mean : 14.673wm 
C.V. : 149.05% 

Span : (D 10.0-D 90.0) I D50 = 6.889 

Dla. on %( 5.0%> : 0.495wm % on D1a.c 0.1OOPm) : 0.0% 
Dla. on %( 26.0%) : 2.494~- *A on Dla.( 1.000~rn) : 9.7% 
Dla. on 50.0%) : 5.770wm % on Dla.( 10.00O~rn) : 64.0-5- 
Dla. on "50( 75.0-h) ; 17.029~m % on Die.( lOO.OOOwm) : 98.8x 
Dla. on %( 95.0%) : 58.999Pm -1- on Dla.( 1OOO.OOOum~ : 100.0% 

. -.. - . 

/ 

Slze(P8 
.- 
1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

FrwcX%)Und(%) 
_. . . _  

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.11 100.00 
0.14 S9.89 
0.18 99.75 
0.27 99.57 
0.40 99.29 
0.62 98.89 
0.84 98.27 
1.08 97.44 
1.37 96.36 
1.64 94.99 
1.88 93.36 
2.07 91.48 
2.25 89.41 
2.37 87.17 
2.30 84.80 

Slze(Vrn) Freq(%)Und(%) 

26.1 1 2.21 82.49 
22.80 2.44 80.28 
19.90 2.45 77.84 
17.38 2.66 75.40 
15.17 2.73 72.74 
13.25 2.83 70.00 
11.56 2.97 67.18 
10.10 3.14 64.21 
8.816 3.33 61.07 
7.697 3.52 57.74 
6.720 3.74 54.22 
5.867 3.89 50.48 
5.122 4.02 46.59 
4.472 4.17 42.57 
3.905 4.22 38.40 
3.409 4.19 34.18 

2.599 3.52 26.06 

1 .sa1 2.64 49.48 
1.729 2.28 16.84 
1.510 1.87 14.56 
1.318 1.59 12.69 
1.151 1.34 11.10 
I .oos 1.15 9.76 
0.877 1.00 8.61 
0.766 0.89 7.61 

- .- 

2.976 3.83 29.99 

2.269 3.07 22.55 

F - 168 

SIzw(Pm) Freq(%)Und(%) 

0.669 0.81 6.71 
0.584 0.75 5.91 
0.510 0.72 5.16 
0.445 0.69 4.44 
0.389 0.71 3.74 
0.359 0.71 3.03 
0.296 0.64 2.32 
0.259 0.58 1.67 
0.226 0.47 1.09 
0.197 0.33 0.62 
0.172 0.17 0.29 

0.12 0.12 0.150 
0.131 0.00 0.00 
0.1 15 0.00 0.00 
0.100 0.00 0.00 
0.087 0.00 0.00 
0.076 0.00 0.00 
0.067 0.00 0.00 
0.058 0.00 0.00 
0.051 0.00 0.00 
0.044 0.00 0.00 
0.039 0.00 0.00 
0.034 0.00 0.00 
0.029 0.00 0.00 
0.026 0.00 0.00 
0.022 0.00 0.00 

____. 

. . . ..-- .. 



HNF-8862, Rev. 0 

BORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/20/01 
File Name: C104792.DAT sample Name: S01T001448 ID No: 01/08/16-792 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 87.708 % Lamp: 80.391 % 
circulation: 6 Agitation: 3 U.Sonic OFF (min) 
Material: C-104 Solids source: SOlTO01014 
Lot No: SOlT001448 Teat No: 2 

NO. SIZE(d FREQ.% U.SIZE% No. SIZE(Icm) FREO.% U.SIZE% 
( 1) 0.147 0.10 0.10 ( 15) 6.936 5.00 55.00 
( 2) 0.220 
( 3) 0.295 
( 4)  0.495 
( 5 )  1.031 
( 6 )  1.552 
( 7) 1.629 
( 8) 2.030 
( 9) 2.499 
( 10) 2.978 
( 11) 3.505 
( 1 2 )  4.122 
( 13) 4.865 
( 14) 5.775 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 

10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

( 16) 8.457 
( 17) 10.488 
( 18) 13.243 
( 19) 17.049 
( 20) 22.465 
( 21) 28.924 
( 22) 30.280 
( 23) 40.854 
( 24) 59.002 
( 25) 80.873 
( 26) 105.497 
( 27) 175.927 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 5.770 (pm) Mean: 14.673 (pm) Mode: 3.648 (pm) 
Std. D e v . :  21.871 (pm) Span: 7.274 
Coef. Var: 149.05% Spec. Area: 26326 (cm2/cm3) 

_. . . . 

F - 169 
.. _. . . . . . 



HNF-8862, Rev. 0 

for Windowa(TM) Ver.l.2Oj Aug120P01 11:21 HORIBA LA-91 0 
Laser scatterine particiw sire distribution analyzer - 

PARTICLE SIZE MEASUREMENT DATA . 010816-793 10:55 Material : C-104 Solide 
source : S01T001014 

I D #  
Filename j C104793 
Sample . S01T001448 Lot Numbe ; SOlTOOl448 

Condition 
Sarnpllna times : 100 > Dist.Fonn: Std. T%(He-Nw): 89.8% 

Agitation : 1 Circultn : 6  U.sonlc : ON(1200) 

(LAMP): 80.0% R.R.inQer: 1.16-0.001 < 

Format 

Data 

Dist.base : Volume Scaling : Autb AXIS : LOOX - LinearY 

Median : 4.663pm SP.Araa : 49664crnVcrn" S.D. : 1'0.629pm 
Mode : 21.283urn Mean : 9.253wm 
C.V. ; 114.86% 

span : (D 10.0-D 90.0) / D50 = 5.317 

Dia. on %( 5.0-A) : 0.289prn % on Dia.( O.lOOpm) : 0.0% 
DIs. on %( 25.0%) : 0.840pm 5% on Dim.( 1.000wrn) : 27.8% 
Dla. on Ow&( 50.0%) : 4.663pm % on Dia.( 10.000wrn) : 64.9% 
Dia. on %( 75.0%) : 14.944pm */e on Dia.( 1oo.OOOpm) ; 100.0% 
Dia. On %( 95.0%) : 31.053$2rn -/e on Dia.( 1OOO.OOOwm) : 100.0% 

. ,.. - .. 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.22 100.00 
0.55 99.78 
0.98 99.23 
1.56 98.25 
2.33 96.68 
3.31 94.36 

n00 

Particle sire I pm 

Slre(pm) Frwq(%)Und(%) 

26.11 3.90 91.05 
22.80 3.95 87.15 
19.90 3.95 83.19 
17.38 3.84 79.25 
15.17 3.66 75.47 
13.25 3.44 71.75 
11.56 3.23 68.31 
10.10 3.02 65.08 
8.8-6 2.83 62.06 
7.697 2.66 59.23 
6.720 2.55 56.57 
5.867 2.41 54.02 
5.122 2.32 51.60 
4.472 2.27 49.29 
3.905 2.21 47.02 
3.409 2.13 44.82 
2.976 2.01 42.69 
2.599 1.90 40.67 
2.269 1.78 38.77 
1.981 1.72 36.99 
1.729 1.76 35.26 
1.510 1.74 33.50 
1 .318 1.86 31.76 
1.151 1.98 29.91 
1.005 2.16 27.92 
0.877 2.36 25.76 
0.766 2.54 23.40 

-- . 

F - 170 

" . 

Size(pm) Freq(%)Und(o/b) _. ____ -~ 
0.669 2.67 
0.584 2.73 
0.510 2.72 
0.445 2.63 
0.389 2.53 
0.339 2.26 
0.296 1 .e2 
0.259 1.42 
0.226 1.01 
0.197 0.61 
0.172 0.28 
0.150 0.18 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 
0.022 0.00 

20.86 
18.19 
15.47 
12.74 
10.12 
7.59 
5.33 
3.51 
2.09 
1 .07 
0.46 
0.18 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

. . .. .... . . -. ... . . . .. . 



"F-8862, Rev. 0 

AORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/20/01 
File Name: C104793.DAT Sample Name: SOlT001448 ID No: 01/08/16-793 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 89.774 % Lamp: 79.981 % 
Circulation: 6 Agitation: 1 U.Sonic **  (min) 
Material: C-104 Solids Source: SOlT001014 
Lot No: SOlT001448 Test No: 2 

No. SIZE(Um) FREQ.% U.SIZE% NO. SIZE(um) FREQ.% U.SIZE% 
5.00 55.00 6.195 ( 1) 0.142 

( 2) 0.194 
( 3) 0.231 
( 4) 0.289 
( 5) 0.386 
( 6 )  0.499 
( 7) 0.519 
( 8) 0.641 
( 9) 0.841 
( 10) 1.159 
( 11) 1.697 
( 12) 2.482 
( 13) 3.450 
( 14) 4.672 

0.10 0.10 ( 15) 
0.90 1.00 ( 16) 
1.30 2.30 ( 17) 
2.70 5.00 ( 18) 
5.00 10.00 ( 19) 
5.00 15.00 ( 20) 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

8.000 
10.063 
12.393 
14.957 
17.860 
20.640 
21.225 
25.222 
31.111 
37.494 
43.626 
55.627 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Mode: 21.301 (pm) Median : 4.663 (pm) Mean: 9.253 (pm) 
Std. Dev.: 10.629 (pm) Span: 3.455 
Coef. Var: 114.86% Spec. Area: 49664 (cm2/cm3) 

F - 171 



HNF-8862, Rev. 0 

for Windows(rM) Ver.l.2OJ Aug/20/*01 11 :21 HORIBA LA-91 0 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010816-794 10:58 Material : C-104 Solids 
Filename : GI04794 source : s o i r o o i o i 4  
Sample : SOlT001448 Lot Numb- : SOlT001448 

Coneltion 
TOACHW-Ne): 88.8% Dist.Fom: Std. Sampllna times : 100 

(LAMP): 79.4% R.R.lnder: 1.16-0.001 ( > 
Agitation : 3 Circuitn : 6  Usonlc : OFF(1200) 

Format 
Dist.base : Volume Scaling : Auto Axis : LogX - LinearY 

Data 
Median : 4.230~m SP.Area 2 46124crnVcrn' S.D. : 10.863i~m 
Mode : 24.172wm Mean : 9.184-m 
C.V. : 118.29% 

Span : (D 10.0-D 90.0) I D50 - 5.894 

Dia. on %( 5.0%) : 0.291wm -1- on Dia.( 0.lOO~m) : 0.0% 
Dla. on -A( 25.0%) : 1.090wm % on Dia.( 1 .OOOpm) : 23.6% 
Dia. on %( 50.00/> : 4.230wm % On Dia.( 10.000wm) : 66.7-A 
~ i a .  on -/e( 75.0-A) : 14.390wrn -1- on DIa.( 100.000-m) : loo.o% 
Dia. on -A( 95.0%) : 31.755wm -/e on Dla.( 1OOO.OOOiJm) : 100.0% 

.100 -. -- . . ..__ 

/ 

Particle size I Nrn 

S i z e ( w m )  Frwq(%)Und(%) 

1019.5 0.00 100.00 
890.1 0.00 100.00 
777.1 0.00 100.00 
678.5 0.00 100.00 
592.4 0.00 100.00 
517.2 0.00 100.00 
451.6 0.00 100.00 
394.2 0.00 100.00 
344.2 0.00 100.00 
300.5 0.00 100.00 
262.4 0.00 100.00 
229.1 0.00 100.00 
200.0 0.00 100.00 
174.6 0.00 100.00 
152.5 0.00 100.00 
133.1 0.00 100.00 
116.2 0.00 100.00 
101.5 0.00 100.00 
88.58 0.00 100.00 
77.34 0.00 100.00 
67.52 0.13 100.00 
58.95 0.29 99.87 
51.47 0.63 99.58 
44.94 1.06 98.96 
39.23 1.62 97.90 
34.25 2.31 96.29 
29.91 3.17 93.98 

__ - 
26.1 1 3.68 
22.80 3.67 
19.90 3.63 
17.38 3.52 
15.17 3.35 
13.25 3.14 
1 1.56 2.96 
10.10 2.81 
8.816 2.69 
7.697 2.59 
6.720 2.57 
5.867 2.54 
5.122 2.56 
4.472 2.64 
3.905 2.72 
3.409 2.78 
2.976 2.74 
2.599 2.66 
2.269 2.53 
1.981 2.41 
1.729 2.36 
1.510 2.21 
1.318 2.18 
1.151 2.12 
1.005 2.10 
0.877 2.10 
0.766 2.10 

F - 172 

90.81 
87.13 
83.45 
79.82 
76.30 
72.96 
69.82 
66.85 
64.05 
61 -36 
58.76 
56.19 
53.65 
51 .OS 
48.44 
45.72 
42.94 
40.20 
37.54 
35.02 
32.60 
30.24 
28.02 
25.85 
23.72 
21 -62 
19.52 

0.669 2.08 
0.584 2.07 
0.510 2.07 
0.445 2.03 
0.389 2.04 
0.339 1.94 
0.296 1.66 
0.259 1.37 
0.226 1.02 
0.197 0.65 
0.172 0.31 
0.150 0.19 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 
0.022 0.00 

17.42 
75.34 
13.27 
11.21 
9.18 
7.13 
5.20 
3.54 
2.16 
1.15 
0.50 
0.19 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/20/01 
File Name: C104794.DAT Sample Name: S01T001448 ID No: 01/08/16-794 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 88.758 % Lamp: 79.424 % 
Circulation: 6 Agitation: 3 U.Sonic OFF (min) 
Material: C-104 Solids Source: S01T001014 
Lot No: SOlT001448 Test No: 2 

No. SIZE(um) FREQ.% u. SIZE% No. S I Z E ( m )  FREO.% V .SIZE% 
( 1) 0.141 0.10 0.10 ( 15) 5.518 5.00 55.00 
( 2) 0.191 0.90 1.00 ( 16) 
( 3) 0.229 1.30 2.30 ( 17) 
( 4) 0.292 2.70 5.00 ( 18) 
( 51 0.411 5.00 10.00 ( 19) 
( 6) 0.572 5.00 15.00 ( 20) 

0.603 
0.791 
1.093 
1.489 
1.979 
2.574 
3.297 
4.240 

0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

Median : 4.230 (pm) Mean: 9.184 (pm) 
Std. Dev.: 10.863 (urn) SDan: 4.105 

7.185 
9.252 
11.664 
14.421 
17.499 
20.490 
21.120 
25.381 
31.828 
38.606 
45.363 
60.790 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Mode: 24.398 (pm) 
- 

Coef. Var: 118.29% Spec. Area: 46124 (cm2/cm3) 

F - 173 



"F-8862, Rev. 0 

for Wlndows(TM) Ver.1.201 Augf20r01 11:28 HORIBA LA-91 0 
Laser scattering partlcie size dlstrlbutlon analyzer 

PARTICLE SIZE MEASUREMENT DATA 
I D #  : 010816-800 12:02 Matarlal : C-104 Solids 
Filename j C104800 Source : SOlT001014 
Sample .SOlT001448 Lot Numbe : SOlT001448 

Condltlon 
T%(He-Ne): 89.5% DISt.Form: Std. SamDllna times : I00 

AQltatlon : 1 Clrcultn : 6  U.sonlc : OFF(l200) 
(LAMP): 80.2% R.R.lnd-r: 1.16-0.001 ( > 

Format 

Data 
Dlst.base : Volume S=.allno : Auto AXIS : LagX - LlnearY 

: 11.546wm Median : 4.073wm SP.Ar-a : 46045cmp/cm* S.D. 
Mode : 21.283pm Mean : 9.303wm 
C.V. : 124.10% 

Span : (D 10.0-0 90.0) I D50 = 6.253 

Dla. o n  %( 5.0%) : 0.291wm % On Dla.( 0.100wm) : 0.0% 
Dla. on %( 25.0-A) : 1.115wm on Dia.( 1.000pm) : 23.3% 
Die. on %( 50.0%) : 4.073wm O/&. on Dla.( 10.000wm) : 67.7% 
Dla. on %( 75.0%) : 13.966um % on D1a.C 1OO.OOOwm) : 100.0% 
Dla. on %( 95.0%) : 33.436um We on D1a.C 1000.000um~ : 100.0-A 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.5E3 
77.34 
67.52 
58.95 
51.47 
Ad. 9 A  . 
39.23 
34.25 
29.91 

- 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.13 100.00 
0.26 99.87 
0.46 99.61 
0.80 99.15 
1.22 98.35 
1.72 97.13 
2.28 95.41 
2.91 93.12 

Particle size / pm 

S l z e ( w m )  Freq(%)Und(%.) 

26.1 1 3.29 90.21 
22.80 3.35 86.92 
19.90 3.33 83.57 
17.38 3.30 80.23 
15.17 3.17 76.94 
13.25 3.02 73.76 
11.56 2.89 70.74 
10.10 2.77 67.85 
8.816 2.68 65.08 
7.697 2.62 62.40 
6.720 2.62 59.78 
5.887 2.61 57.16 
5.122 2.65 54.55 
4.472 2.75 51.89 
3.905 2.85 49.14 
3.409 2.92 46.30 
2.976 2.90 43.37 
2.599 2.81 40.48 
2.269 2.67 37.67 
1.981 2.54 35.01 
1.729 2.46 32.47 
1.510 2.29 30.01 
1.318 2.22 27.72 
1.151 2.14 25.50 
1.005 2.09 23.36 
0.877 2.07 21.27 
0.766 2.05 19.20 

F - 174 

S l z e t w m )  

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 
0.022 

Freq(%>Und(%) ._ __ 
2.02 17.15 
2.00 15.13 
2.01 13.13 
1.98 11.12 
2.00 9.15 
1.92 7.14 
1.66 5.22 
1.38 3.57 
1.03 2.19 
0.66 1.16 
0.31 0.51 
0.19 0.19 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/20/01 
File Name: C1048OO.DAT Sample Name: 801T001448 ID No: 01/08/16-800 
Dist. Form! STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 89.509 % Lamp: 80.153 t 
Circulation: 6 Agitation: 1 U.Sonic OFF (min) 
Material: C-104 Solids Source: S01T001014 
Lot No: S01T001448 Test No: 2 

No. SIZE(um) FREQ.% U.SIZE% No. SIZE(urn) FREQ.% U.SIZE% 
( 1) 0.141 0.10 0.10 ( 15) 5.252 
( 2) 0.191 

( 4) 0.291 
( 5) 0.413 
( 6) 0.579 
( 7) 0.612 

( 9) 1.117 
( 10) 1.509 
( 11) 1.980 
( 12) 2.542 
( 13) 3.217 
( 14) 4.082 

( 3) 0.228 

( 8) 0.809 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

6.802 
8.782 
11.188 
13.997 
17.222 
20.449 
21.140 
25.898 
33.480 
41.913 
50.245 
69.757 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 4.073 (pm) ' Mean: 9.303 (pmm) Mode: 21.301 (pm) 
Std. Dev.: 11.546 (pm) Span: 4.780 
Coef. Var: 124.10% Spec. Area: 46045 (cm2/cm3) 
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HNF-8862, Rev. 0 

for Windows(TM) Ver.l.201 Aug/20/'01 11:23 HORIBA LA-91 0 
Laser scattarlng pat-tlcle size distrlbutlon analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010816-801 12:05 Material : C-I 04 Solids 
Fllenarne : C104801 source . soi-rooi 01 4 
Sample : SOIT001448 Lot Numba I so1~00~448  

Conditlon 
T%dHe-Ne): 89.6% Dlst.Forrn: Std. Sarnpllnm times : I00  

Agltatlon : 3 clrcultn : 6  u.son1c : OFF<1200) 
(LAMP): aos% R.R.lnder: 1.16-0.001 ( ) 

Formet 
Dist.base : Volume Scalinp : Auto AXIS : LOOX - LlnearY 

Data 
Medlan : 4.3351~~7 SP.Arae : 44835crn*/~rn* S.D. : 11.335prn 
Mode : 24.234wm Mean : 9.554pm 
C.V. : 118.65% 

Span : (D 10.0-0 90.0) I D50 = 5.981 

DIa. on %( 5.0%) : 0.297wm % on Dia.( 0.100um) : 0.0% 
Dla. o n  %( 25.0%) : 1.146pm -A o n  Die.( 1 .OOOurn) : 22.8% 
Dla. on %( 50.0°/e) : 4.335wrn % o n  Dla.( 10.000~rn) : 65.9% 
Dia. on %'a( 75.0%) : 14.993prn % o n  Dta.( 1oo.ooopm) : 100.0% 
Dla. on %< 95.0%) : 33.159pm % on ole.( ' lOOO.OO0pm) : 100.0% 

~ . . . . - .. 

1019.5 
ago. I 
7-77 1 ..... 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.19 
0.39 
0.77 
1.24 
1 .82 
2.50 
3.32 

100.00 
100.00 
100.00 
100.00 
100.00 
-loo.oo 
100.00 
100.00 
100.00 
100.00 
100.00 
'100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
99.81 
99.43 
98.66 
97.42 
95.60 
93.10 

Particle sizcl pin 

Slza(hJm) Freq(%)Und(%) 

26.11 3.74 89.78 
22.80 3.69 86.04 
19.90 3.59 82.35 
17.38 3.47 78.76 
15.17 3.28 75.29 
13.25 3.06 72.01 
11.56 2.88 68.95 
10.10 2.73 66.07 
8.816 2.62 63.33 
7.697 2.54 60.72 
6.720 2.53 58.18 
5.867 2.51 55.65 
5.122 2.54 53.14 
4.472 2.63 50.60 
3.905 2.72 47.97 
3.409 2.80 45.25 
2.976 2.78 42.45 
2.599 2.70 39.67 
2.269 2.57 36.97 
I .981 2.46 34.40 
I .729 2.41 31.94 
1.510 2.25 29.53 
1.318 2.21 27.27 
1.151 2.14 25.07 
I .005 2.10 22.92 
0.877 2.08 20.82 
0.766 2.06 18.74 

F - 176 

Slzatclm) Fre4(%)Und(%) 
-.. 
0.669 2.02 16.68 
0.584 1.99 14.65 
0.510 1.98 12.66 
0.445 1.93 10.68 
0.389 1.94 8.75 

0.296 1.58 4.97 
0.339 1.84 6.81 

0.259 1.31 3.39 
0.226 0.98 2.08 
0.197 0.62 1.11 
0.172 0.30 0.48 
0.150 0.19 0.19 
0.131 0.00 0.00 
0.115 0.00 0.00 
0.100 0.00 0.00 
0.087 0.00 0.00 
0.076 0.00 0.00 
0.067 0.00 0.00 
0.058 0.00 0.00 
0.051 0.00 0.00 
0.044 0.00 0.00 
0.039 0.00 0.00 
0.034 0.00 0.00 
0.029 0.00 0.00 
0.026 0.00 0.00 
0.022 0.00 0.00 

-. . .. . . . . ..-I.I .. . . . . . 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 0 8 / 2 0 / 0 1  
File Name: C104801.DAT Sample Name: SOIT001448 ID NO: oi/oe/i6-801 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 89.592 % Lamp: 80 .470  % 
Circulation: 6 Agitation: 3 U.Sonic OFF (min) 
Material: C-104 Solids Source: SOLTO01014 
Lot No: SOlT001448 Test No: 2 

NO. SIZrS(um) FREQ.% U.SIZE% No. SIZE(um) FREO.% U.SIZE% 
( 1) 0.141 
( 2) 0.193 
( 3 )  0.231 
( 4) 0.297 
( 5) 0.425 
( 6 )  0.598 
( 7) 0.632 
( 8) 0.833 
( 9) 1.146 
( 10) 1.553 
( 11) 2.048 
( 12) 2.643 
( 13) 3.371 
( 14) 4.342 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 

lo. 00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

5.673 
7.421 
9.597 
12.142 
15.003 
18.253 
21.356 
21.983 
26.368 
33.213 
40.521 
47.833 
62.926 

5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
4.20 
0.80 
5.00 
5.00 
2.70 
1.30 
0.90 

Median : 4.335 (pm) Mean: 9.554 (pm) Mode: 24.398 (pm) 
Std. Dev.: 11.335 (pm) Span: 4.190 
Coef. Var: 118.65% Spec. Area: 44835 (cm2/cm3) 

55.00 
60.00 
65.00 
70.00 
75.00 
80.00 
84.20 
85.00 
90.00 
95.00 
97.70 
99.00 
99.90 
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HNF-8862, Rev. 0 

for Wlndows<TM) Ver.1.201 Aup/20/*01 11:31 HORIBA LA-91 0 
Laser scattering particle $Ire distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010816-802 12:32 Material : C-104 Solids 
Fllename: C104802 source : SOlT001014 
Sample : SOlT001449 Lot Numbe : SOlT001449 

Condition 
T%(He-Ne): 81.5% DIst.FOrm: Std. Samolina tlmes : loo 

Agitatlon : 3 Clnultn : 6  Usonlc; : OFF( 120) 
(LAMP): 70.9% R.R.lnd-x: 1.16-0.001 ( ) 

Format 
Dist.baae : Volume Scallng : Auto AXIS : LooX - LinearY 

Data 
: 56.602-m Medlan : 7.563-m SP.Area : 24198cm~/cm' S.D. 

Mode : 3.647-m Mean : 33.756pm 
C.V. : 167.68% 

Span : (D 10.0-D 90.0) ID50 = 14.698 

Dia. on %( 5.0%) : 0.505wm % on DIa.( 0.100clm) : 0.0% 
Dla. on %( 25.0%) : 2.772~1m % on Dla.( 1.000prn) : 9.3% 
Dla. on %( 50.0%) : 7.563~1m % on Dla.( 10.000clm) : 55.6% 
Dia. on %( 75.0%) : 36.256~1- % on Dla.( 100.000pm) : 88.6% 
Dla. an %( 95.0°/b) ? 165.725~1- -10 on Dia.(lOOO.OOO~m) : 100.0% 

-. .. . . . .. ... 

Particle size I pm 

229.1 1.20 
200.0 1.47 
174.6 1.71 
152.5 1.79 
133.1 1.73 
116.2 1.65 
101.5 1 .a4 
88.58 1 .a2 
77.34 1.69 
67.52 1.81 
58.95 1.83 
51.47 1 .eo 
44.94 1 .E6 
39.23 1.94 
34.25 1.96 
29.91 1.81 

Slre(vrn) Freq(%)Und(%) 

101 9.5 0.00 100.00 
890.1 0.00 100.00 
777.1 0.00 100.00 
678.5 0.00 100.00 
592.4 0.00 100.00 
517.2 0.00 100.00 
451.6 0.00 100.00 
394.2 0.14 100.00 
344.2 0.25 99.86 
300.5 0.46 99.61 
262.4 0.82 99.15 

98.33 
97.13 
95.66 
83.95 
92.16 
90.42 
88.78 
86.93 
85.12 
83.42 

. ._. ._ ___ - --. 

83.62 
79.79 
77.99 
76.13 
74.19 
72.23 

Slzetclm) 

26.1 1 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 
0.877 
0.766 

Freq(%)Und(%) - ...- . . . 
1.71 70.42 
1.91 68.71 
1.93 66.80 
2.13 64.87 
2.20 62.74 
2.30 60.54 
2.45 , 58.24 
2.61 55.79 
2.80 53.-l8 
2.97 50.38 
3.18 47.41 
3.31 44.23 
3.44 40.92 
3.56 37.48 
3.60 33.93 
3.58 30.33 
3.35 26.75 
3.00 23.40 
2.63 20.40 
2.27 17.78 
1.97 15.51 
1.63 13.54 
1.40 11.91 
1.19 10.51 
1.04 9.32 
0.92 8.28 
0.83 7.36 

Slze(wm) Freq(%)Und(%) 

0.669 0.76 6.53 
0.584 0.72 5.77 
0.510 0.70 5.05 
0.445 0.68 4.35 
0.389 0.71 3.67 
0.339 0.70 2.96 
0.296 0.64 2.26 
0.259 0.57 1.62 

0.46 1.05 0.226 
0.197 0.32 0.59 
0.172 0.16 0.28 
0.150 0.11 0.11 
0.131 0.00 0.00 
0.115 0.00 0.00 
0.100 0.00 0.00 
0.087 0.00 0.00 
0.076 0.00 0.00 
0.067 0.00 0.00 
0.058 0.00 0.00 
0.051 0.00 0.00 
0.044 0.00 0.00 
0.039 0.00 0.00 
0.034 0.00 0.00 
0.029 0.00 0.00 
0.026 0.00 0.00 
0.022 0.00 0.00 

__ ... _ _  
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HNF-8862, Rev. 0 

RORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/20/01 

Dist. Form: S T W A R D  R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 81.542 0 Lamp: 70.921 8 
Circulation: 6 Agitation: 3 U.Sonic OFF (mid 
Material: C-104 Solids Source: SOlTOOlOl4 
Lot No: SOlT001449 Test No: 3 

Pile Name: C104802.DAT Sample Name: S01T001449 ID NO: 01/08/16-a02 

No. SIZE(m) FREO.% U.SIZE% No. SIZE(um) FREQ.% U.SIZE% 
0.148 
0.223 
0.299 
0.505 
1.089 
1.672 
1.761 
2.224 
2.779 
3.370 
4.076 
4.948 
6.073 
7.570 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 

10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

( 15) 9.7'07 
( 16) 12.849 
( 17) 17.547 
( 1 8 )  25.298 
( 19) 36.338 
( 20) 52.342 
( 21) 72.023 
( 22) 76.666 
( 23) 112.434 
( 24) 166.083 
( 25) 213.792 
( 26) 256.237 
( 27) 358.646 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 7.563 ( p n )  Mean: 33.756 (pm) Mode: 3.648 (pm) 
Std .  Dev.: 56.602 ( p n )  Span: 17.120 
Coef. V a r :  167.68% Spec. Area: 24199 (cm2/cm3) 

F - 179 
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"E-8862, Rev. 0 

for Windows(TM) Ver.l.201 Aug120rOI 11 :31 HORIBA LA-91 0 
Laser scattering partlcle size dlstrlbutlon analyzer 

PARTICLE SIZE MEASUREMENT DATA 
I D #  : 010816-803 12:35 Materlel : C-104 S o l i d s  
Filename i C104803 souffie : S O ~ T O O I O I ~  
Sample . SOlT001449 Lot Numbe : SOIT001449 

Condition 
T%(Ue-Ne): 81 .2% Dlst.Form: std. SarnDling times : 100 

) (LAMP): 70.7% R.R.inder: 1.16-0.001 [ 

Agitation : 1 Clrcultn : 6  U.sonic : OFF( 120) 
Format 

Data 
Dlst-base : Volume Scallng : Auto Axis : LogX - LinearY 

MsdlSn : 6.643wm SP.Arwa : 25610cmYcm= S.D. : 50.808-m 
Mode : 3.648~- Mean : 27.697-m 
C.V. : 182.13% 

Span : (D 10.0-D 90.0) I D50 - 12.300 

Dla. on %( 5.0%) : 0.479-m */- on D1a.C 0.100-m) : 0.0% 
Dla. on O h (  25.0%) : 2.616-m % On D1a.C 1.000wm> : 9.9% 
Pia. on %( 50.0%) : 6.643-m Ye On Dla.( 1o.ooo~m) : 58.9% 
Dla. on %( 75.0%) : 27.369pm % on ma.( 100.000rm) : 92.1% 
Dla. on %( 95.0%) ' 139.944wm % on =la.( 1000.000pm) : 100.0% 

.. .. ~~ ~ 

Size(wm) Freq(%)Und(%) 

1019.5 0.00 100.00 
890.1 0.00 100.00 
777.1 0.00 100.00 
678.5 0.00 100.00 
592.4 0.00 100.00 
517.2 0.00 100.00 
451.6 0.00 100.00 
394.2 0.13 100.00 

.. 

344.2 0.23 
300.5 0.42 
262.4 0.76 
229.1 0.82 
200.0 0.93 
174.6 1.03 
152.5 1 .os 
133.1 1.15 
116.2 1.22 
101.5 1.45 
88.58 1.55 
77.34 I .59 
67.52 1.75 
58.95 1 .83 
51.47 1 .e7 
44.94 1.93 
39.23 2.00 
34.25 2.03 
29.91 1 .e9 

99.87 
99.64 
99.22 
98.46 
97.64 
96.71 
95.68 
94.60 
93.45 
92.23 
90.78 
89.23 
87.64 
85.90 
84.07 
82.20 
80.26 
78.28 
76.23 

. .. 
Particle size I prn 

26.1 1 1.77 
22.80 1 .as 
19.90 I .99 
17.38 2.21 
15.17 2.29 
13.25 2.40 
11.56 2.57 
10.10 2.75 
8.816 2.95 
7.697 3.15 
6.720 3.38 
5.867 3.52 
5.122 3.85 
4.472 3.78 
3.905 3.82 
3.409 3.78 
2.976 3.53 
2.599 3.16 
2.269 2.77 
I .sa1 2.39 
1.729 2.09 
1.510 1.73 
1.318 I .49 
1.151 1.28 
1.005 1.11 
0.877 0.99 
0.766 0.89 

F - 180 

74.35 
72.57 
70.60 
68.61 
66.40 
64.11 
61.70 
59.14 
56.39 
53.43 
50.28 
46.91 
43.39 
39.73 
35.95 
32.14 
28.36 
24.82 
21.66 
18.89 
16.50 
14.42 
12.69 
11.19 
9.92 
8.81 
7.82 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 
0.022 

0.82 
0.77 
0.75 
0.72 
0.75 
0.74 
0.67 
0.60 
0.48 
0.34 
0.17 
0.12 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

6.92 
6.1 1 
5.34 
4.59 
3.87 
3.12 
2.38 
1.71 
1.11 
0.63 
0.29 
0.12 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

. .. ~"1 . ,  . . . . . 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/20/01 
Pile Name: C104803.DAT Sample Name: SOlT001449 ID No: 01/08/16-803 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 81.223 % Lamp: 70.671 % 
Circulation: 6 Agitation: 1 U.Sonic OFF (min) 
Material: C-104 Solids Source: SOlT001014 
Lot NO: SOlT001449 Test No: 3 

No. SIZE(um) FREQ.% U.SIZE% No. SIZE(um) FREQ.% U.SIZE% 
( 1) 0.147 
( 2) 0.219 
( 3) 0.292 
( 4) 0.480 
( 5 )  1.014 
( 6 )  1.571 
( 7 )  1.655 
( 8 )  2.096 
( 9) 2.617 
( 10) 3.164 
( 11) 3.781 
( 12) 4.520 
13) 5.464 

( 14) 6.648 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

8.290 
10.590 
13.995 
19.146 
27.427 
38.579 
52.019 
55.287 
82.920 

140.247 
202.123 
252.926 
355.737 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 6.643 (pm) Mean: 27.897 (pm) Mode: 3.648 ( p m )  
Std. Dev.: 50.808 (pm) Span: 16.945 
Coef. Var: 182.13% Spec. Area: 25610 (cm2/cm3) 

F - 181 
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HNF-8862, Rev. 0 

for Wlndows(TM) Ver.1 .ZOJ Aug/20/’01 11 :31 HORlBA LA-91 0 
~aoer s c a t t e r l n g  13artIcIw slze dls%trlbution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
: 010816-804 12:40 Material : c-104 Solids 1- 

FllenamS i C104804 
Semple . S01T001449 Lot Nurnbe : soir001449 

Source : SOITOOIOI~ 

Cnndltlon 
T%fHe-Ne): 81.2% Dlst.Form: Std. Samdlna times : 100 

(LAMP): 69.0% R.R.lndelc: 1.16-0.008 < ) 

Agitatlon : 3 Clrcuitn :6 U.sonlc : ON( 120) 

Format 
Dist.baee : Volume Scaling : Auto AXIS : Log% - LlnearY 

Date 
Median : 4.810pm SP.Arsa : 39560cmvcm= S.D. : 25.583prn 
Mode : 3.190pm Mean : 13.462prn 
C.V. ; 190.04% 

Span : (D 10.0-D 90.0) / D50 = 7.728 

Dla. on %( 5.0%) : 0.331 pm -1’ On D 1 a . C  0.lOOprn) : 0.0% 
Dla. on -A( 25.0%) : I .344pm -1- on Dla.( 1 .OOOpm) : 20.4% 
Dla. on %( 50.0%) : 4.810prn % on Dla.( 10.000pm) : 63.9% 
Dla. on e/-( 75.0%) : 18.186pm % on Dla.( iOO.OOOpm) : 99.7% 
Dia. on %f 95.0%) : 50.092urn % on Dla.<1000.000um~ : 100.0% 

Slze<pm) Fraq(%)Und(%) 

io1 9.5 0.00 100.00 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0. i2 100.00 
0.00 99.88 
0.00 99.88 
0.00 99.88 
0.00 99.88 
0.00 99.88 
0.00 99.88 
0.00 99.88 
0.00 99.88 
0.00 99.88 
0.00 99.88 
0.00 99.88 
0.15 99.88 
0.30 99.72 
0.49 99.42 
0.76 98.93 
1.14 98.16 
1.59 97.02 
2.13 95.43 
2.47 93.29 
2.75 90.63 
2.94 88.08 
2.93 85.13 

Panicle size I pm 

Slre<prn) Freq(%)Und(%) 

26.1 1 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
I .729 
1.510 
1.318 
1.151 
1.005 
0.877 
0.766 

F 

2.73 
2.76 
2.59 
2.82 
2.52 
2.45 
2.44 
2.45 
2.49 
2.54 
2.64 
2.70 
2.77 
2.88 
2.95 
2.98 
2.88 
2.73 
2.54 
2.39 
2.32 
2.16 
2.14 
2.09 
2.06 
2.07 
2.04 
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82.20 
79.48 
76.72 
74.13 
71.51 
66.99 
66.54 
64.10 
61.65 
59.16 
56.62 
53.98 
51.29 
48.51 
45.63 
42.68 
39.71 
36.83 
34.10 
31.56 
29.17 
26.86 
24.69 
22.56 
20.46 
18.39 
16.31 

sire(pm) 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 
0.022 

Freq(%)una(%) 
,. . . . . . . . .... -. . 
1.98 14.27 
1.90 12.29 
1.81 10.39 
1.69 8.58 
1.62 6.89 
1.48 5.26 
1.22 3.78 
0.99 2.56 
0.74 1.57 
0.47 0.83 
0.22 0.37 
0.15 0.15 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

. .. .. ,.~., . ,..... . .. . .. . . . . . .- .. . . ,. . . . . . ... .. ... . 
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HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 0 8 / 2 0 / 0 1  
File Name: C104804.DAT Sample Name: SOlT001449 ID NO: 01/08/16-804 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 81.201 Ir Lamp: 68.964 % 
Circulation: 6 Agitation: 3 U.Sonic ** (min) 
Material: C-104 Solids Source: S01T001014 
Lot No: SOlT001449 Test No: 3 

No. SIZE(um) FREO.% U.SIZE% NO. SIZE(um) FREO.% U.SIZE% 
( 1) 0.144 
( 2) 0.204 
( 3) 0.250 
( 4) 0.332 
( 5) 0.496 
( 6) 0.703 
( 7) 0.742 
( 8) 0.976 
( 9) 1.346 
( 10) 1.816 
( 11) 2.378 
( 12) 3.019 
( 13) 3.798 
( 14) 4.821 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

Median : 4.810 (pi?) Mean: 13.462 (pm) 
Std. Dev.: 25.583 (Dm) SDan: 6.634 

6.196 
8.073 
10.638 
14.015 
18.224 
23.432 
28.698 
29.734 
37.737 
50.163 
64.049. 
78.970 

530.785 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Mode: 3.185 (pm) 
- 

Coef. Var: 190.05% Spec. Area: 39560 (cm2/cm3) 

F - 183 
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Sammllna tlrnas : 100 
Condltlon 

T%(He-Na>: 80.6% Dlst.Form: Std. 
(LAMP): 68.7X R.R.lnder: 1.16-0.001 ( > 

AgltatlOn : 1 Clrcultn : 6  U.sonlC : OFF( 120) 

Format 

Data 

D1St.Dase : Volume Scaling : Auto AXIS : L O O X  - LinearY 

Medlan : 4.051um SP.Araa : 39418cm*/cma S.D. : 12.460wm 
Mode : 3.176pm Mean : 9.934pm 
C.V. : 125.43% 

Span ; (D 10.0-D 90.0) I D50 = 6.957 

Dia. on %( 5.0%) : 0.337um 
Dla. on o/4( 25.0%) : 1.380um 
Dta. on %( 50.0%) : 4.051wm 
~ i a .  on *A( 75.0%) : 14.600wm 
Dla. on %( S5.Oo/) : 37.010wm 

. . . ._ ._ . _. . . 5.0 ., 

il 
% on Dla.( 0.100wm) : 0.0% 
Yo on Dla.( 1.00Ocrm) : 19.2% 
% on Dla.( 10.000wm~ : 67.9% 
% on Dla.( 100.000wm) : 100.0% 

on Die.( 1ooo.ooO~m) : 100.0% 
-. 

/' 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
zoo.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
2 9 . 9 3  

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.14 
0.32 
0.64 
I .22 
1.72 
2.24 
2.76 
3.20 

. ... 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
99.86 
99.54 
98.91 
97.69 
95.96 
93.72 
90.96 

Particle size I pm 

26.1 1 3.19 
22.80 3.10 
19.90 2.89 
17.38 2.82 
15.17 2.67 
13.25 2.55 
11.56 2.49 
10.10 2.46 
8.816 2.49 
7.697 2.54 
6.720 2.65 
5.867 2.76 
5.122 2.90 
4.472 3.10 
3.905 3.28 
3.409 3.42 
2.976 3.42 
2.599 3.31 
2.269 3.15 
1 .sa1 2.98 
1.729 2.86 
1.510 2.62 
1.318 2.49 
1.151 2.33 
1.005 2.20 
0.877 2.08 
0.766 1 .e5 
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87.76 
84.57 
81 -47 
78.58 
75.76 
73.08 
70.54 
68.05 
65.59 
63.10 
60.57 
57.91 
55.15 
52.25 
49.16 
45.88 
42.46 
39.04 
35.72 
32.58 
29.60 
26.74 
24.12 
21.63 
19.29 
17-09 
15.02 

0.669 1 .e1 
0.584 1 .e9 
0.510 I .59 
0.445 1.48 
0.389 1.45 
0.339 I .36 
0.298 1.14 
0.259 0.96 
0.226 0.73 
0.197 0.48 
0.172 0.23 
0.150 0.15 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 
0.022 0.00 

. .. . . . . . --. . .., 

13.07 
11.26 
9.57 
7.98 
6.50 
5.05 
3.70 
2.55 
1.59 
0.86 
0.39 
0.15 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

... . . 
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HORIBA LA-910 

File N a m e :  C104805.DAT Sample N a m e :  SOlT001449 ID NO: 01/08/16-805 
Dist. F o n :  STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 80.631 % Lamp: 6 8 . 6 7 8  b 
Circulation: 6 Agitation: 1 U.Sonic OFF bin) 
Material: C-104 Solids Source: S01T001014 
Lot NO: SOlT001449 Test N o :  3 

PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - c 08/20/01 

No. SIZE(um) FREO.% U.SIZE% NO. S I Z E ( m )  FREO.% U.SIZE% 
( 1) 0.144 

( 3) 0.250 
( 4) 0.338 
( 5) 0.528 
( 6). 0.765 

( 8) 1.049 
( 9) 1.383 
( 10) 1.763 

( 12) 2.705 
( 13) 3.298 
( 14) 4.059 

( 2 )  0.202 

( 7) 0.808 

( 11) 2.202 

0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30 .OO 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

0.10 0.10 ( 15) 
0.90 1.00 ( 161 
1.30 2.30 ( 17) 
2.70 5.00 ( 18) 
5.00 10.00 ( 191 
5.00 15.00 ( 201 

21) 
22) 
23) 
24) 
25) 
26) 
27) 

5.088 
6.538 
8.551 
11.248 
14.627 
18.618 
22.452 
23.244 
28.769 
37.093 
45.002 
52.551 
70.371 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 . 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Mode: 3.185 (p in)  Median : 4.051 (pm) Mean: 9.934 (prn) 
Std. Dev.: 12.460 (pm) Span: 5.531 
Coef. Var: 125.43% Spec. Area: 39418 (cm2/cm3) 

F - 185 
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T o r  Windows(TM) Ver.l.201 Aua/20/*01 1 I :34 HORIBA LA-910 
Laser sce&terlna perticla size dlstrlbution analyzer 

~ 

PARTICLE SIZE MEASUREMENT DATA 
: 010816-811 13:48 Material : C-104 Sollds . S01T001014 

ID# 

Sample . SOIT001449 Lot Numbe I SOIT001449 
Filename i C104811 source 

Condltlon 
T%(He-Ne): 81.2Y- D15t.FOrm: Std. SamDllnFI times : 100 

(LAMP): 69.2% R.R.lnder: 1 .16-0.001 ( > 
Agltatlon : 3 Circultn : 6  U.sonlo : OFF( 120) 

Format 

Data 

Dlst.base : Volume Scsllng : Auto Axis : LoaX - LlnearY 

Median : 4.766wm SP.Area : 35003cmz/om’ S.D. : 56.811um 
Mode : 3.179pm Mean : 21.555wm 
C.V. : 263.56% 

Span : (D 10.0-D 90.0) / D50 = 9.379 

Dla. on 7% 5.0%) : 0.354pm % On D1a.C 0.100&Jm) : 0.0% 
Dla. on %( 25.0%) : 1.718wrn % on Dle.( l.oo0wm) : 15.9% 
Dla. on %( 50.0%) : 4.766~- % on ora.( 10.000pm) : 64.3% 
Dla. o n  %( 75.0%) : 19.104wm % o n  Ole.( 100.000pm) : 96.7% 
Dla. on %( 95.0%) : 71.36Spm % on Dla.( 1000.000pm) : 100.0% 

S&-. . .____ - .~ 

S l z e ( w m >  Freq(%)Und(%) 

1019.5 0.00 100.00 
890.1 0.00 ’100.00 
777.1 0.00 100.00 
678.5 0.00 100.00 
592.4 0.14 100.00 
517.2 0.25 99.86 
451.6 0.44 99.62 
394.2 0.39 99.18 
344.2 0.30 98.79 
300.5 0.24 98.49 
262.4 0.20 98.25 
229.1 0.17 98.0s 
200.0 0.20 97.88 
174.6 0.21 97.66 
152.5 0.20 97.48 
133.1 0.24 97.28 
116.2 0.31 97.05 
101.5 0.51 96.74 
88.58 0.69 96.23 
77.34 0.90 95.53 
67.52 1.23 94.63 
58.95 1.57 93.40 
51.47 1.94 91.83 
44.94 2.19 89.88 
39.23 2.39 87.69 
34.25 2.52 85.30 
29.91 2.46 82.78 

. .- - -. - 

Particle sizc / pm 

26.1 I 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.906 
3.409 
2.976 
2.599 
2.269 
1 .sa1 
1.729 
1.510 
1.318 
1.151 
1.005 
0.877 
0.766 

F 

2.30 
2.35 
2.23 
2.29 
2.24 
2.22 
2.25 
2.31 
2.4.l 
2.53 
2.71 
2.87 
3.05 
3.28 
3.48 
3.62 
3.58 
3.41 
3.17 
2.91 
2.70 
2.38 
2.17 
1.96 
1.78 
1.64 
1.51 
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80.32 
78.02 
75.67 
73.45 
71.16 
68.91 
66.70 
64.48 
62.14 
59.73 
57.20 
54.49 
51.62 
48.57 

41.81 
38.19 
34.61 
31.20 
28.04 
25.13 
22.43 
20.05 
17.86 
15.92 
14.14 
12.50 

45.28 

0.669 1.39 
0.584 1.31 
0.510 1.26 
OA45 1.20 
0.369 1.21 
0.339 1.18 
0.296 1.03 
0.259 0.89 
0.226 0.69 
0.197 0.46 
0.172 0.23 
0.150 0.15 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 
0.022 0.00 

1 1 .oo 
9.60 
8.29 
7.04 
5.83 
4.62 
3.45 
2.42 
1.53 
0.84 
0.38 
0.?5 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

. . 
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HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom ~ C 08/20/01 
File Name: C104811.DAT Sample Name: S01T001449 ID NO: 01/08/16-811 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 81.173 Z Lamp: 69.238 k 
Circulation: 6 Agitation: 3 U.Sonic OFF (min) 
Material: C-104 S o l i d s  Source: SOIT001014 
Lot No: SOlT001449 Test No: 3 

No. SIZE(lun) FREO.% U.SIZE% NO. SIZE(run) FREQ.% U.SIZE% 
( 1) 0.144 
( 2) 0.204 
( 3) 0.254 
( 4 )  0.355 

5) 0.608 
6) 0.939 
7) 0.996 
8) 1.314 
9)  1.719 

10 I 2.159 
11) 2.640 
12) 3.193 
13) 3.864 
14) 4.777 

0.10 0.10 ( 15) 6.027 
0.90 1.00 ( 16) 7.820 
1.30 2.30 ( 17) 10.455 
2.70 5.00 ( 18) 14.181 
5.00 10.00 ( 19) 19.140 
5.00 15.00 
0 . 8 0  15. 80 
4 . 2 0  20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

20) 25.649 
21) 32.351 
22) 33.732 
23) 45.333 
24) 71.529 
25) 176.582 
26) 371.585 
27) 537.260 

5.00 55.00 
5.00 60 .OO 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 4.766 (pm) . Mean: 21.555 (pm) Mode: 3.185 (pm)  
Scd. Dev.: 56.811 (pm) Span: 10.966 
Coef. Var: 263.56% Spec. Area: 35003 (cm2/cm3) 
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for Windows(TM) Ver.l.201 Aua120r01 1 I :34 HORIBA LA-91 0 
Laser scattering particle sire distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
: 010816-812 13:51 Material : C-I 04 Solids ID# 

Filename: C104812 
sample . S O I T O O ~ ~ ~ Q  Lot Numbe : SOlT001449 

Source : s o i ~ o o i o i 4  

Conditian 
Dist.Form: Std. SamDiin!a time5 : 100 

) 
T%(He-Ne>: 81.4% 

(LAMP): 59.4OA R.R.lndex I .16-0.001 ( 

Agitation : 1 Circuitn : 6  U.sonic : OFF( 120) 

Formet 
0lst.base : Volume Scaling : Auto AXIS : LoaX - LlnearY 

Data 
Median : 4 .004~m SP.Area : 38272cm'/cm' S.D. : 11.829~m 
Mode I 3 .177~-  Mean : 9.407pm 
C.V. : 125.75% 

Span : ( 0  10.0-D 90.0) I D50 = 6.621 

Dia. on -A( 5.0%) : 0.340pm on Die.( 0.10Ovm) : 0.0% 
Dia. on %( 25.0°%0,) : 1.51O~m % on Die.( 1.000~m) : 17.7% 
Dia. on %( 50.0%) : 4.004pm % on Dia.< 1O.OOOpm) : 69.7% 
Dia. on "/e< 75.0%) : 13.237wrn V- on Dia.( 100.000~m) : 100.0% 
Dia. on %( 95.0°!4,) : 35.167~m % on Dia.( 1000.000vm) : 100.0% 

. . . . 

-- /- 

Size(pm) Freq(%)Und(%) 

1019.5 0.00 100.00 
890.1 0.00 100.00 
777.1 0.00 100.00 
e7e.5 0.00 100.00 
592.4 0.00 100.00 
517.2 0.00 100.00 
451.6 0.00 100.00 
394.2 0.00 100.00 
344.2 0.00 100.00 
300.5 0.00 100.00 
252.4 0.00 100.00 
229.1 0.00 100.00 
200.0 0.00 100.00 
174.6 0.00 100.00 
152.5 0.00 100.00 
133.1 0.00 100.00 
116.2 0.00 100.00 
101.5 0.00 100.00 
88.58 0.00 100.00 
77.34 0.12 100.00 
57.52 0.26 99.88 
58.95 0.53 99.62 
51.47 1.03 99.09 
44.94 1.48 98.06 
39.23 1.96 96.58 
34.25 2.47 94.62 
29.91 2.93 92.15 

__ ~ .... 

Particle size I pm 

Slze(pm) Freq(V&)Und(070) 

26.1 1 2.98 89.23 
22.80 2.95 86.24 
19.90 2.81 83.29 
17.38 2.79 80.48 
15.17 2.58 77.70 
13.25 2.60 75.01 
11.56 2.57 72.41 
10.10 2.58 69.84 
a.816 2.64 67.26 
7.697 2.73 64.62 

5.867 3.02 59.01 
5.122 3.20 65.99 
4.472 3.43 52.80 
3.905 3.64 49.37 
3.409 3.80 45.73 
2.976 3.78 41.93 
2.599 3.63 38.15 
2.269 3.40 34.52 
1 .sa1 3.16 31.12 
1 .729 2.95 27.96 
1.510 2.63 25.00 
1.318 2.43 22.37 
1.151 2.21 19.94 
1.005 2.02 17.73 
0.877 1.66 15.7'1 
0.766 1.72 13.84 

I ._ . 

6.720 2.88 61.89 

F - iaa 

S l Z e < p m )  

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.295 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 
0.022 

Freq(%)Und(%) - .. 
1.59 12.12 
1.48 10.54 
1.41 9.05 
1.34 7.64 
1.34 6.30 
1.28 4.97 
4.11 3.68 
0.95 2.57 
0.74 1.62 
0.49 0.89 
0.24 0.40 
0.16 0.16 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

-__.I_. ... .. . . . .-. ... .. ...... ^. .- ,. . . .. . . . . .. 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - c 00/20/01 
File Name: C104812.DAT Sample Name: SOlTG01449 ID No: 01/08/16-812 
Diet, Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 81.350 % Lamp: 69.391 S 
Circulation: 6 Agitation: 1 U.Sonic OFF lmin) 
Material: C-104 Solids Source: SOIT001014 
Lot No: S01T001449 Test No: 3 

No. SIZE(um) FREQ.% U.SIZE% No. SIZE(um) FREQ.% U.SIZE% 
( 1) 0.143 

( 3) 0.249 
( 4 )  0.341 
( 5) 0.557 
( 6 )  0.835 
( 7) 0.883 
( 8 )  1.155 
( 9) 1.510 
( 10) 1.892 
( 11) 2.312 
( 12) 2.783 
( 13) 3.326 
( 14) 4.010 

( 2) 0.201 
0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2:30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

Median : 4.004 (pm) Mean: 9.407 (pmm) 
Std.  Dev.:' 11.829 (pm) Span: 5.477 

4.921 
6.160 
7.859 

10.187 
13.237 
16.994 
20.794 
21.578 
27.114 
35.219 
43.542 
50.918 
68.980 

5 . 0 0  55.00 
5.00 60 .OO 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Mode: 3.185 (pm) 

Coef. Var: 125.75% Spec. Area: 38272 (cm2/cm3) 

F - 189 
~. .. . . ~ . .. . . . .. 



"F-8862, Rev. 0 

for Windows(TM) Ver.l.201 Aug/20r01 11 :41 HORIBA LA-91 0 
~aser  scattering panicle sire distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
: 010816-815 14:21 Materlal : C-104 Solids 

IC## 50"- . SO~T001014 Filename i C104815 
Sample . SO17001451 Lot Numbe 1 S01T001451 

Condition SamDilnCl times : 100 
) 

Dist.Fom: Std. T%(He-Ne): 83.7% 

Agltatlon : 3 Circuitn 

(LAMP): 75.0% R.R.Inder: 1.16-0.001 ( 

:6 U.sonic : OFF(1200) 

Format 
Diat.base : Volume Scaling : Auto AXIS : LOQX - LinearY 

Data 
: 60.688pm Median : 7.260wrn SP.Area : 223670mP/cm= S.D. 

Mode : 3.646pm Mean : 33.713pm 
C.V. : 180.01% 

Span : (D 10.0-D 90.0) ID50 = 14.138 

Dia. On %( 5.09&) : 0.610pm % o n  Dia.( 0.100pm) : 0.0% 
Dia. o n  %( 25.O0/,) : 2.935wm Ye on Dla.( I ,000prn) : 7.5% 
Dla. on %( 50.0%) : 7.260"- */e on Dla.( 10.000pm) : 56.6% 
Dia. on %( 75.0%) : 33.045pm % on D1a.c 100.000pm) : 89.6% 
Dia. on %( 95.0%) : 180.469pm 7- on Dla.(100o.OOOpm) : 100.0% 

Paicle size I urn 

Sire(wm) Freq(%)UndC%) 

1019.5 0.00 100.00 
890.1 0.00 100.00 
777.1 0.00 100.00 
678.5 0.00 100.00 
592.4 0.00 100.00 
5-7.2 0.00 100.00 
451.6 0.12 100.00 
394.2 0.21 99.88 
344.2 0.38 99.67 
300.5 0.68 99.30 
262.4 1.22 98.62 
229.1 1.35 97.40 
200.0 1.39 96.05 
174.6 1.38 94.66 
152.5 1.19 93.29 
133.1 1.14 92.10 
116.2 1.16 90.95 

88.58 1.56 88.32 
77.34 1.60 86.75 
67.52 1.79 85.15 
58.95 1.89 83.36 

44.94 1.98 79.55 
39.23 2.03 77.57 
34.25 2.03 75.54 
29.91 1.85 73.51 

-- 

101 -5 1.47 89.79 

51 .47 1.92 81.47 

Sire(pm) Freq(%)und(%) - ..-_- 
26.1 I 1.71 71.66 
22.80 1.91 69.95 
19.90 1.91 68.04 
17.38 2.13 66.12 
15.17 2.21 64.00 
13.25 2.32 61.79 
11.56 2.49 59.47 
30.10 2.69 56.98 
8.816 2.92 54.28 
7.697 3.15 51.36 
6.720 3.42 48.20 
5.867 3.62 44.78 
5.122 3.79 41.16 
4.472 3.96 37.37 
3.905 4.02 33.41 
3.409 4.00 29.39 
2.976 3.71 25.39 
2.599 3.27 21.67 
2.269 2.80 18.40 
I .SEI 2.34 15.60 
1.729 1.95 13.27 
1.510 1.53 11.32 
1.318 1.25 9.79 
1.151 1.01 8.53 
1.005 0.83 7.53 
0.877 0.71 6.70 
0.766 0.62 5.99 

F - 190 

Slre(pm) Freq(%)Und(%) 

0.669 0.56 5.37 
0.52 4.82 0.584 

0.510 0.52 4.30 
0.445 0.52 3.78 
0.389 0.56 3.26 

0.59 2.70 0.339 
0.296 0.56 2.12 
0.259 0.52 1.56 
0.226 0.44 1.04 
0.197 0.32 0.60 
0.172 0.17 0.28 

0.11 0.11 0.150 
0.131 0.00 0.00 

0.00 0.00 0.115 
0.100 0.00 0.00 
0.087 0.00 0.00 
0.076 0.00 0.00 
0.067 0.00 0.00 

0.00 0.00 0.058 
0.051 0.00 0.00 
0.044 0.00 0.00 
0.039 0.00 0.00 
0.034 0.00 0.00 

0.00 0.00 0.029 
0.026 0.00 0.00 

0.00 0.00 0.022 

_ . ~  

.. . ... __I-. ...... . ,. . . ..," -*-.. . _._- 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - c oaJ20/01 
File Name: C104815.DAT Sample Name: S01T001451 ID No: 01/08/16-815 
Dist. Fon: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 83.657 % Lamp: 75.023 0. 
Circulation: 6 Agitation: 3 U.Sonic OFF (min) 
Material: C-104 Solids Source: SOlT001014 
Lot No: S01T001451 Test No: 4 

NO. SIZE(I&ILl) FREQ.% U.SIZE% NO. SIZE(I&ILl) FREO.% U.SIZE% 
( 1) 0.148 
( 2) 0.223 
( 3 )  0.310 
( 4) 0.611 
( 5) 1.345 
( 6 ) .  1.916 
( 7) 2.001 
( 8 )  2.430 
( 9) 2.937 

( 11) 4.132 
( 12) 4.923 
( 13) 5.922 
( 14) 7.277 

( 10) 3.484 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 

10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

9.158 
11.950 
16.211 
22.895 
33.103 
46.484 
62.974 
66.799 

104.139 
180.782 
237.220 
283.713 
402.216 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 7.260 (pm) Mean: 33.713 ( p n )  Mode: 3.648 (pm) 
Std. Dev.: 60.688 (pm) Span: 20.305 
C o e f .  V a r :  180.01% Spec. Area: 22387 (cm2/cm3) 

F - 191 



HNF-8862, Rev. 0 

for WlndowS(TM) Ver.1.20j Aug/20/'01 11:41 HORIBA LA-91 0 
Laser scattering parricle slre distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010816-816 14:25 Meterlal : C-104 Sollds 
Filename: C104816 soune : ~ o i r o o i o i 4  
sample : solrooi451 Lot Numb- : soiro01451 

Condltlon 
T%(HQ-Ne): 83.4% Dlst.Form: Std. Samdlna times : I00 

Agltatlon : 1 CIrc"1tn : 6  U.oonlc : OFF(1200) 

(LAMP): 74.8% R.R.lnae2: 1.16-0.001 ( ) 

Format 
Dlst.base : Volume Scsllng : Auto AXIS : LogX - LlnearY 

Data 
Medlan : 7.184-m SP.Area : 22937cmVcm' S.D. ; 86.732-m 
Mode 2 3.647pm Mean : 41.78owm 
C.V. : 207.59% 

Span : (D 10.0-0 90.0) I D50 = 16.869 

Dla. on %( 5.0%) : 0.581 w m  % on Dla.( 0.100um) : 0.0% 
Dla. on %( 25.0%) 1 2.865wm % on Dla.( 1.00O~m) : 8.0% 
Dla. On %( 50.0%) : 7.184pm % On Dla.( lo.000~m) : 57.1% 
Dla. on %( 75.0%) : 31.659pm -/e o n  Ole.( 100.000wm) : 88.6% 
Dla. on %( 95.0%) : 258.666wm % on DIa.( 1000.000~m) : 100.0% 

.-....j_ 100 1 s.o.j . . .. . ~ . . -. . 
.*.' 

/C 

,/' 

Slze(Vm) Freq(%)Und(%) 

1019.5 0.00 100.00 
890.1 0.00 100.00 
777.1 0.00 100.00 
678.5 0.00 100.00 
592.4 0.22 100.00 
51 7.2 0.40 99.78 
451.6 0.71 99.38 
394.2 1.29 98.67 
344.2 1.19 97.38 
300.5 1.09 96.19 
262.4 0.99 95.10 
229.1 0.93 
200.0 0.93 

--- -. . - 

174.6 0.91 
152.5 0.82 

116.2 0.91 
101.5 1.15 
88.58 1.28 
77.34 1.37 
67.52 1 .56 
58.95 1.69 
51.47 1.77 
44.94 1.86 
39.23 1 .94 
34.25 1.97 
29.91 1 .e5 

133.1 0.84 

94.1 1 
93.18 
92.25 
91.34 
90.52 
89.68 
88.77 
87.61 
86.34 
84.96 
83.40 
81.71 
79.94 
78.08 
76.15 
74.17, 

Particle sue / pm 

. . .. .. 
26.1 1 I .75 
22.80 1.95 
19.90 1.96 
17.38 2.18 
15.17 2.26 
13.25 2.38 
11.56 2.54 
10.10. 2.74 
8.816 ' 2.95 
7.697 3.16 
6.720 3.47 
5.867 3.58 
5.122 3.73 
4.472 3.88 
3.905 3.93 
3.409 3.89 
2.976 3.62 
2.599 3.21 
2.2S9 2.77 
1 .sa1 2.34 
1.729 1 .sa 
1.510 I .60 
1.318 1.34 
1.151 1.10 
1.005 0.92 
0.877 0.79 
0.766 0.70 

F - 192 

72.32 
70.57 
68.63 
66.66 

62.22 

57.30 
54.56 
51.61 
48.44 
45.03 
41.45 
37.72 
33.84 
29.91 
26.02 
22.40 
19.19 
16.42 
14.08 
12.09 
10.49 
9.16 

7.13 
6.34 

64.48 

59.84 

8.06 

. .  -- -- 
0.689 0.63 
0.584 0.58 
0.510 0.57 
0.445 0.56 
0.389 0.59 
0.339 0.61 
0.296 0.57 
0.259 0.52 
0.226 0.44 
0.197 0.31 
0.172 0.16 
0.150 0.1 1 
0.131 0.00 
0.1 15 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 
0.022 0.00 

5.64 
5.02 
4.44 
3.87 
3.31 
2.72 
2.12 
I .55 
1.03 
0.59 
0.28 
0.1 1 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



“F-8862,  Rev. 0 

EORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA T ~ L E  Custom - c oe/2o/oi 
File Name: C104816.DAT Sample Name: SOlT001451 ID NO: 01/08/16-816 
Dist. Fom: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 8 3 . 3 8 3  % Lamp: 7 4 . 1 8 2  i 
Circulation: 6 Agitation: 1 U.Sonic OFF (mi=) 
Material: C-104 Solids Source: S01T001014 
Lot No: SOLTO01451 Test No: 4 

( 1) 0.148 
( 2)  0,224 
( 3 )  0.309 
( 4 )  0 . 5 8 1  
( 5) 1.257 

( 7) 1 .914 
( 8 )  2.352 
( 9 )  2.870 
( 10) 3.420 
( 11) 4.075 
( 12)  4.870 
( 13)  5 . 8 6 1  
( 14)  7 .201  

( 6 )  1.828 

0 . 1 0  
0.90 
1.30 
2.70 
5.00 
5 .00  
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1 .00  
2.30 
5.00 

1 0 . 0 0  
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

9.022 
11.677 
15.693 
21.945 
31 .731 
45.163 
63.330 
67.779 

122.711 
258 .882 
356.553 
420 .847 
558.276 

No. SIZE(um) FREO.% U.SIZE% FREQ.% U.SIZE% 
5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4 .20  84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 7.184 (pm) Mean: 41.780 (pm) Mode: 3.648 (pm)  
Std. Dev.: 86.732 (pm) Span: 31.598 
C o e f .  Var: 207.59% Spec. Area: 22937 (cmz/cm3) 

F - 193 



"F-8862. Rev. 0 

for Wlndows(TM) Ver.l.201 Aug/20/'01 I 1  :42 HORIBA LA-91 0 
~ a a e r  scatterina ~ a r t l ~ l e  sirs dlatribution analyzer - .  ~ -~ 

PARTICLE SIZE MEASUREMENT DATA 
I D #  : 010816-817 14:50 Materiel : C-I  04 Solids 
Flleneme: C104817 source : SO1T001014 
Sample : SOIT001451 Lot Numbe : S01T001451 

Condition 
T%<He-Ne): 84.2% Wiat.Form: Std. Samoiina times : 100 

(LAMP): 72.7% R.R.inder: 1.16-0.OOi ( > 
' Agitetlon : 3 Clrcultn : 6  U.sonic : ON( 1200) 

Format 
Dist-base 

Median 
Mode 
C.V. 

Data 
: votume ScailnQ : Auto Axls : LogX - LlnearV 

: 4.842um SP.Area : 44047cmYom= S.D. : 11.710~lm 
: 24.279vm Mean : 10.053wm 
: 1 16.49% 

Span : (D 10.0-D 90.0) / 050 = 5.586 

Dla. on %( 5.0%) : 0.301um % on Die.( 0.100pm) : 0.0% 
Dla. On -A( 25.0%) : 1.1411.1m % on ala.( 1.000IAm) : 23.0°h 
Dla. On %( 50.0%) : 4.842wm % o n  Dla.( 10.OOO~m) : 64.1% 
Dia. o n  %( 75.0%) : 15.854vm % on ala.( 100.000~m~ : 100.0% 
Dia. o n  %( 95.0%) : 34.381wm % on Die.( 1000.000pm) : 100.0% 

5 9 ,  
. .. 

Particle size I prn 

. - 
1019.5 
890.1 
777.1 . . . ~ .  
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 

39.23 
34.25 
29.91 

44.94 

. _- 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.20 
0.44 
0.93 
1.44 
2.05 
2.75 
3.52 

- -  
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
1 00.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
99.80 
99.36 
98.44 
97.00 
94.94 
92. I 9  

. __ 
26.1 1 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.903 
1.729 
1.510 
? 31.3 
1.151 
1 .a05 
0.877 
0.706 

F -  

3.82 
3.79 
3.67 
3.55 
3.36 
3.16 
2.99 
2.84 
2.72 
2.62 
2.59 
2.53 
2.51 
2.55 
2.57 
2.58 
2.51 
2.41 
2.28 
2.19 
2.17 
2.06 
2.07 
2.07 
2.09 
2.1 1 
2.12 

194 

88.68 
84.86 
81.07 
77.40 
73.85 
70.49 
67.33 
64.34 
61.51 
58.78 
56.16 
53.57 
51.04 
48.53 
45.98 
43.40 
40.82 
38.31 
35.90 
33.62 
31.43 
29.26 
27.20 
25.13 
23.06 
20.98 
18.86 

.I.-.-. .... .._ . . 

0.669 2.1 I 
0.584 2.07 
0.510 2.04 
0.445 1.97 
0.389 I .95 
0.339 1 .e2 
0.296 1.53 
0.259 I .26 
0.226 0.93 
0.197 0.59 
0.172 0.28 
0.150 0.18 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.070 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 
0.022 0.00 

16.74 
14.63 
12.56 
10.52 
8.55 
6.60 
4.77 
3.24 
1 .sa 
I .05 
0.46 
0.18 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev. 0 

BORIBA LA-910 
PARTICLB SIZE DISTRIBUTION DATA TABLE custom - c 08/20/01 
Pile Name: C104817.DAT Sample Name: S01T001451 ID No: 01/08/16-811 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 84.194 ‘8 Lamp: 72.660 % 
Circulation: 6 Agitation: 3 U.Sonic **  ( m i d  
Material: C-104 Solids Source: S01T001014 
Lot No: S01T001451 Test No: 4 

( 1) 0.142 
( 2) 0.195 
( 3) 0.234 
( 4) 0.302 
( 5) 0.430 
( 6 )  0.599 
( 7) 0.631 
( 8) 0.826 
( 9) 1.142 
( 10) 1.584 
( 11) 2.155 
( 12) 2.852 
( 13) 3.716 
( 14) 4.853 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

( 15) 6.338 
( 16) 8.197 
( 17) 10.419 
( 18) 12.985 
( 19) 15.886 
( 20) 19.169 
( 22) 22.295 
( 22) 22.921 
( 23) 27.541 
( 24) 34.390 
( 25) 42.021 
( 26) 48.914 
( 27) 63.209 

No. SIZE(Um) FREQ.% U.SIZE% No. SIZE(Um) FREQ.% U.SIZE% 
5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 4.842 (pm) Mean: 10.053 (find Mode: 24.398 (pm) 
Std. Dev.: 11.710 (hm) Span: 3.826 
Coef. V a r :  116.49% Spec. Area: 44047 (cm2/cm3) 

. .. . . . .- .. . .. . . . . 



HNF-8862, Rev. 0 

for Wlndows(TM) Ver.l.20j Aug/20/.01 11:42 HORIBA LA-91 0 
~ n x e r  scatterlna nartlcle size dlstrlbutlon analyzer - .  ~ 

PARTICLE SIZE MEASUREMENT DATA 
: 010816-818 14:54 Materlal : C-104 5011Us 

Source : S01T001014 
I DP 
Filename C104818 
Sample . S01T001451 Lot Numb- I SOIT001451 

Condition 
TSdHe-Ne): 83.9%~ Dlst.Form: Std. SamDllnn tlmes : 100 

Aaitatlon : 1 Clrcultn : 6  U.sonlc : OFFCI 200) 

(LAMP): 72.5% R.R.lnder: 1.16-0.001 ( > 

Format 

Data 

Dlst.ba.ss : Volume Scallng : Auto Axle : LogX - LlnearY 

Medlan : 4.085pm SP.Area : 42125em*/cm' S.D. : 12.922wm 
Mods : 24.363pm Mean : 10.775um 
C.V. : 119.93% 

Span : (D 10.0-D 90.0) / D50 I 6.003 

Dla. on %( 5.0%) : 0.308um % on Dla.( O.lOOum) : 0.0% 
Dla. on %( 25.0%) : 1.257urn on D1a.C 1.OOOum) : 21.4VC 
Dla. on -A( 5O.OOA.) : 4.885pm % o n  Dla.( 1O.OOOprn) : 63.6% 
Dla. on %.( 75.0%) : 16.682pm on Dla.( 1OO.OOOwm> : 100.0% 
Dia. on %( 95.0%) : 38.059~1m on Dia . (1000 .000wm)  : 100.0% 

5.0. ._ . __. . . ___. .. .. ._ . . - 

w 

ae 

.o 
Panicle size I em Panicle size I em 

1019.5 
890. I 
777.1 
676.5 
592.4 
517.2 
451 .E 
394.2 
344.2 
300.5 
262.4 
229. I 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29 .9 I 

26.1 I 
22.80 
19.90 
17.38 
15.17 
13.25 
1 I .56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 

3.409 

2.599 
2.269 
1 .ea1 
1.729 
1.510 
1.318 
1.151 
I .005 
0.877 
0.766 

3.905 

2.976 

F 

3.60 
3.59 
3.41 
3.34 
3.15 
2.96 
2.81 
2.69 
2.60 
2.54 
2.53 
2.51 
2.52 
2.60 
2.67 
2.71 
2.68 
2.60 
2.47 
2.37 
2.32 
2.18 
2.15 
2.09 
2.06 
2.03 
1 .99 

196 

86.60 
83.01 
79.42 
76.00 
72.67 
69.52 
66.56 
63.75 
61.05 
58.45 
55.92 
53.39 
50.88 
48.36 
45.76 
43.10 
40.38 
37.70 
35.1 1 
32.63 
30.27 
27.94 
25.76 
23.61 
21.51 

I 7.43 
19.46 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.731 
0.1'15 
0. 1 00 
0.087 
0.076 
0.067 
0.059 
0.051 
0.044 
0.039 
0.034 
0.029 
0,026 
0.022 

1.94 
1 .e9 
I .e5 
1.79 
1 .7% 
1.68 
3.43 
1.15 
0.89 
0.57 
0.27 
0.17 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

7 5.44 
13.50 
11.61 
9.76 
7.98 
6.20 
4.52 
3.09 
I .91 
1 .02 
0.45 
n 17 _ _  . . 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
moo 
0.00 
0.00 

. . .... . . . . 



"F-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/20/0l 
File Name: C104818.DAT Sample Name: S01T001451 ID No: 01/08/16-818 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 83.896 % Lamp: 72.480 % 
Circulation: 6 Agitation: 1 U.Sonic OFF (mid 
Material: C-104 Solids Source: SOlT001014 
Lot No: S01T001451 Test No: 4 

NO. SIZE(UlU) FREQ.% U.SIZE% No. SIZE(um) FREO.% U.SIZE% 
0.142 
0.196 
0.237 
0.308 
0.453 
0.650 
0.686 
0.911 
1.259 
1.704 
2.256 
2.923 
3.763 
4.895 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 

10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

6.411 
8.362 
10.751 
13.540 
16.713 
20.373 
23.897 
24.635 
29.785 
38.118 
46.496 
54.613 
72.157 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 4.885 (pm) Mean: 10.775 Mode: 24.398 (pm) 
S t d .  Dev.: 12.922 (pm) Span: 4.376 
Coef. Var: 119.93% Spec. Area: 42125 (cm2/cm3) 

F - 197 
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“P-8862, Rev. 0 

for Windows(TM) Ver.l.201 Aug120r01 11:43 HORIBA LA-91 0 
Laser scatterinn particle s i r e  dlstributlon analyzer 

PARTICLE SIZE MEASUREMENT DATA 
: oioai6-824 i5:59 Material : C-104 Solids 

source : S01T001014 
I D #  
Fllename : C104824 
Sample : SOlT001451 Lot Numbe : S01T001451 

Condltlon 
T%(He-Nek 85.0% Dlst.Form: Std. Sammllna times : 100 

(LAMP): 72.946 R.R.lnd-2: 1.16-0.001 < 1 
Agltetton : 3 Ctrcuitn : 6  U.sonlo : OFF(1200) 

Format 
DlSt.baSe : Volume Scallna : Auto Axis : Loax - LinearY 

Data 
Median : 4.648pm SP.Area 
Mode : 24.316wm Mean 
C.V. : 117.49=% 

Spgn : ( 0  10.0-D 90.0) / D50 * 5. 

Dla. on %( 5.0%) : 0.300~lm 
Dla. on %( 25.0V0) : 1.322pm 
Dia. on %( 50.00/) : 4.646~- 
Dia. on %( 75.0%) : 15.277~- 
Dla. on %( 95.0%) : 34.292wm 

42673arnVcm” S.D. : 11.617pm 
9.888wm 

83 

% on Dla.( 0.lOOpm) : 0.0% 
7- on D1a.C l.OOO~m> : 20.9% 
% on Dta.( 1O.OOOwm) : 65.5% 
-/e on Dla.( 100.000wm) : 100.0% 
e/- on Dla.( 1OoO.oOOclm> : 100.0% 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229. I 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0-00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.20 100.00 
0.44 99.80 
0.92 99.37 
1.43 98.44 
2.03 97.01 
2.69 94.98 
3.42 92.29 

26.11 
22.60 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1 .sa1 
1.729 
1.510 
1.318 
1 .I51 
1.005 
0.877 
0.766 

F 

3.64 
3.60 
3.45 
3.36 
3.19 
3.02 
2.90 
2.80 
2.74 
2.70 
2.73 
2.74 
2.79 
2.89 
2.97 
3.03 
2.96 
2.82 
2.64 
2.46 
2.35 
2.14 
2.05 
I .95 
1.88 
1.84 
1 .S I  

- 198 

88.87 
85.23 
81.63 
78.19 
74.83 
71.64 
68.62 
65.72 
62.92 
60.18 
57.48 
54.75 
52.00 
49.22 
46.33 
43.35 
40.33 
37.37 
34.55 
31.91 
29.45 
27.10 
24.96 
22.90 
20.95 
19.07 
17.23 

. .  . .... ~ I ... . . 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.1 15 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 
0.022 

1.78 
1 .76 
1.77 
I .75 
I .79 
1.73 
I .51 
I .27 
0.96 
0.62 
0.30 
0.19 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

____ _. . 

15.41 
13.63 
11.87 
10.10 
8.35 
6.57 
4.84 
3.33 
2.07 
1 . I  1 
0.49 
0.19 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

. .. 
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HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/20/01 
Pile Name: C104824.DAT Sample Name: SOlT001451 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 84.954 b Lamp: 72.902 % 
Circulation: 6 Agitation: 3 U.Sonic OFF (minl 
Material: C-104 Solids Source: S01T001014 
Lot No: SOlT001451 Test No: 4 

ID NO: 01/08/16-824 

No. S I Z E ( m )  FREO.% U.SIZE% NO. SIZE(lun) FR&Q.% U.SIZE% 
0.10 0.10 ( 15) 5.946 5.00 55.00 ( 1) 0.141 

( 2) 0.193 
( 3) 0.232 
( 4) 0.300 
( 5 )  0.442 
( 6) 0.649 
( 7) 0.689 
( 8 )  0.940 
( 9) 1.322 
( 10) 1.786 
( 11) 2.322 
( 12) 2.934 
( 13) 3.683 
( 14) 4.655 

0.90 1.00 ( 16) 
1.30 2.30 ( 17) 
2.70 5.00 ( 18) 
5.00 10.00 ( 19) 
5.00 15.00 ( 20) 
0.80 15.80 21) 
4.20 20.00 22) 
5.00 25.00 23) 
5.00 30.00 24) 
5.00 35.00 25) 
5.00 40.00 26) 
5.00 45.00 ( 27) 
5.00 50.00 

7.631 
9.766 

12.333 
15.284 
18.707 
21.969 
22.613 
27.365 
34.294 
41.977 
48.869 
63.150 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 4.646 (pm) Mean: 9.888 (pm) 
Std. Dev.: 11.617 (pm)  Span: 4.093 
Coef. Var: 117.49% Spec. Area: 42573 (cm2/cm3) 

Mode: 24.398 (pm) 

F - 199 
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"F-8862, Rev. 0 

for Windows(TM) Var.1.2Oj Augl20/'01 1 I :44 HORIBA LA-910 
Laser scattering particle size diStriDution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# 
Filename : C104825 
Sample : S01T001451 Lot Numbe : SOlT001451 

: 010816-825 16:03 Material : C-104 Soiids 
source : SOITOOIOI~ 

Condition 
T%(He-Ne): 85.2% Dist.Forrn: Std. Sarnoiina times : 100 

(LAMP): 73.3% R.R.1nder: 1.16-0.001 ( ) 

Agitation : 1 Clrcuitn :6 u.sonic : OFF(1200) 

Format 

Data 

Dist.base : Volume Scaling : Auto Axis : LogX - LinearY 

Median : 4.649pm SP.Area : 42917cmP/cm' S.D. : 11.384um 
Mode : 24.269vm Mean : 9.756~-  
C.V. : 116.69% 

Span : (0 10.0-0 90.0) I D50 = 5.658 

Dia. on %( 5.0%) : 0.302wm % on Die.( O.lOOum> : 0.0% 
Die. on %a< 25.0%) : 1.263pm on Die.( 1 .OOOprn) : 21.4% 
Dia. On -%< 50.0%) : 4.649wm % on Dta.( 10.000wm) : 65.4% 
Dia. on %( 75.0%) : 15.205wm % On Dia.( 100.000um) : 100.0% 
Dia. on %( 95.00A) : 33.538wm YO on ole.( 1000.000um) : 100.OoA 

. . .... . ._ 100 

/- 

Sire<um) Freq(%)Und(%) 

101 9.5 0.00 100.00 
890.1 0.00 100.00 
777.1 0.00 100.00 
678.5 0-00 100.00 
592.4 0.00 100.00 
517.2 0.00 100.00 
451.6 0.00 100.00 
394.2 0.00 100.00 
344.2 0.00 100.00 
300.5 0.00 100.00 
262.4 0.00 100.00 
229.1 0.00 100.00 
200.0 0.00 100.00 
174.6 0.00 100.00 
152.5 0.00 100.00 
133.1 0.00 100.00 
116.2 0.00 100.00 
101.5 0.00 100.00 
88.58 0.00 100.00 
77.34 0.00 100.00 
67.52 0.17 100.00 
58.95 0.38 99.63 
51.47 0.82 99.45 
44.94 1.31 98.63 
39.23 1.91 97.32 
34.25 2.60 95.41 
29.91 3.40 92.80 

___ . - - 

Panicle size / pm 

Size(um) Freq(oA)und(oA) 

26.1 1 3.72 89.40 
22.80 3.69 85.68 
19.90 3.58 81.99 
17.38 3.47 78.42 
15.17 3.30 74.94 
13.25 3.12 71.64 
1 I .56 2.97 68.52 
10.10 2.64 65.55 
8.816 2.75 62.71 
7.697 2.69 59.95 
6.720 2.88 57.27 
5.867 2.66 54.58 
5.122 2.89 51.92 
4.472 2.77 49.23 
3.905 2.84 46.47 
3.409 2.88 43.63 
2.976 2.83 40.75 
2.599 2.72 37.92 
2.269 2.57 35.20 
1.981 2.43 32.63 
1.729 2.35 30.20 
1.570 2.18 27.85 
1.318 2.12 25.67 
1.151 2.04 23.55 
I .005 1.98 21.52 
0.877 1.95 19.53 
0.766 1.92 17.58 

. .. . . . . . . _ _  . 

F - 200 

Sire(wrn)  Freq(%)Und(%) 

0.669 7.88 15.66 
0.584 1.85 13.78 
0.510 1.83 11.94 
0.445 1.80 10.10 
0.389 1.81 8.31 
0.339 1.73 6.50 
0.296 1.50 4.76 
0.259 1.25 3.27 
0.226 0.94 2.02 
0.197 0.61 1.08 
0.172 0.29 0.47 
0.150 0.18 0.18 
0.131 0.00 0.00 
0.115 0.00 0.00 
0.100 0.00 0.00 
0.087 0.00 0.00 
0.076 0.00 0.00 
0.067 0.00 0.00 
0.056 0.00 0.00 
0.051 0.00 0.00 
0.044 0.00 0.00 
0.039 0.00 0.00 
0.034 0.00 0.00 
0.029 0.00 0.00 
0.026 0.00 0.00 
0.022 0.00 0.00 

."- . _... 
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BORIBA LA-910 
PmT1CL.E SIZE DISTRIBUTION DATA TABLE custom - C OS/ZO/Ol 
File Name: C104825.DAT Sample Name: SOlT001451 ID No: 01/08/16-825 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 85.167 % Lamp: 73.330 % 
Circulation: 6 Agitation: 1 U.Sonic OFF imin) 
Material: C-104 Solids Source: SOlT001014 
Lot No: SOlT001451 Test NO: 4 

No. SIZE ( run) FRE!O.% U.SIZE% No. S I ZE (urn) FRE 0 .% U.SIZE % 
[ 1) 0.142 0.10 0.10 ( 15) 
( 2) 0.194 
( 3) 0.233 
( 4) 0.302 
( 5) 0.442 
( 6 )  0.639 
( 7 )  0.676 
( 8 )  0.907 
( 9) 1.265 
( 10) 1.710 
( 11) 2.246 
( 12) 2.876 
( 13) 3.648 
( 14) 4.658 

0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

0.90 1.00 ( 16) 
1.30 2.30 [ 17) 
2.70 5.00 ( 18) 
5.00 10.00 ( 19) 
5.00 15.00 ( 20) 

21) 
22) 
23 ) 
24 ) 
25) 
26) 
27) 

5.999 
7.715 
9.848 

12.361 
15.207 
18.496 
21.634 
22.261 
26.779 
33.578 
40.903 
47.873 
62.386 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Mode: 24.398 (pm) Median : 4.649 (pm) Mean: 9.756 (pm) 
Std.  Dev.: 11.384 (pm) Span: 3.944 
coef. Var: 116.69%' Spec. Area: 42917 (cm2/cm3) 

F - 201 
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HNF-8862, Rev. 0 

TABLE F-6. Sample identification and PSD run conditions. AW-103 composite subsamples 
SO1T001669andS01T001670. 

Conditions Key: P =Pump Speed Setting; P6 = 14.4 mL/s 
S = Stirrer Speed Setting (1-7); S1 =Stirrer Speed 1; $3 = Stirrer Speed 3 
US = Ultrasonic ON Time (min); DT = Delay Time (min) between end of 

ultrasonic treatment and PSD measurement. 
Time =Clock time at beginning of measurement. 

. . . . . . . . . . . . . . .  .- . . . . . .  __ 
i Sample ' :  PSDRun I Run I Cumulative Time (min) I 
! 

. . . . .  

At Conditions , .., . I  ! I - .  
. ...... ..... ...... ._I ._ . . ~  -1 

I . . . . . . . .  , . . .  . . . . .  ! .. ..I . .  ....! ... ..I . . . . . . . .  ..I ... .I . .  . I  

' Awl03949 6 ' 1 : 0 4 ..I 

: FileName Conditions Time . . .  ......... ............ 

i P i  S ... i U S i D T  t .I.. 

i I . . . .  i .  ... I.- 1. ..... ... 1. . .  .I. ....... ...I 
Awl03947 6 ' 3 i 0 0'21:lO. 8 41 4 
Awl03948 6 ' 3 i 2, 0; 21:14: 14. 41 10 21 0: 

2 , .. I. .... .. . . I  . . . . . . . .  ..I 

i . .  . .  . . . . . . . . . . . .  ,... ....... . . . I  

1. . .  ..I ... .- ... I . -. I 1 -' I oi2i:29.i -. ji - 

' AW103952' 6 ; 3 , 2 O'.-21:36't --137 31 10' 21 0 
0 0'-'21:42 , 15 21 4: 

.' I I -  

J P6 .-{ .- S1 1 S3 US I DT I I 

1 SOlT001669'.; (LOAD-IN]' 6 . i . . . . .  1 0. 0: ? ? ?) I 
I... ! . . . - - I  ._ i. -.,.. ... . . . . .  1.. - 

Awl03946 6 1 ! 0- 0: 21:06 4 4i ! I 

I 
I 

0' , 2i:20 . . . .  I . 171 ..i . . . . . .  i i  10 ..i . . . . . . .  21 . .  . . .  
21:23 

0 01 " ?  ' ?I ? SOlT001669 ~ [LOAD-IN] ' ' 6 '  1 ' AW103950' 6 ' 1 31 4,.  .~~ 1 .. I . . .  . . ,  ... o121:32 - , . . .  .. I . . . . ,  r . . .3;-  .... ... . . .  

. . .  , .  .. . . . . . . . . . .  ...I . .! ... ! I .  
3 ,  

. I  . .  ,~.. .- 1 . . .  _ i . .  .... 

I ; AwjOj9 j l :  
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HNF-8862, Rev. 0 

for Windows<TM) ver.1.203 Sep/27/'01 16:23 HORIBA LA-910 
Laser scattering particle Size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
i D# : 010926.013 21:08 Material : 
Filename : Awl03946 Source 
Sample : awl03 Lot Numbe 1669 
Condition 

T%<He-Ne> : 83.04, 0ist.Form: Std. SamolinR times : 100 
(LAMP): 77.0% R.R.lndex: 1.16.0.00i ( > 

Agitation : 1 Circultn : 6  

Format 
Dist.base : Volume Scaling : Auto 

U.sonic :#< 120) d5L 
. . . / ,lo/ OFF 

Axis : LogX . LineerY I U I  " 
Data 

Median : 4.796pm SP.Area : 15002cmz/cm' S.D. : 2.615wn 
Mode : 5.493pm Mean : 5.248pm 
C.V. : 49.83% 

Span : <D 10.0-D 90.0) / 050 E 1.380 

Dia. on Yo( 5.0%) : 1.832pm yo on Dia.< O.lOOvm> : 0.0% 
Dia. on %< 25.0%) : 3.206um % on Dia.C 1.000um) : 0.140 
Dia. on %( 50.0%) : 4.796pm % on Dia.< io.oooLmj : 94.5% 
Dia. on %< 75.0%) : 6.838pm % on ma.( 100.000pm) : 100.0% 
Dta. on yo( 95.0%) : 10.16011m V0 on Dia.< 1OOO.OOO~m) : 100.0% 

Size<vm) 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 

51.47 
58.95 

44.94 
39.23 

Freq(%,)Und<%> 

0.00 100.00 
0.00 100.00 
0.00 100.00 

.. . 

0.00 100.00 
0.00 100.00 
0.00 100.00 _._ .. 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

Particle size I urn 

26.1 1 0.00 100.00 
22.80 0.00 100.00 
19.90 0.00 100.00 
17.38 0.14 100.00 
15.17 0.52 99.86 
13.25 1.44 99.34 
11.56 3.04 97.90 
10.10 

7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

8.816 

F 

5.12 
7.17 
8.70 
9.64 
9.71 
9.36 
8.81 
8.08 
7.27 
6.12 
4.78 
3.63 
2.60 
1.76 
1.07 
0.61 
0.31 
0.15 

204 

94.86 
89.74 

73.88 
64.24 
54.54 
45.18 

82.58 

36.37 
28.29 
21.02 
14.90 
10.12 
6.49 
3.89 
2.14 
1.07 
0.46 
O.l.5 

Size<pm) 

0.669 
0.584 

. 

~ 

0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 

0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 

0.087 

~ 

0.029 
0.026 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 ~~~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 ~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PRRTICLE SIZE DISTRZBUTION DATA TABLE Custom - C 09/27/01 
File Name: AW103946.DAT Sample Name: awl03 ID No: 01/09/26-013 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 82.966 % Lamp: 77.032 
Circulation: 6 Agitation: 1 U.Sonic (inin) 
Lot No: 1669 Test No: ,6l ,h 
No. SIZEfIrm) F REO.% U.SIZE% No. SIZE(um) FREQ.% U.SIZE% 

( 1) 0.962 
( 2) 1.299 
( 3) 1.530 
( 4) 1.836 
( 5) 2.259 
( 6) 2.604 
( 7) 2.654 
( 8 )  2.913 
( 9) 3.213 
( 10) 3.514 
( 11) 3.821 
( 12) 4.138 
( 13) 4.461 
( 14) 4.807 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

5.158 
5.541 
5.934 
6.376 
6.845 
7.407 
7.950 
8.075 
8.880 

10.164 
11.467 
12.845 
15.755 

5 . 0 0  55 .QQ 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 4.796 (bm) Mean: 5.248 (pm) Mode: 5.482 (pm) 
Std.  Dev.: 2.615 (pm) Span: 0.693 
Coef. Var: 49.83% Spec. Area: 15002 (cmZ/cm3) 

F - 205 



HNF-8862, Rev. 0 

for WindowsCTM) Ver.l.2Oj Sep/27/'01 16:23 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010926-014 21:14 Material : 
Filename : AW103907 Source 
Sample : aw103,  Lot Numbe 1669 

Condition 
T%(He-Ne> : 82.4% Dist-Form: Std. SamDlina times : 100 

CLAMP): 76.6% R.R.Index: 1.16-0.OOi C > 
Agitation : 3 CirGultn : 6  U.sonic 

Format O F F  
Dist.base : Volume Scaling : Auto Axis : LogX - LinearY 

Data 
Median : 4.937~m SP.Area : 14941cm~/cm= S.D. : 3.266pm 
Mode : 6.258~- Mean : 5.661pm 
C.V. : 57.69% 

Span : (D 10.0-D 90.0) / D50 = 1.622 

Dia. on %C 5.0%) : 1.751vm % o n  Dia.C 0.100pm) : 0.0% 
Dia. on %< 25.0%) : 3.150prn To on Dia.< 1.000pm) : 0.3% 
Dia. on %< 50.0%) : 4.937pm V0 on 0ia.C 10.000pm) : 89.4% 
Dia. on %C 75.0%) : 7.472pm Yo on 0ia.C 100.000pm) : 100.O~o 
Dia. on %C 95.0%) : 12.006pm 70 on Dia.< 1000.000pm) : 10o.O~o 

Particle size / pm 

SizeCprn) 

1019.5 

777.1 

. . 

ago. 1 

678.5 

Freq<%>U nd<%) 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

- _ _ _  Size<prn) Freq<%)Und<o/,) 

0.00 100.00 
0.11 100.00 

Size<pm) 

0.669 
0.584 
0.510 
0.445 

0.339 
0.296 

0.389 

26.11 

19.90 
22.80 

0.00 0.00 
0.00 
0.00 
0.00 

~ .- 
0.00 
0.00 
0.00 
0.00 

. ~~ 

0.37 99.89 
0.77 99.51 
1.64 98.74 
2.91 97.10 

~~ 

17.38 
15.17 
13.25 
11.56 

592.4 
517.2 
451.6 

. ~~ ~~ -~ 
0.00 100.00 
0.00 100.00 
0.00.100.00 

0.00 
0.00 
0.00 

0.00 
0.00 4.43 96.20 

5.92 89.77 394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 

0.00 100.00 
0.00 100.00 

10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 

1.151 
1.005 

1.318 

F -  

0.259 
0.226 
0.197 
0.172 

. ~. 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

~- 
7.13 83.85 
7.89 76.73 
8.35 68.84 
8.29 60.49 0.150 

0.131 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

8.06 52.19 
7.78 44.13 
7.36 36.35 
6.86 28.99 
5.97 22.14 

3.79 11.34 
2.81 7.55 

1.27 2.76 
0.76 1.49 
0.42 0.73 
0.21 0.31 

4.82 16.16 

1.98 4.74 

206 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

0.115 
0.100 
0.087 
0.076 
0.067 

0.00 
0.00 
0.00 
0.00 

101.5 

77.34 
67.52 
58.95 
51.47 

88.58 

~ ~~ 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.00 100.00 
0.00 100.00 
0.00 100.00 

44.94 
39.23 



HNF-8862, Rev. 0 

EORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/27/01 
File Name: AW103947.DAT Sample Name: awl03 ID No: 01/09/26-014 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 82.414 % Lamp: 76.644 % 
Circulation: 6 Agitation: 3 U.Sonic OFF (min) $;,/o, 
Lot NO: 1669 Test No: 

No. S I Z E ( m )  FREO.% U.SIZE% NO. SIZE(um) FREO.% U.SIZE% 
( 1) 0.875 0.10 0.10 5 .374  5.00 55.00 
( 2 )  1 .210  
( 3) 1 . 4 4 0  
( 4 )  1 .752  
( 5) 2 .167  
( 6 )  2 . 5 1 9  
( 7 )  2 . 5 7 4  
( 8 )  2 . 8 4 1  
( 9)  3 .157  

( 11) 3 .814  
( 1 2 )  4 . 1 7 1  
( 13) 4 .542  
( 1 4 )  4 .945  

( 10) 3 .477  

0.90 
1 .30  
2.70 
5 . 0 0  
5 . 0 0  
0.80 
4.20  
5 .00  
5 .00  
5 .00  
5 . 0 0  
5.00 
5 . 0 0  

1 .00  
2 . 3 0  
5 .00  

10 .00  
15 .00  
1 5 . 8 0  
20.00 
25 .00  
3 0 . 0 0  
35.00 
4 0 . 0 0  
45 .00  
50.00 

5.823 
6 .328  
6 .864  
7.483 
8 . 2 1 1  
8 . 8 9 1  
9.064 

10 .172  
12 .028  
13 .945  
15.907 
20 .239  

5 .00  60.00 
5 .00  6 5 . 0 0  
5.00 70 .00  
5.00 75.00 
5 . 0 0  80.00 
4.20 84 .20  
0.80 85 .00  
5.00 90 .00  
5.00 95.00 
2 . 7 0  97 .70  
1 .30  9 9 . 0 0  
0 .90  99 .90  

Median : 4.937 (pm) Mean: 5 .661  (pm) Mode: 6.279 (pm) 
Std. Dev.: 3 .266  (pm) Span: 0.919 
Coef. V a r :  5 7 . 6 9 %  Spec. Area: 14941 (cm2/crn3) 
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HNF-8862. Rev. 0 

for Windows(TM) Ver.l.2Oi Sep/27/‘01 16:23 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID* : 010926-015 21:19 Material : 
Filename : Awl03948 Source 
Sample : awl03 Lot Numbe I 1669 

Condition 
T%(He-Nel: 84.7% Dist.Form: Std. Samalins! times : 100 

Agitation : 3 Circuitn : 6  U.sonic : ON< 120) 
<LAMP>: 77.4% R.R.lndex: 1.16-0.OOi < ) 

Format 
Dist.base : Volume Scaling : Auto Axis : LogX . LinearY 

Data 
Median : 3.337pm SP.Area : 24256cm2/cm’ S.D. : 3.282vm 
Made : 3.184pm Mean : 4.336clm 
C.V. : 75.69% 

Span : <O 10.0-D 90.0) / D50 = 2.316 

Dia. on vo< 5.0%) : 0.941pm %on Dia.< 0.100pm) : 0.0% 
Dia. on yo< 25.0%) : 1.910pm Yo on Dia.< l.OOOclm) : 5.9% 
Dia. on yo( 50.0%) : 3.337prn % on Dia.< 10.000pm) : 93.0% 
Dia. on %< 75.0%) : 5.859pm % an  Dia.( 100.000prn) : 100.0% 
Dia. on yo< ’ 95.0%) : 11.028prn % on Dia.< 1000.000pm) : 100.Oyo 

. . 

Size(pm) 

1013.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

88.58 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

Particle size / urn 

26.11 0.00 100.00 
22.80 0.12 100.00 
19.90 0.32 99.88 
17.38 0.60 

~ ~~ ~~~ .~ 15.17 1.14 

0.00 100.00 11.56 2.72 

0.00 100.00 
0.00 100.00 

0.00 100.00 13.25 1 .a7 

0.00 100.00 10.10 3.58 
8.816 4.32 
7.697 4.89 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

6.720 5.3a 
~ ~. 
5.867 5.63 
5.122 5.86 
4.472 6.15 
3.905 6.39 
3.409 6.55 
2.976 6.43 
2.599 6.06 ~~~ 

2.269 5.61 
1 .sa1 5.16 

1.510 4.11 
1.318 3.51 

1.729 4.78 

1.151 2.81 
1.005 2.11 

F -208 

99.56 
98.96 
97.82 

89.65 

80.44 

95.95 
93.23 

85.33 

75.06 
69.43 
63.57 
57.42 
51.03 
44.47 
38.05 
31.99 

21.22 
16.44 
12.33 

6.02 

26.38 

8.82 

0.669 0.57 
0.584 0.34 
0.510 0.22 
0.445 n. ia  - 
0.389 0.12 
0.339 0.10 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 
0.172 0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 ~~ 

0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

1.48 
0.92 
0.58 
0.36 
0.22 
0.10 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862. Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLB Custom - C 09/27/01 
File Name: AW103948,DAT Sample Name: awl03 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laaer: 84.690 I Lamp: 77.351 li 
Circulation: 6 Agitation: 3 U.Sonic **  (min) 
Lot No: 1669 Test No: 

ID No: 01/09/26-015 

( 1) 0.337 
( 2 )  0.596 
( 3 )  0.753 
( 4) 0.943 
( 5) 1.207 
( 6 )  1.443 
( 7) 1.480 
( 8 )  1.673 
( 9) I. 914 
( 10) 2.167 
( 11) 2.433 
( 12) , 2.713 
( 13) 3.011 
( 14) 3.341 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

3.717 
4.142 
4.630 
5.198 
5.859 
6.650 
7.471 
7.630 
8.940 

11.051 
13.138 
15.323 
20.403 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 3.337 (pm) Mean: 4.336 (pm) Mode: 3.185 ( p m )  
Std. Dev.: 3.282 (pm) Span: 1.549 
C o e f .  Var: 75.68% Spec. Area: 24256 (cmz/cm3) 

F - 209 



HNF-8862. Rev. 0 

for Windows<TM) Ver.l.20j Sep/27/'01 16:24 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010926-016 21:23 Material : 
Filename : Awl03949 Source 
Sample : awl03 Lot  Numbe 1 1669 

Condition 
T%(He-Ne>: 84.14- Dist.Form: Std. Samoiinn times : 100 

(LAMP): 77.1% R.R.lndex: 1.16-0.OOi < > 
Agitation : 1 Circultn :6 U.sonic :m< 120) lJ.50 

O F F  
$ 0  

Format 
Dist.base : Volume Scaling : Auto Axis : LogX . LinearY 

Data 
Median : 3.332pm SP.Area : 21928cmz/cmJ S.D. : 2.454rm 
Mode : 3.187pm Mean : 3.9651.1m 
C.V. : 61.89% 

Span : <D 10.0-D 90.0) / D50 = 1.775 

Dia. on %( 5.0%) : 1.179pm yo on Dia.< 0.100pm) : O.Oyo 
Dia. on %< 25.0%) : 2.155pm v0 on Dia.< 1.000pm) : 2.6% 
Dia. on %< 50.0%) : 3.332rm 5% on Dia.< 10.000pm) : 97.2% 
Dia. on %( 75.0%) : 5.168rm %on Dia.( 100.000pm) : 100.0% 
Dia. on %< 95.0%) : 8.848rm % on Dia.< 1000.000pm~ : 100.0% 

1019.5 0.00 100.00 26.11 0.00 100.00 0.669 
890.1 0.00 100.00 22.80 0.00 100.00 0.584 
777.1 0.00 100.00 19.90 0.00 100.00 0.510 
678.5 0.00 100.00 17.38 0.12 100.00 0.445 
592.4 0.00 100.00 15.17 0.33 99.88 0.389 
517.2 0.00 100.00 13.25 0.76 99.54 0.339 
451.6 0.00 100.00 11.56 1.45 98.79 0.296 
394.2 0.00 100.00 10.10 2.40 97.34 0.259 
344.2 0.00 1oo.00 8.816 3.51 94.94 0.226 
300.5 0.00 100.00 7.697 4.63 91.43 0.197 
262.4 0.00 100.00 6.720 5.72 86.80 0.172 

0.22 0.35 
0.12 0.12 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

~ _ _  ~ 

6.51 81.08 0.150 0.00 0.00 229.1 0.00 100.00 5.867 
200.0 0.00 100.00 5.122 7.18 74.57 0.131 0.00 0.00 
174.6 0.00 100.00 4.472 7.78 67.40 0.115 0.00 0.00 
152.5 0.00 100.00 3.905 8.20 59.61 0.100 0.00 0.00 
133.1 0.00 100.00 3.409 8.45 51.41 0.087 0.00 0.00 
116.2 0.00 100.00 2.976 8.14 42.97 0.076 0.00 0.00 
101.5 0.00 100.00 2.599 7.36 34.83 0.067 0.00 0.00 
88.58 0.00 100.00 2.269 6.50 27.47 0.058 0.00 0.00 
77.34 0.00 100.00 1.981 5.55 20.97 0.051 0.00 0.00 
67.52 0.00 100.00 1.729 4.65 15.42 0.044 0.00 0.00 
58.95 0.00 100.00 1.510 3.57 10.77 0.039 0.00 0.00 
51.47 0.00 100.00 1.318 2.66 7.20 0.034 -0.00 0.00 
44.94 0.00 100.00 1.151 1.85 4.53 0.029 0.00 0.00 
39.23 0.00 100.00 1.005 1.20 2.69 0.026 0.00 0.00 
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HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/27/01 
File Name: AW103949.DAT Sample Name: awl03 ID No: 01/09/26-016 
Dist. Form: STANDARD R.R. Index: 116-000 
Diet. Mode: VOLUME Laser: 84.145 % Lamp: 77.056 % 
Circulation: 6 Agitation: 1 U.Sonic OFF lmin) 
Lot No: 1669 Test No: 

( 1) 0.570 
( 2) 0.803 
( 3) 0.964 
( 4) 1.180 
( 5 )  1.469 
( 6 )  1.710 
( 7) 1.747 
( 8 )  1.937 
( 9) 2.159 
( 10) 2.382 
( 11) 2.606 
( 12) 2.839 
( 13) 3.080 
( 14) 3.337 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5 . 0 0  
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

( 15) 3,626 
( 16) 3.933 
( 17) 4.297 
( 18) 4.708 
( 19) 5.171 
( 20) 5.743 
( 21) 6.332 
( 22) 6.451 
( 23) 7.396 
( 24) 8.850 
( 25) 10.464 
( 26) 12.037 
( 27) 15.584 

No. SIZE((rm) FREQ.% U.SIZE% No. SIZE(um) FREd.% U.SIZE% 
5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 3.332 (flmm) Mean: 3.965 (pro) Mode: 3.185 (pm) 
Std .  Dev.: 2.454 (pm) Span: 1.104 
Coef. Var: 61.89% Spec. Area: 21928 (cm2/cm3) 

F -211 



HNF-8862, Rev. 0 

for Windows(TM> Ver.l.2Oj Sep/27/'01 16:24 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010926-017 21:31 Material : 
Filename : Awl03950 source 
Sample : awl03 Lot Nurnbe 1669 

Condition 
T%(He-Ne> : 

<LAMP>: 

Agitation 

Format 
Dist.base 

Data 
Median 
Mode 

86.17, Dist.Form: Std. Sampiina times : 100 
81.7% R.R.Index: 1.16-0.OOi < > 
1 Circultn : 6  U.sonic : O F F (  120) 

Volume Scaling : Auto Axis : LOEX. LinearY 

4.956um SP.Area : 14630cmz/cma S.D. : 3.096pm 
6.259um Mean : 5 . 6 1 8 ~ ~ 7  

C.V. : 55.11% 

Span : (0 10.0-D 90.0) / D50 = 1.552 

Dia. on yo( 5.0%) : 1.837pm % on Dia.( 0.100pm) : 0.0% 
Dia. on To( 25.0%) : 3.206pm V0 on Dia.( 1.000pm> : 0.1% 
Dia. on yo( 50.0%) : 4.956pm yo on Dia.( 10.000~m) : 90.2v0 
Dia. on %( 75.0%) : 7.401pm 72 on Dia.( 100.000~m) : 1 0 0 . O ~ o  
Dia. on yo( 95.0%) : 11.558pm Yo on Dia.( 1000.000~m) : 100;0% 

0.02 0.1 1.0 10.0 100 1020 
Particle size / urn 

Size(clm> 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 ~ ~~ 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 ~~ 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 

0.00 100.00 
0.00 100.00 
0.26 100.00 
0.59 99.74 
1.41 99.15 
2.72 97.74 

0.669 0.00 
0.584 0.00 
0.510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0.00 ~ ~~ . .~~ 

4.35 95.02 0.296 0.00 
6.00 90.67 0.259 0.00 
7.32 84.67 0.226 0.00 
8.15 77.35 0.197 0.00 
8.63 69.20 
8.56 60.57 
8.30 52.01 
7.99 43.71 
7.54 35.72 
7.02 28.18 
6.09 21.15 
4.85 15.06 
3.74 10.21 

1.981 2.67 6.48 ~~ ~~ ._ 
1.729 1.77 3.81 
1.510 1.05 2.04 
1.318 0.57 0.98 
1.151 0.28 0.41 
1.005 0.13 0.13 

0.172 0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
.0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - c 09/27/01 
File Name: AW103950.aAT Sample Name: awl03 ID No: 01/09/26-017 
Dist. Form: STANDARD R.R. Index: 116-000 
Diet. Mode: VOLUME Laser: 86.111 % Lamp: 81.735 % 
Circulation: 6 Agitation: 1 U.Sonic OFF (min) 
Lot No: 1669 Test NO: dup 

No. SIZS(um) FREQ.% U.SIZE% No. SIZE(um) FREQ.% U.SIZE% 
( 1) 0.978 
( 21 1.321 
( 3) 1.542 
( 4) 1.842 
( 5) 2.252 
( 6) 2.595 
( 7) 2.644 
( 8) 2.905 
( 9) 3.213 
( 10) 3.529 
( 11) 3.857 
( 12) 4.209 
( 13) 4.573 
( 14) 4.965 

0.10 0.10 
0.90 1.00 
1.30 2.30 
2.70 5.00 
5.00 10.00 
5.00 15.00 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

( 15) 5.382 
( 16) 5.817 
( 17) 6.305 
( 18) 6.816 
( 19) 7.415 
( 20) 8.101 
( 21) 8.743 
( 22) 8.885 
( 23) 9.954 
( 24) 11.558 
( 25) 13.224 
( 26) '14.966 
( 271 18.930 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 4.956 (pm) Mean: 5.618 (pm) Mode: 6.279 (pm) 
Std. Dev.: 3.096 (pm) Span: 0.839 
Coef. Var: 55.11% Spec. Area: 14630 (cm2/cm3) 

F - 213 
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HORIBA LA 
Laser scattering particle 

PARTICLE SIZE MEASUREMENT DATA 
ID# 
Filename : Awl03951 
Sample : a w l 0 3  Lot Numbe 1669 

: 010926-018 21:35 Material : 
source  

Condition 
TV0(He-Ne): 86.0% Dist.Form: Std. Samolina times : 100 

Agitation : 3 Circultn : 6  U.sonic : OFF< 120) 

CLAMP): 81.6% R.R.index: 1.16-0.OOi C > 

Format 
0ist.base : Volume Scaling : Auto Axis : LogX - LinearY 

Median : 4.949um SP.Area : 14699cmz/cm' S.D. : 3.086um 
Data 

~~ 

Mode : 6.258bm Mean : 5 .600~1~1  
C.V. : 55.30% 

Span : <D 10.0-D 90.0) / D50 = 1.551 

Size<clm> 

1019.5 

777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 

__ . . .. ___ 
890. 1 

Freq<%>UndC%> 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

. . _- 

300.5 0.00 100.00 
262.4 0.00 100.00 
229.1 0.00 100.00 
200.0 0.00 100.00 
174.6 0.00 100.00 
152.5 0.00 100.00 
133.1 0.00 100.00 
116.2 0.00 100.00 
101.5 0.00 100.00 
88.58 0.00 100.00 
77.34 0.00 100.00 
67.52 0.00 100.00 
58.95 0.00 100.00 
51.47 0.00 100.00 
44.94 0.00 100.00 
39.23 0.00 100.00 

. 

Particle size I urn 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

F 

0.00 100.00 
0.00 100.00 
0.25 100.00 
0.58 99.75 

~~~~ . 
1.38 99.17 
2.67 97.79 
4.30 95.12 
5.96 90.82 
7.31 84.86 
8.17 77.55 
8.67 69.37 
8.60 60.71 

7.99 43.78 
7.52 35.79 
6.98 28.26 
6.05 21.28 
4.82 15.24 
3.73 10.42 
2.69 6.69 
1.82 4.00 
1.10 2.18 
0.62 1.08 
0.31 0.46 
0.15 0.15 

8.33 52.11 

214 

Sire<vm> Freq<%>Und(%> 
, . . .  -- - 

0.669 0.00 
0.584 0.00 
0.510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 ~~~ . ~~ 

0.172 0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



"F-8862. Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/27/01 
File Name: Aw103951.DAT Sample Name: awl03 ID No: 01/09/26-018 
Dist. F o m :  STANDARD R.R. Index: 116-000 
Diet. Mode: VOLUME Laser: 85.977 0 Lamp: 81.641 0 
Circulation: 6 Agitation: 3 U.Sonic OFF (rnin) 
Lot No: 1669 Test No: dup 

No. SIZE(um) FREQ.% U.SIZE% NO. SIZE(um) PREQ.% U.SIZE% 
( 1) 0 . 9 6 5  
( 2 )  1 . 2 9 8  
( 3 )  1 .524  
( 4)  1 . 8 2 3  
( 5 )  2.236 
( 6 )  2 .582  
( 7 )  2 .634  
( 8 )  2.896 
( 9)  3 .207  
( 10) 3.523 
( 11) 3 .853  
( 1 2 )  4 . 2 0 4  
( 13) 4.567 
( 1 4 )  4.958 

0.10 
0.90 
1 . 3 0  
2 .70  
5.00 
5 .00  
0.80 
4 . 2 0  
5.00 
5 . 0 0  
5 .00  
5 .00  
5.00 
5 . 0 0  

0.10 
1 . 0 0  
2 .30  
5 .00  

10.00 
1 5 . 0 0  
15.80 
20 .00  
25 .00  
30 .00  
35 .00  
4 0 . 0 0  
45 .00  
50.00 

5 .372  
5 .806  
6.289 
6 .795  
7 .392  
8 .072  
8.714 
8 .845  
9 .921  

11 .525  
13 .192  
14 .935  
18 .904  

5.00 5 5 . 0 0  
5 .00  60 .00  
5.00 65.00 
5 .00  70 .00  
5 .00  75.00 
5 . 0 0  80.00 
4 .20  84.20 
0.80 8 5 . 0 0  
5 .00  ' 90.00 
5 . 0 0  95.00 
2 .70  97 .70  
1 .30  99 .00  
0 .90  99.90 

Median : 4 .949  (pm) Mean: 5.600 (pm) Mode: 6.279 (pm) 
Std, Dev.: 3.086 (pm) Span: 0.837 
Coef. Var: 55.10% Spec. Area: 14699 (cm2/crn3) 

. . . . . .., . , ,. 
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HNF-8862, Rev. 0 

for Windows(TM) Ver.l.20j Sep/27/’01 16:24 HORIBA LA-910,  . 
Laser scattering particle size di~trlbutlon analyzer 

PARTICLE SIZE MEASUREMENT DATA Material 
ID# 
Filename : Awl03952 
Sample : a w l 0 3  Lot Numbe I 1669 

: 010926-019 21:40 
Source 

Condition 
T%(He-Ne>: 87.9% Dist.Forrn: Std. SarnDlina times : 100 

(LAMP): 82.5% R.R.Index: 1.16-0.OOi < ) 

Agitation : 3 Circultn : 6  U.sonic : ON( 120) 

Format 

Data 

Dist.base : Volume Scaling : Auto Axis : LogX. LinearY 

Median : 3.823prn SP.Area : 21541crna/crn’ S.D. : 4.001prn 
Mode : 3.185prn Mean : 5.109~m 
C.V. : 78.32% 

Span : <D 10.0-D 90.0) / D50 = 2.483 

Dia. on yo( 5.0%) : 1.026~m ’% on Dia.( 0.100iJm) : 0.0% 
Dia. on Yo< 25.0%) : 2.095pm 70 on Dla.( 1.000prn) : 4.6% 
Dia. on %( 50.0%) : 3 . 8 2 3 ~ 1 ~ 1  % on Dia.< 10.000vm) : 87.7% 
Dia. on %( 75.0%) : 7.079vm 70 on Dia.( 100.000~m) : 1 0 0 . O ~ o  
Dia. on %< 95.0%) : 13.184pm 70 on Dia.< 1000.000pm) : 100.0% 

0.02 0.1 1.0 10.0 100 1020 
Particle size I prn 

1019.5 
890.1 
777.1 
678.5 
5924 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

0.00 100.00 
0.00 100.00 
0.00 100.00 ~~ 

0.00 100.00 

SIzeWrn> Freq<%)Undi%) .- - 
26.11 0.17 100.00 
22.80 0.37 
19.90 0.83 

. . . ~  ~-~ _ _  17.38 1.34 
0.00 100.00 15.17 2.17 
0.00 100.00 13.25 3.10 
0.00 100.00 11.56 3.98 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

10.10 4.66 
8.816 5.10 ~. 
7.697 5.32 
6.720 5.49 
5.867 5.46 
5.122 5.48 
4.472 5.63 
3.905 5.77 
3.409 5.88 
2.976 5.78 
2.599 5.47 
2.269 5.09 
1.981 4.69 
1.729 4.32 
1.510 3.70 
1.318 3.11 
1.151 2.45 
1.005 1 .SO 

F - 216 

99.83 
99.45 
98.62 
97.28 
95.11 
92.01 
88.03 
83.38 
78.28 
72.96 
67.47 
62.01 
56.53 
50.90 
45.13 
39.24 
33.46 
27.99 
22.91 
18.22 
13.89 
10.19 
7.08 
4.63 

0.584 0.25 
0.510 0.16 ~. 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 

~ 

0.197 0.00 
0.172 0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 ~~~ 

0.087 0.00 
0,076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.85 
0.41 
0.16 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev. 0 

IiORIBA LA-910 
PARTICLE SIZE DJSTRIBUTION DATA TABLE Custom - C 09/27/01 
File Name: AW103952.DAT Sample Name: awl03 ID No: 01/09/26-019 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 81.910 P Lamp: 82.536 % 
Circulation: 6 Agitation: 3 U.Sonic * *  (min) 
Lot No: 1669 T e s t  No: dup 

No. S I Z E ( m )  FREO.% U.SIZE$ No. SIZE(um) FREO.% U.SIZE% 
( 1) 0.487 
( 2) 0.688 
( 3) 0.829 
( 4) 1.027 
( 5) 1.308 
( 6) 1.566 
( 7) 1.607 
( 8 )  1.825 
( 9) 2.099 
( 10) 2.390 
( 11) 2.699 
( 12) 3.032 
( 13) 3.400 
( 14) 3.827 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

4.318 

5.530 
6.260 
7.095 
8.075 
9.042 
9.262 
10.823 
13.188 
15.860 
18.529 
24.210 

4. 884 
5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 3.823 [urn) Mean: 5.109 (urn) .. .. . 
Std. Dev.: 4.001 (pm) Span: 1.597 
Coef. Var: 78.32% Spec. Area: 21541 (cm2/cm3) 

Mode: 3.185 (pm) 

F - 217 
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HNF-8862, Rev. 0 

for WindowsCTM) v e r . l . 2 0 j  Sep/27/’01 16~24 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010926.020 21:44 Material : 
Filename : Awl03953 Source 
Sample : awl03 Lot Numbe 1669 

Condition 
T”/ He-Ne . ) :  87.3% Dist.Form: Std. Samnline times : 100 

O‘CLAMP): 82.1% R.R.Index: 1.16.O.OOi < > 
Agitation : 1 Circultn : 6  U.sonic : offi< 120) 

OFF Format 
DiSt.baSe : Volume Scaling : Auto Axis : LogX - LinearY 

Data 
Median : 3.789pm SP.Area : 19663cmz/cm* S.D. : 3.553pm 
Mode : 3.184pm Mean : 4.897pm 
C.V. : 72.55% 

span : <D 10.0-D 90.0) / D50 = 2.184 

Dia. on YO< 5.0%> : 1.24Spm % on Dia.< 0.100pm> : 0.0% 
Dia. on Yo< 25.0”/0) : 2.322pm yo on Dia.< 1.000pm) : 2.0% 
Dia. on %C 50.0%) : 3.789Pm % on Dia.C 1 0 . 0 0 0 M m )  : 90.5% 
Die. on YO( 75.0%) : 6.498pm % on Dia.< 100.00OtLm> : 100.0% 
Die. on %< 95.0%) : 12.131pm ’% on Dia.( 1000.000pm) : 100.0%0 

__ 
0.02 0.1 1 .o 10.0 100 1020 

Particle size / prn 

SizeCpm 

1019.5 
890.1 
777.1 
678.5 
592.4 

. . 

_ _  ~ 

517.2 
451.6 
394.2 
344.2 
300.5 

I> FreqC%)Und<%,) __ __ , , __ . .- 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 ~~~~ 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

26.11 0.10 100.00 
22.80 0.23 99.90 
19.90 0.54 99.67 
17.38 0.93 99.12 
15.17 1 . 6 1  98.19 
13.25 2.44 96.58 
11.56 3.33 94.14 
10.10 4.16 90.81 
8.816 4.85 86.65 
7.697 5.36 81.80 

0.669 0.17 0.17 
0.584 0.00 0.00 
0.510 0.00 0.00 
0.445 0.00 0.00 
0.389 0.00 0.00 ~ ~~ 

0.339 0.00 0.00 
0.296 0.00 0.00 
0.259 0.00 0.00 
0.226 0.00 0.00 
0.197 0.00 0.00 

6.720 5.82 76-44 0.172 0.00 0.00 262.4 0.00 100.00 - _ _  ~- . -~ 
229.1 0.00 1oo.00 5.867 6.07 70.62 0.150 0.00 0.00 
200.0 0.00 100.00 5.122 6.33 64.55 0.131 0.00 0.00 
174.6 0.00 100.00 4.472 6.68 58.22 0.115 0.00 0.00 
152.5 0.00 100.00 3.905 6.98 51.54 0.100 0.00 0.00 

- ~ 

133.1 0.00 100.00 
116.2 
101.5 

77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

88.58 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

. .  

3.409 7.20 44.56 
2.976 7.03 37.36 
2.599 6.44 30.33 

1.981 4.94 18.14 
1.729 4.12 13.19 
1.510 3.15 9.07 
1.318 2.31 5.92 
1.151 1.56 3.62 
1.005 0.99 2.05 

2.269 5.76 23.89 

F - 218 
. ....... .. . . 

0.087 0.00 0.00 
0.076 0.00 0.00 
0.067 0.00 0.00 
0.058 0.00 0.00 
0.051 0.00 0.00 
0.044 0.00 0.00 
0.039 0.00 0.00 
0.034 0.00 0.00 
0.029 0.00 0.00 
0.026 0.00 0.00 



HNF-8862, Rev. 0 

RORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom ~ C 09/27/01 
Pile Name: AW103953.DAT Sample Name: awl03 ID No: 01/09/26-020 
Dist. Form: STANDARD R.R. Indes: 116-000 
Dist. Mode: VOLUME Laser: 87.250 % Lamp: 82.077 % 
Circulation: 6 Agitation: 1 U.Sonic (mid dSC. 
Lot No: 1669 Test No: dup , O l I l O '  

No. SlZE(um) FREQ.% U.SZZE% No. SIZE(rtm) FREO.% U .SIZE% 
( 1) 0.635 0.10 0.10 4.199 5.00 55.00 
( 2) 0.865 

( 4) 1.251 
( 5) 1.559 

( 7) 1.862 
( 8) 2.074 
( 9) 2.325 
( 10) 2.581 
( 11) 2.849 
( 12) 3.135 
( 13) 3.440 
( 14) 3.795 

( 3) 1.028 

( 6) 1.821 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

Median : 3.789 (pm) Mean: 4.897 (pm) 
Std. Dev.: 3.553 (urn) Suan: 1.487 

4.655 
5.177 
5.791 
6.508 
7.368 
8.250 
8.435 
9.848 
12.157 
14.587 
17.086 
22.846 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Mode: 3.185 (pm) 
- 

Coef. Var: 72.55% Spec. Area: 19663 (cm2/cm3) 

.. . .. . . . . . ._ .. 

F - 219 
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HNF-8862, Rev. 0 

for Windows<TM) Ver.l.20i Oct/01/'01 16:23 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PPRTl CLE: SIFE9M4.%$%TSM4E5NT DATA 
I De 
Filename i Awl03956 
Sample . Awl03 Lot Numbe 1670 

Material i 
Source 

Condition 
I%(He.Ne> : 86.2% Dist.Form: Std. SdlmwlinP time6 : 100 

<LAMP>: 79.2% R.R.Index: 1 . 1 6 - 0 . O O i  ( > 
Agitation : 1 Circultn :6 U.sonic : pncc 120) &C 

a w  Format 

Data 
Dist.base : Volume Scaling : Auto Axis : LogX - LinearY 

Median : 6.3341.1rn SP.Area : 12731cm'/crna S.D. : 23.108~m 
Mode : 3.649pm Mean : 15.690pm 
C.V. : 147.28510 

Span : <D 10.0-D 90.0) / D50 = 7.473 

Dia. on Yo< 5.0V0> : 1.680vm Yo on Dia.< 0.100pm) : 0.0% 
Dia. on %< 25.0%) : 3.299pm 70 on Dia.< 1.000pm) : 0.4% 
Dia. on Yo< 50.0%) : 6.334~m 7% on Dia.< 10.000~m) : 65.5% 
Dia. on %< 75.0%) : 14.341~- Yo on Dia.< 100.000pm) : 98.5% 
Dia. on Yo< 95.0%) : 72.405vm V0 on Dia.( 1000.000~rn) : 100.0% 

Particle size / urn 

Size<vrn) 

1019.5 
890.1 
777.1 

592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 

.~ 

678.5 

Freq<%>Und<%> 

0.00 100.00 
0.00 100.00 

-. 
Size<clm> Freq<%)Und(%> Size<pm> Freq<%>Und<'%) 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

- 
26.11 
22.80 

1.14 83.82 0.669 

0.510 
0.445 
0.389 
0.339 
0.296 

o.saa 1.71 
2.02 
2.68 
3.07 

82.68 
80.97 
78.95 
76.27 

-~ ~ ~ 

19.90 

15.17 
13.25 

17.38 

3.47 
3.89 
4.26 
4.58 
4.81 
5.04 
5.12 

73.20 
69.73 0.00 100.00 

0.00 100.00 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 

65.84 
61.58 
57.00 
52.20 

.. -~ 
0.259 0.00 0.00 
0.226 0.00 0.00 
0.197 0.00 0.00 
0.172 0.00 0.00 

47.15 
42.04 
36.85 
31.58 
26.27 
21.01 
16.10 
11.86 

5.45 
8.28 

0.150 0.00 0.00 
0.00 100.00 
0.00 100.00 
0.13 100.00 
0.37 99.87 
0.84 99.49 
1.14 98.66 
1.57 97.52 
1.96 95.95 
1.87 93.99 
1.72 92.12 
1.35 90.40 
1.33 89.05 
1.38 87.71 

5.122 
4.472 

5.19 
5.28 
5.30 
5.26 
4.91 

0.131 
0.115 
0.100 
0.087 
0.076 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 

.. - 
3.905 
3.409 
2.976 
2.599 
2.269 

4.24 
3.57 
2.83 
2.13 
1.45 
0.92 
0.53 
0.28 - 220 

0.067 
0.058 
0.051 
0.040 

0.00 0.00 
0.00 0.00 
0.00 0.00 1.981 

1.729 
~~ 

0.00 Oloo 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

58.95 
51.47 
44.94 
39.23 

1.510 
1.318 
1.151 
1.005 

3.32 
1 .a7 
0.95 
0.42 

0.039 
0.034 
0.029 
0.026 

F 



HNF-8862, Rev. 0 

BORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C lO/Ol/Ol 
File Name: AW103956.DAT Sample Name: Awl03 ID No: 01/09/27-023 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 86.241 % Lamp: 79.176 e 
Circulation: 6 Agitation: 1 U.Sonic (mid $s;pi 
Lot No: 1670 Test No: 10 

NO. SIZS( l lm)  FREQ.% U.SIZE% NO. 81ZE(um) FRE#.% U .SIZE% 
( 1) 0.846 
( 2 )  1.160 
( 3) 1.375 
( 4) 1.683 
( 5) 2.119 
( 6 )  2.513 

( 8) 2.898 
9) 3.304 

( 11) 4.273 
( 12) 4.867 

( 14) 6.348 

( 7) 2.575 

( 10) 3.757 

( 13) 5.553 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

7.289 
8.429 
9.843 

11.696 
14.373 
18.688 
2 7.. 3 75 
30.045 
49.542 
72.572 
90.587 
107.477 
138.114 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 6.334 (lm) Mean: 15.690 (pm) Mode: 3.648 (pn) 
Std. Dev.: 23.108 (pm) Span: 9.167 
Coef. Var: 147.28% Spec. Area: 12731 (cm2/cm3) 

F - 221 
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HNF-8862, Rev. 0 

for WindowsCTM) Ver.l.20j O c t / 0 1 / ' 0 1  16:23 HORIBA LA-910,  . 
Laser scattering particle size distribution analyzer 

PARTiCLE SiZE MEASUREMENT DATA 
: 010927.024 10:52 Material I OH 

Filename : Awl03957 
Sample : Awl03 Lot Nurnbe I 1670 

Source 

Condition 
Dist.Forrn: Std. Samplinn times : 100 

6 ABitatiOn : 3 Circultn : 6  U.sonic : M C  120) d5 
> T%(He-Ne>: 86.1% 

CLAMP): 79.0% R.R.Index: 1.16.O.OOi C 

Format Axis : LogX . LinearY OFF . , o / , p  Dist.base : Volume Scaling. : Auto 

Median : 116.573pm SP.Area : 5665cma/crnJ S.D. : 271.392pm 
Mode : 647.496prn Mean : 234.763~- 
C.V. : 115.60% 

Span : <D 10.0-D 90.0) / D50 = 5.809 

Dia. on %< 5.0y0) : 2.197pm vo on Dia.< 0.100pm) : 0.0% 
Dia. on 9Z-C 25.0%) : 7.733pm yo on Dia.< 1.000prn) : 0.2% 
Dia. on yo< 50.070) : 116.573pm Yo on Dia.< 10.000prn) : 28.470 
Dia. on yo( 75.00/,) : 537.503pm To on Dia.( 100.000pm) : 43.4% 
Dia. on %< 95.0%) : 737.888pm To on Dia.< 1000.000pm~ : 100.0% 

Data 

. __ 

Particle size / pm 

Sizetrm) Freq<%Wnd<%) SizeWrn> Freq<%)Und<70> Siza<pm> Freq<'?&>Und<%) 

1019.5' 0.00 100.00 26.11 0.26 34.28 0.669 0.00 0.00 
890. I 1.81 1oo.00 22.80 0.42 34.03 0.584 0.00 0.00 
777.1 8.35 98.19 19.90 0.56 33.61 0.510 0.00 0.00 
678.5 11.40 89.84 17.38 0.79 33.05 0.445 0.00 0.00 
592.A 4.81 78.44 15.17 1.01 32.26 0.389 0.00 0.00 
517.2 1.36 73.64 13.25 1.24 31.25 0.339 0.00 0.00 
451.6 0.59 72.28 11.56 1.48 30.02 0.296 0.00 0.00 

. . . . . ... . .. . . . .... . 

394.2 
344.2 
300.5 
262.A 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 

88.58 

58.95 
51.47 
44.94 
39.23 

0.27 
0.26 
0.48 
0.71 
1.27 
2.49 
3.81 
5.80 
6.75 
6.06 
3.39 
2.25 
1.35 
0.81 
0.49 
0.27 
0.24 
0.24 

71.69 10.10 
7 1 -42 8.816 ~ 

71.16 7.697 

69.97 5.867 
68.70 5.122 

70.68 6.720 

66.21 4.472 
62.40 3.905 
56.60 3.409 
49.85 2.976 
43.78 2.599 
40.39 2.269 

36.78 1.729 
35.97 1.510 
35.49 1.318 

38.14 1.981 

.. ~ _ _ ~  
35.22 1.151 
34.98 1.005 

F -  

1.71 
1.90 
2.04 
2.18 
2.23 
2.26 
2.30 
2.31 
2.28 
2.12 
1.84 
1.56 
1.26 
0.97 
0.69 
0.46 - .  .~ 
0.28 
0.16 

222 

28.54 
26.83 
24.93 
22.89 
20.71 
18.49 
16.22 
13.92 
11.61 
9.33 
7.21 
5.37 
3.81 
2.56 
1.58 
0.90 
0.44 
0.16 

0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 

0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.058 

0.00 0.00 
0.00 0.00 -~ ~ ~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 



"F-8862. Rev. 0 

RORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C lO/Ol/Ol 
File Name: AW103957.DAT Sample Name: Awl03 ID No: 01/09/27-024 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 86.074 % Lamp: 78.950 % 
Circulation: 6 Agitation: 3 U.Sonic Imin) 
Lot No: 1670 Test No: 

NO. SIZE(um) F REO.% U.SIZE% No. SIzE(um) FREO.% U.SIZE$ 
( 1) 0.958 0.10 0.10 ( 15) 129.108 5.00 55.00 
( 2) 1.347 
( 3) 1.672 
( 4) 2.201 
( 5) 3.104 
( 6) 4.171 
( 7) 4.369 
( 8) 5.629 
( 9) 7.736 
( 10) 11.548 
( 11) 39.691 
( 12) 86.641 
( 13) 104.425 
( 14) 116.598 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

144.455 
167.576 
230.445 
538.530 
604.158 
635.890 
641.934 
680.390 
739.476 
771.382 
827.789 
883.883 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 116.573 (pm) Mean: 234.763 (pm) Mode: 633.985 (pm) 
Std.  Dev.: 271.392 (pm) Span: 1.719 
Coef. Var: 115.60% Spec. Area: 5665 (cm2/cm3) 

. . . 

F - 223 
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HNF-8862, Rev. 0 

for Windows<TM) Ver.l.2Oi Oct/01/'01 16:23 HORIBA LA-910 
Laser scatterin= particle size distribution anatvzer - ~~ 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010927-025 10:57 Material : 
Filename : Awl03958 Source 
Sample : Awl03 Lot Numbe I 1670 
Condition 

T%CHe.Ne> : 87.8% Dist.Form: Std. Samolinm times : 100 
<LAMP): 79.9% R.R.Index: 1.16-0.OOi < > 

Agitation : 3 Circultn :6 U.sonic : ON< 120) 
Format 

Data 
Dist.base : Volume Scaling : Auto Axis : LOEX - LinearY 

Median : 108.394~m SP.Area : 8165crnz/cm' S.D. : 273.134~m 
Mode : 631.318pm Mean : 238.625~m 
C.V. : 114.46% 

Span : <D 10.0-D 90.0) / 050 = 6.155 

Dia. on %< 5.0%) : 1.342~- yo on Dia.( 0.100wn) : 0.0% 
Dia. on To( 25.0%) : 7.296pm yo on Dia.( 1.000prn) : 2.4% 
Dia. on %< 50.0%) : 108.394pm V0 on Dia.< 10.0OOpm) : 27.8% 
Dia. on %< 75.0%) : 551.587prn 70 on Dia.< 100.000prn) : 45.6% 
Dia. on %< 95.070) : 730.088~m 70 on Dia.< 1000.000pm) : 100.Oyo 

___. . 

Particle size / urn 

Size<pm) 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

Freq<%>Und<%b) 

0.00 100.00 
1.78 100.00 

..__.___.I 

6.99 98.22 
12.15 91.22 
7.75 79.07 
1.63 71.32 
0.35 69.70 
0.10 69.35 
0.00 69.25 

22.80 0.30 31164 
19.90 0.39 31.34 
17.38 0.55 30.95 
15.17 0.68 30.40 
13.25 0.83 29.72 
11.56 0.98 28.89 
10.10 1.12 27.91 ~. 
8.816 1.25 26.79 

0.16 69.25 7.697 1.36 25.53 
0.23 69.09 6.720 1.46 24.18 
0.44 68.86 
1.14 68.43 
2.17 67.29 
4.28 65.12 
6.77 60.84 
7.93 54.07 
4.80 46.14 
3.59 41.33 
2.42 37.74 
1.35 35.32 
0.77 33.97 
0.39 33.20 
0.30 32.81 
0.26 32.51 

5.867 1.52 22.72 
5.122 1.58 21.20 
4.472 1.67 19.61 
3.905 1.74 17.94 
3.409 1.80 16.20 
2.976 1.78 14.41 
2.599 1.72 12.62 
2.269 1.63 10.91 
1.981 1.56 9.28 
1.729 1.52 7.72 
1.510 1.3~3 6 20 
1.318 1.26 4.81 
1.151 1.08 3.55 
1.005 0.87 2.47 

SizeCcrm) 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 ~ ~~- 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.27 0.53 
0.16 0.26 
0.10 0.10 
0.00 0.00 
0.00 0.00 
0.00 0.00 ~~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

F - 224 



HNF-8862, Rev. 0 

BORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/01/01 
File Name: AW103958.DAT sample Name: Awl03 ID No: 01/09/27-025 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 87.817 % Lamp: 79.915 % 
Circulation: 6 Agitation: 3 U.Sonic *'* (min) 
Lot No: 1670 Test No: 

4 NO. SIZE m FRE .% U.SIZE 
( 1) 0.509 
( 2 )  0.773 
( 3) 0.980 
( 4) 1.344 
( 5) 2.109 
( 6) 3.120 
( 7) 3.312 
( 8 )  4.631 
( 9) 7.312 
( 10) 14.052 
( 11) 65.493 
( 12) 84.414 
( 13) 98.412 
( 14) 108.643 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

118.534 
131.013 
151.904 
463.809 
552.857 
598.949 
628.719 
634.389 
669.829 
731.753 
769.827 
826.695 
883.774 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 108.394 (pm) Mean: 238.625 (pm) Mode: 633.985 (pm) 
Std. Dev.: 273.134 (pm) Span: 1.647 
Coef. Var :  114.46% Spec. Area: 8165 (cm2/crn3) 

F - 225 
. .. . . . . . , -- _,...____ 



HNF-8862, Rev. 0 

for Windows(TM) Ver.1.201 Oct/O1/'01 16:23 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010927-026 1 1 : O l  Material : 
Filename : Awl03959 Source 
Sample : Awl03 Lot Numbe 1670 

Condition 
T%iHe-Ne> : 87.4% Dist.Form: Std. Samalinp times : 100 

(LAMP): 79.5% R.R.Index: 1.16-0.OOi < > 
Agiration : 1 Circuitn : 6  U.soniC : D H C  120) 

Format O F  
Dist.base : Volume Scaling : Auto Axis : LogX . LinearY 

Data 
Median : 8.583pm SP.Area : 13708cm'/cma S.D. : 49.251vm 
Mode : 108.096pm Mean : 43.618pm 
C.V. : 112.91% 

Span : <D 10.0-D 90.0) / D50 = 13.280 

Die. on %< 5.0%) : 1.227pm 70 on Dia.( 0.100pm) : 0.0% 
Die. on yo( 25.0%) : 2.786pm 70 on Dia.( 1 .ooOpm> : 2.4% 
Die. on yo( 50.0%) : 8.583pm To on Dia.( 10.000vm) : 52.1% 
Die. o n  Yo( 75.0%) : 90.737pm 7 on Dia.< lOO.OOO~m> : 79.8% 
Die. on yo( 95.0%) : 128.865pm To on Dia.< 1000.000pm) : 100.0% 

1d20 
Particle size I pm 

Sira<pm> 
. 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

88.58 

Freq(%,)Und<VOb) 

0.00 100.00 
0.00 100.00 
0.00 100.00 

0.00 100.00 
0.00 100.00 
0.00 100.00 --. .. 
0.00 100.00 
0.00 100.00 
0.26 100.00 
0.81 99.74 
2.49 98.93 
6.04 96.44 
9-89 90.40 

~~ 

6.69 80.51 

4.36 68.02 
5.79 73.81 

2.39 63.66 
1.32 61.27 
0.61 59.94 
0.45 59.33 
0.39 58.88 

Size<pm> Freq<'%'o)Und(%) SizeCvm) FreqC70;)Und<70b) 
-_--..__.- - 

0.23 57.93 0.669 0.20 0.31 26.1 1 
22.80 0.41 57.70 0.584 0.11 0.11 
19.90 0.53 57.29 0.510 0.00 0.00 

0.00 0.00 17.38 0.80 - - - _ _  
15.17 1.01 55.96 0.389 0.00 0.00 
13.25 1.25 54.95 0.339 0.00 0.00 
11.56 1.52 53.71 0.296 0.00 0.00 
10.10 1.79 52.19 0.259 0.00 0.00 
8.816 2.05 
7.697 2.30 
6.720 2.56 
5.867 2.77 
5.122 3.01 
4.472 3.30 
3.905 3.60 
3.409 3.87 
2.976 3.99 
2.599 3.89 
2.269 3.72 
1.981 3.45 
1.729 3.14 
1.510 2.64 
1.318 2.12 
1.151 1.57 
1.005 1.07 

F - 226 

56.76 0.445 

50.41 0.226 
48.35 0.197 
46.06 0.172 
43.49 0.150 
40.72 0.131 
37.72 0.115 
34.41 0.100 
30.82 0.087 
26.94 0.076 
22.96 0.067 
19.07 0.058 
15.35 0.051 
11.90 0.044 

6.12 0.034 
4.00 0.029 
2.43 0.026 

8.76 0.039 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE S I Z E  DISTRIBUTION DATA TABLE Custom - C 10/01/01 
File Name: AW103959.DAT Sample Name: Awl03 ID NO: 01/09/27-026 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 87.411 % Lamp: 79.471 % 
Circulation: 6 Agitation: I U.Sonic QPp (mid $5C Q\ 
Lot No: 1670 Test No: , O I J  

No. SIZE(um) FREO.% U.SIZE% No. SIZE(um) FREO.% U.SIZIs% 
( 1) 0.578 0.10 0.10 ( 15 )  13.334 5.00 55.00 
( 2) 0.818 0.90 1 .00  ( 16) 51.786 5.00 60.00 
( 3 )  0.990 1.30 2.30 ( 17 )  70.541 5.00 65.00 
( 4 )  1.230 2.70 5.00 ( 18) 81.181 5.00 70.00 
( 5 )  1.597 5.00 10.00 ( 19) 90.862 5.00 75.00 
( 6 )  1.955 5.00 15.00 ( 20) 100.480 5.00 80.00 
( 7 )  2.015 0 .80  15.80 ( 21) 106.963 4.20 84.20 
( 8) 2 .348 4.20 20.00 ( 22) 108.155 0.80 85.00 
( 9) 2.792 5.00 25.00 ( 23) 115.611 5.00 90.00 
( 10) 3.318 5.00 30.00 ( 24) 129.075 5.00 95.00 
( 11) 4.005 5 .00  35.00 ( 25) 142.891 2.70 97.70 
( 12) 4.966 5.00 40.00 ( 26) 154.329 1.30 99.00 
( 13) 6.369 5.00 45.00 ( 271 190.164 0.90 99.90 
( 14 )  8.595 5.00 50.00 

Median : 8.583 (pm) Mean: 43.618 (@I) Mode: 108.585 (pm) 
Std.  Dev.: 49.251 (pm) Span: 4.443 
Coef. Var: 112.91% Spec. Area: 13708 (cm2/cm3) 

F - 227 



"F-8862, Rev. 0 

for Windows<TM) Ver.l.20) Oct/O1/'01 16:23 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010927-028 11:24 Material : 
Filename : Awl03961 Source 
Sample : A w l 0 3  L o t  Numbe 1 1670 

Condition 
T%CHe-Ne) : 87.69, Dist.Form: Std. Sarnalinp times : 100 

Agitation : 3 Circultn : 6  U.sonic : OFF< 120) 
(LAMP): 81.3% R.R.Index: 1.16-0.OOi < > 

Format 

Data 

Dist.base : Volume Scaling : Auto Axis : LOEX. LinearY 

Median : 11.024~m SP.Ar,ea : 9269cmz/crn' S.D. : 119.451~m 
Mode : 3.645pm Mean : 84.515urn 
C.V. : 141.34% 

span : (D 10.0-D 90.0) / D50 = 24.864 

Dia. on YO( 5.0%) : 1.891pm Yo on Dia.< 0.1001-lm) : 0.0% 
Dia. on %< 25.0%) : 4.093~m Yo on Dia.< . 1.000Pm) : 0.2% 
DiQ. on %< 50.0%) : 11.024~m Yo on Dia.< 10.000Prn) : 48.2% 
Die. on %< 75.0%) : 150 .795~~1  Yo on Dia.< 100.000Pm) : 68.8% 
DiQ. on %( 95.0%) : 342.995~m Yo on Dia.( 1000.000pm) : 100.0% 

~- -~ ___ . . 

Size<Pm) Freq<70)Und<'%) 
-. . . . . . 
1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 ~. 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 

51.47 
44.94 
39.23 

88.523 

58.95 

- - 
0.00 100.00 
0.00 100.00 

1.49 99.10 
2.54 97.62 
3.06 95.08 

~~ .. ~ 

3.30 92.02 
3.59 88.72 
3.59 85.14 
3.36 81.55 
3.00 78.20 
2.41 75.19 
2.04 72.78 
1.73 70.74 
1.61 69.01 
1..36 67.40 
1.10 66.03 
0.99 64.93 
0.86 63.94 
0.70 63.08 
0.70 62.37 
0.73 61.68 

Particle size / pm 

Size<vm) Freq(%)Und<%> Size(pm> Frea<%)Und<%) 

26.1 1 0.73 
22.80 1.02 ~~ ~ _ _  
19.90 1.23 
17.38 1.58 
15.17 1.87 
13.25 2.18 
11.56 2.51 
10.10 2.85 
8.816 3.15 
7.697 3.40 
6.720 3.65 
5.867 3.79 
5.122 3.91 
4.472 4.03 
3.905 4.09 

~ ~. 
3.409 4.08 
2.976 3.80 
2.599 3.24 
2.269 2.69 
1.981 2.08 
1.729 1.52 
1.510 1.00 
1.318 0.61 
1.151 0.34 
1.005 0.17 

F - 2218 

58.77 
57.74 
56.52 
54.93 
53.07 

48.37 
45.53 

50.89 

42.38 
38.98 
35.33 
31.54 
27.63 
23.60 
19.51 
15.43 
11.63 
8.40 
5.71 
3.63 
2.11 
1.12 
0.51 
0.17 

- 
0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 

0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0-026 

0.087 

- 
0.00 ~~ 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

~ 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

-. 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

. . . . 



HNF-8862. Rev. 0 

IIORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C lO/Ol/Ol 
Pile Name: AW103961.DAT Sample Name: Awl03 
Dist. Form: S T W D  R.R. Index: 116-000 
Diat. Mode: VOLUME Laser: 87.564 t Lamp: 81.317 % 
Circulation: 6 Agitation: 3 U.Sonic OFF (min) 
Lot No: 1670 Test NO: Dup 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

15.265 
28.867 
68.176 

109.910 
150.895 
188.266 
221.474 
227.959 
277.139 
343.072 
397.435 
447.541 
568.884 

5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
4.20 
0.80 
5.00 
5.00 
2.70 
1.30 
0.90 

XD No: 01/09/27-028 

No. S I Z E ( W )  FREO.% U.SIZE% No. S I Z E ( U ~ I  FREO.% U.SIZE% 
( 1) 0.952 
( 2) 1.287 
( 3) 1,537 
( 4) 1.895 
( 5) 2.432 
( 6) 2.933 
( 7) 3.016 
( 8) 3.468 
( 9) 4.101 
( 10) 4.866 
( 11) 5.803 
( 12) 7.013 
( 13) 8.628 
( 14) 11.047 

Median : 11.024 (pm) Mean: 84.515 (pm) Mode: 3.648 (pm) 
Std .  D e v . :  119.451 (pm) Span: 17.435 
Coef. Var: 141.34% Spec. A r e a :  9269 (cm2/cm3) 

. ... . . . ,- , 

F - 229 

. . .. . . . ..., . . . -. . . 

55.00 
60.00 
65.00 
70.00 
75.00 
80.00 
84.20 
85.00 
90.00 
95.00 
97.70 
99.00 
99.90 



HNF-8862, Rev. 0 

Condition 
T%iHe-Ne>: 87.8% Dist.Form: S t d .  Sarnpiinn times : 100 

Agitation : 1 Circultn : 6  U.sonic : OFF< 120) 
(LAMP): 81.6% R.R.Index: 1.16-0.OOi < > 

Format 
Diskbase : volume Scaling : Auto Axis : LogX - LinearY 

Data 
Median : 5.931urn SP.Area : 12799cm'/cm* S.D. : 30.837um 
Mode : 3.646bm Mean : 19.38511m 
C.V. : 159.08% 

Span : <D 10.0-D 90.0) / D50 = 11.485 

Die. on %< 5.0%) : 1.727vm ?6 on Dia.< 0.lOOvm) : 0.0% 
Die. on YO< 25.070) : 3.232wm Yo on Dia.< i.ooown> : 0.3% 
Dia. on %< 50.070> : 5.931vm % on Dia.< 10.000pm) : 67.1% 
Dia. on %< 75.0v0) : 14.479wm % on Dia.< 100.000pm) : 95.7% 
Die. on Yo< 95.0V0) : 95.1721~m 5% on Dia.( 1000.000pm) : 100.OYo 

Particle sizel pm 

Size<pm> 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 

51.47 
44.94 
39.23 

88.58 

58.95 

Freq<%)Und<%o) 

0.00 100.00 
0.00 100.00 
0.00 100.00 

. . . .. 

0.00 100.00 
0.00 100.00 
'0.00 100.00 
0.00 100.00 
0.00 100.00 
0.10 100.00 
0.24 99.90 
0.52 99.66 
1.15 99.14 
2.02 97.98 
2.04 95.96 _ _ ~ .  
2.29 93.92 
2.30 91.63 
1.90 89.33 
1.54 87.42 
1.10 85.88 
1.01 84.79 
0.99 83.77 

SizeCvm) Freq<%>Und<%,,) Size<vm) Freq<%>Und<%> 

26.11 0.74 81.06 0.669 0.00 0.00 
22.80 1.16 80.31 0.584 0.00 0.00 
19.90 1.40 79.15 0.510 0.00 0.00 

-. , 

~ ~~ ~ ~~ . ~ ~ . _  
17.38 1.95 77.75 0.445 0.00 0.00 
15.17 2.34 75.80 0.389 0.00 0.00 
13.25 2.78 73.47 0.339 0.00 0.00 
11.56 3.28 70.69 0.296 0.00 0.00 
10.10 3.78 67.42 0.259 0.00 0.00 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

F 

4.27 
4.68 

5.76 
5.34 
4.53 
3.74 
2.88 
2.08 
1.36 
0.82 
0.45 
0.22 

- 230 

63.63 
59.36 

5.09 54.69 
5.32 49.59 
5.52 44.27 
5.70 38.75 
5.78 33.05 

27.27 
21.51 
16.17 
1 1.64 
7.90 
5.02 
2.94 
1.59 
0.77 
0.33 

0.226 0.00 
0.197 0.00 ~~ 

0.172 0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0:OO 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.05% 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/01/01 
File Name: AW103960.DAT Sample Name: Awl03 ID No: 01/09/27-029 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 87.781 % Lamp: 81.565 % 
Cizculation: 6 Agitation: 1 U.Sonic OFF (min) 
L o t  NO: 1670 Test No: Dup 

NO. SIZB(um) FREO.% U.SIZE% No. SIZEfum) FREQ.% U.SIZE% 
( 1) 0.874 0.10 0.10 ( 15 )  6.785 5.00 55.00 

1.197 
1.419 
1.727 
2.143 
2.513 
2.572 
2.870 
3.239 
3.643 
4.099 
4.619 
5.224 
5.935 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1 .00  
2.30 
5.00 

15.00 
15.80 
20.00 
2 5 . 0 0  
30.00  
35.00 
40.00 
45.00 
50.00 

10.00. 

7.863 
9.279 

11.255 
14.509 
22.016 
41.643 
46.217 
70.386 
95.390 

114.138 
131.084 
174.835 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 5 .931  (pn) Mean: 19.385 ( p m )  Mode: 3.648 (@In) 
Std.  Dev.: 30.837 (pm) Span: 13.606 
Coef. V a r :  159.08% Spec. Area: 12799 (crn2/crn3) 

F - 231 

. . ._ . ~ 



HNF-8862, Rev. 0 

for Windows(TM> Ver.l.ZOj Oct/O1/'01 16~24 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010927-030 11:35 Material : 
Filename : Awl03962 source 
Sample : A w l 0 3  Lot Numbe 1670 

Condition 
Tyo(He-Ne> : 89.5% Dist.Form: Std. Samollnn times : 100 

CLAMP): 8 2 . 5 ~ ~  R.R.Index: 1.16-0.001 < > 
Agitation : 3 Circultn : 6  U.sonic : ON< 120) 

Format 

Data 

Dist.base : Volume Scaling : Auto Axis : LogX - LinearY 

Median : 9.271pm SP.Area : 14723cm'/cma S.D. : 59.748pm 
Mode : 106.866pm Mean : 44.337pm 
C.V. : 134.76% 

Span : <D 10.0-D 90.0) / D50 5 13.240 

Dia. on yo< 5.0%) : 1.078pm To on Dia.< 0.1oopm) : 0.0% 
Dia. on yo< 25.0%) : 2.734pm To on Dia.< 1.000pm) : 3.9% 
Dia. on %< 50.070> : 9.271pm '722 on Dia.< 10.000pm) : 51.1% 
Dia. on v0< 75.0y0> : 76.675pm vo on Dla.( 100.000pm> : 83.5% 
Dia. on yo< 95.0~0) : 164.142pm yo on Dia.( 1000.000pm) : 100.0% 

- .. -. 

Particle size / pm 

SizeCpm) 

1019.5 

777.1 

__ .. . .. . 

ago. 1 
~. 
678.5 
592.4 
517.2 
451.6 
394.2 
304.2 - .  
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 

51.47 
44.94 
39.23 

88.58 

58.95 

Freq(%Nnd(%> 

0.00 100.00 
0.00 100.00 

.. .. 

0.00 100.00 
0.15 100.00 
0.26 99.85 
0.48 99.59 
0.86 99.11 
0.95 98.25 

1.86 95.85 

4.41 88.38 
4.36 83.97 

4.08 75.26 

2.48. 67.96 
1.75 65.48 

1.46 97.30 

2.29 93.99 
3.32 91.70 

4.35 79.61 

3.22 71.18 

1.40 63.73 
1.20 62.33 

-. -. - _. . 
26.11 0.65 
22.80 0.87 
19.90 0.94 
17.38 1.19 
15.17 1.33 
13.25 1.50 
11.56 1.70 
10.10 1 .so 
8.816 2.10 
7.697 2.28 
6.720 2.49 
5.867 2.64 
5.122 2.82 
4.472 3.05 
3.905 3.27 
3.409 3.45 
2.976 3.50 
2.599 3.40 
2.269 3.25 
1.981 3.10 

1.510 2.66 
1.318 2.35 
1.151 1.94 
1.005 1.49 

1.729 2.98 

F - 232 . ~ 

59.36 
58.72 
57.85 
56.90 
55.72 
54.39 

51.19 
49.30 
47.20 
44.92 
42.42 

36.96 
33.91 
30.64 

23.69 
20.29 
17.03 
13.93 
10.95 

5.94 
4.00 

52.89 

39.78 

27.18 

8.29 

0.669 

0.510 
0.445 

0.339 
0.296 
0.259 

0.584 

0.389 

0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 

0.076 
0.067 

0.051 
0.044 
0.039 
0.034 

0.087 

0.058 

. ~~ 

0.029 
0-026 

0.40 
0.23 
0.14 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

. 

0.77 
0.37 
0.14 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



"F-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/01/01 
File Name: AW103962.DAT Sample Name: Awl03 ID No: Ol/O9/27-030 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 89.539 % Lamp: 82.532 0 
Circulation: 6 Agitation: 3 U.Sonic ** Imin) 
Lot NO: 1670 Test No: Dup 

No. SIZE(um) FREQ . % U.SIZE% No. SIZE(um) FREQ.% U.SIZE% 
0.491 0.10 0.10 ( 15) 14.130 5.00 55.00 
0.701 
0.856 
1.080 
1.441 
1.816 
1.881 
2.243 
2.740 
3.329 
4.107 
5.184 
6.754 
9.291 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

29.354 5.00 60.00 
49.679 5.00 65.00 
64.383 5.00 70.00 
76.715 5.00 75.00 
89.738 5.00 80.00 

102.240 4'.20 84.20 
104.916 0.80 85.00 
124.468 5.00 90.00 
164.516 5.00 95.00 
212.135 2.70 97.70 
258.020 1.30 99.00 
360.199 0.90 99.90 

Median : 9.271 (pm) Mean: 44.337 (flm) Mode: 108.585 (pm) 
Std. Dev.: 59.748 (pm) Span: 9.435 
Coef. Var: 134.76% Spec. Area: 14723 (cm2/cm3) 

F - 233 
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HMP-8862, Rev. 0 

for Windows(TM) Ver.l.20j Oct/01/'01 16:24 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010927-031 11:39 Materia\ i 
Filename : Awl03963 Source 
Sample : Awl03 Lot Numbs 1670 

Condition 
Tvo,(He-Ne> : 89.0% Dist.Form: Std. SamOlinR times : 100 

(LAMP): 82.1% R.R.Index: 1.16.0.001 ( > 
OFF 

Agitation : 1 Circultn : 6  U.sonic : 0 ° C  120) 

Format 
0ist.base : Volume Scaling : Auto Axis : LOEX. LinearY 

Data 
Median : 4.781pm SP.Area : 16509cm2/cm" S.D. : 34.807pm 
Mode : 2.781)1m Mean : 23.581pm 
C.V. : 147.60% 

Span : (D 10.0-D 90.0) / D50 = 16.969 

Dia. on yo( 5.0%) : 1.233pm % on Dia.( 0.100pm) : 0.0% 
Dia. on %( 25.073 : 2.402pm V0 on Diad 1.000pm) : 2.1% 
Dia. on Yo( 50.0%0) : 4.781pm % on Diad 10.000pm> : 65.9% 
Dia. on yo< 75.070) : 33.136vm Yo on Dia.( 100.000pm) : 94.670 
Dia. on %( 95.0%) : 101.694pm -% on Dia.( 1000.000pm) : 100.0% 

.. .. . .~ ..__-_.. . __ 

Sire<pm) F1 Sire(pm) 

1019.5 

777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

890.1 

88.58 

0.00 100.00 
0.00 100.00 
0.00 100.00 - ~ 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

0.22 100.00 
0.54 99.78 ~~ ~~ 

1.41 99.24 

3.08 94.95 
3.69 91.87 
4.04 88.19 

2.88 97.83 

3.06 84.15 
2.29 81.09 

1.15 77.30 
0.96 76.16 

1.49 78.80 

Particle size I pm 

26.11 
22.80 
19.90 

15.17 
13.25 
11.56 
10.10 

7.697 
6.720 

5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 

1.151 
1.005 

17.38 

8.816 

5.867 

1.318 

F -  

0.48 73.84 
0.71 73.36 
0.82 72.65 
1.11 71.83 
1.30 70.72 
1.54 69.41 
1.82 67.87 
2.13 66.05 
2.46 63.91 
2.79 61.45 

3.51 55.49 
3.90 51.98 
4.37 48.08 

3.18 58.66 

4-85 43.71 

0.669 0.16 
0.584 0.00 
0.510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 
0.172 0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 . ~ _ .  ~- ~~ ~~ 

5.31 38.86 0.087 0.00 
5.48 33.55 0.076 0.00 
5.30 28.07 0.067 0.00 
5.00 22.77 0.058 0.00 
4.52 17.77 
3.94 13.25 

0.051 0.00 
0.044 0.00 

3.15 9.31 
2.38 6.16 
1.65 3.79 
1.05 2.14 

234 

0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.16 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

. .  . .. - ....- .. .. ....., - 



"F-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE custom - c lo/o~/ol 
File Name: AW103963.DAT Sample Name: Awl03 ID NO: 01/09/27-031 
Digt. Porn: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 89.033 k Lamp: 82.070 % 

Lot No: 1670 
Circulation: 6 Agitation: 1 Test No: U.Sonic Dup f ~ p p  (min) 

y:;,/o\ 
NO. SIZE(L(m) FREO.% U.SIZE% No. SIZElum) FREQ.% U.SIZE% 

( 1) 0.636 0.10 0.10 ( 15) 5.764 5.00 55.00 
( 2 )  0.860 
( 3) 1.019 
( 4) 1.236 
( 5) 1.548 
( 6 )  1.827 
( 7) 1.871 
( 8) 2.109 
( 9) 2.408 
( 10) 2.732 
( 11) 3.094 
( 12) 3.526 
( 13) 4.072 
( 14). 4.792 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 

10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

7.188 
9.468 
14.113 
33.191 
55.395 
67.653 
69.597 
82.872 

101.710 
115.549 
130.234 
164.332 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 4.781 (Im) Mean: 23.581 (pn) Mode: 2.781 (pm) 
Std. Dev.: 34.807 (pn) span: 14.338 
Coef. Var: 147.60% Spec. Area: 16509 (cm2/cm3) 

F - 235 
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APPENDIX F-7 

TANK AY-102 COMPOSITE: PSD MEASUREMENT RESULTS 

Consisthg of 34 pages including this cover page 

F - 236 
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TABLE F-7. Sample identification and PSD run conditions. AY-102 composite subsamples 
SOlT001654 and SOlT001655. 

Conditions Key: P = Pump Speed Setting; P6 = 14.4 mLls 
S = Stirrer Speed Setting (1 -7); S 1 = Stirrer Speed 1 ; S3 = Stirrer Speed 3 
US =Ultrasonic ON Time (min); DT = Delay Time (min) between end of 

ultrasonic treatment and PSD measurement. 
Time = Clock time at beginning of measurement. 

. . . . . . .  ...... ....................... . . .  .. 
Sample PSD Run Run I ........ 1 Cumulative Time (min) 

, . . ,  . . . . . . . . . .  ....... ?I . . . . . . . .  ~ 

i . . . .  . . . . .  .... . . 

I Conditions I Time i At Conditions 1 
p6 ! 'si- i sj---: us DT 

File Name 
p ' S'';'-US DT 

I 

! SOITOOI654 ' [LOAD-IN1' 6 1 ! 0 0 ? ? - .  
1 -  

j AY102894 ' 
AY102895 ! 
AY102896 ' '  

... 

AYl02897 ._ 

SOIT001654 ! [LOAD-IN] ~ I 

AY 102898 
AY102899 

I AY102900 I 
i AY102901 I 

. . . .  

. .  1 SOIT001655 . [LOAD-IN] 

i 

. .  
I AY102902 

AY102903 
AY102904 
AY 102905 ' 

I 

.. _. . . . .  

. . .  

6 
6 
6 
6 

6 

6 
6 
6 
6 

6 
6 
6 
6 
6 

. , I  

1 1  
.... 

3 
i 3  
. . . .  

...... 
1 ,  . ., . I 

I 
1 
1 
3 
3 i  
1 :  

. .  

...+. 

.! . . 

..... 

,. . . . . . .  
o/ 0; 12:21 
o !  0 1236 
.... j .... . 
2' 0 12:30 
0, 0 1235 

12:38 

O! 01 12:47 
0 0 :  1251 
2 0 12:54 

................. 

... . 

. .  ..... 
O j  ? O1 ......,. 

. . . . . . . . . . . .  

. . . .  .~ .... 

. ... 

....... 

~. .... 
0. 0 ? 

01 0: 14:30 
. . . . . .  

. .  . . . . . . .  
oi oj 14~34 

. .  . . . . . . . .  
3 
3 2 01 1437 

I 1  0 0.' 14:44 
14:46 

. . . . .  , ....... 

. - .  ..... 

. ...... 1 ........ 
........ ...... j .  

. 81. . . . . . .  2 / .  . 

' I  . 13, ..A 4 , . . . .  ......... 2i . ..o.: 

..... 161 7' 91 3 4, 

. . . . . . . . .  

. . . . . . . . . .  
17' 9 3;  

....... 
% "I"- 

.. . . .  . . .  
i 

? i  ?: I 

. . . . . .  .j..lIII 
7 4 3; 

. , ....... 

. . . . . . . . . . .  .- . ..... 

4 I 

.......... ... 

14- 2 0 
...... .... . . . . . .  ..-. 

2 5i 
... ... .. , ... . 

. . . . . . . . .  . ....... I '  .- 

1 
. .  

0; oj ? j ? I  ? '  
. . . .  , ...... . 1 . .  . . . .  1 ' SOIT001655 [LOAD-IN' .6 1 ' 

0' 0!"14:58 51 5 .  
. . . . . . . . . . . .  ..... AY102906' 6 : 1 

AY102907 6 ' 3 .'[ ' 0, 0 15:03 
AY102908 6 3 

! AYIO2909 6 1 

. .  , 

...... 

! 

2 ; -  ' '  o'  
. . i  

14: 5 :  9/  
. .  

... . . . .  ..... i ..... . .  

..... . . . . .  ...... . .  ii''.;. 7 1 1 1  2': 
. .  

. .  ... . .  . . . . . . . . . . .  ...... . _ _  . 15:14 
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for WindowsCTM) Ver.l.20i Sep/27/’01 16:28 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010926-961 12~23 Material : 
Filename : AY102894 Source 
Sample : ay102 Lot Numbs : 1654 
Condition 

T%CHe-Ne> : 87.894 Dist.Form: Std. SamalinP times : 100 

Agitation : 1 Ci rcu itn : 6  U.sonic : OFF( 120) 
(LAMP): 84.4% R.R.lndex: 1.16-0.001 ( > 

Format 
Dist.base 1 Volume Scaling : Auto Axis I L O g X .  LinearY 

Data 
Median : 2.538pm SP.Area : 29202cm2/cma S.D. : 5.098pm 
Mode : 1.227w-n Mean : 4.881pm 
C.V. : 104.45% 

Span : (D 10.O.D 90.0) / D50 = 4.535 

Dla. on %( 5.0%) : 0.843um Yo on Dia.( 0.100wm) : 0.0% 
Dia. on ?&< 25.070) : 1.306pm % on Dia.( 1.0oOprn) : 11.4% 
Dla. on yo( 50.0%> : 2.538pm 74 on Dia.< 10.000tmn) : 84.4% 
Dia. on v0( 75.0%) : 6 . 9 3 2 ~ ~ 1  % on Dia.( 100.000pm> : 100.0% 
Dta. on %( 95.0%) : 15.938pm % on Dia.( 1000.000prn~ : 100.0% 

- -. -- ___ 

Particle size / prn 

SizeWm) Freq(%b)Und(%> SizeCpm) Frea(%)UndC%) SizeWm) Freq<%>Und<%’,) 

1019.5 0.00 100.00 26.11 0.65 99.74 0.669 0.61 0.79 
890.1 0.00 100.00 22.80 1.03 99.09 0.584 0.18 . 0.18 
777.1 0.00 100.00 19.90 1.69 98.06 0.510 0.00 0.00 
678.5 0.00 100.00 17.38 2.16 96.37 0.445 0.00 0.00 
592.4 0.00 100.00 15.17 2.78 94.22 0.389 0.00 0.00 
517.2 0.00 100.00 13.25 3.25 91.43 0.339 0.00 0.00 
451.6 0.00 100.00 11.56 3.53 88.18 0.296 0.00 0.00 
394.2 0.00 100.00 10.10 3.58 80.65 0.259 0.00 0.00 

-- ..- __ _. - __ - 

344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

0.00 100.00 ~ ~~ 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

8.816 3.50 
7.697 3.34 
6.720 3.26 
5.867 3.1 1 
5.122 3.09 
4.472 3.23 
3.905 3.43 
3.409 3.61 
2.976 3.80 
2.599 4.02 
2.269 4.24 
1.981 4.78 
1.729 5.75 
1.510 6.44 
1.318 7.03 
1.151 6.84 
1.005 5.57 

F - 238 

81.07 
77.57 
74.24 
70.97 
67.86 
64.77 
61.54 

54.50 
50.70 
46.68 
42.45 
37.67 
31.91 
25.48 
18.44 
1 I .60 

58.11 

0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
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HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/27/01 
File Name: AYlO2894.DAT Sample Name: ay102 ID No: 01/09/26-961 
Dist. Form: ST-D R.R. Index: 116-000 

Circulation: 6 Agitation: 1 U.Sonic OFF (min) 
Lot NO: 1654 Test No: 

Dist. Mode: VOLUME Laser: 87 .810  % Lamp: 84 .358  0. 

No. SIZE(Um) PREO.% U.SIZE% No. SlZE(ulu) FREO.% U.SIZX% 
0.551 0.10 0.10 3.036 5.00 55.00 
0.681 
0.756 
0.845 
0.968 
1.077 
1.094 
1.188 
1.307 
1.453 
1.628 
1.852 
2.154 
2.541 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25 .OO 
30.00 
35 .OO 
40.00 
45.00 
50.00 

3.682 
4.520 
5.634 
6.944 
8.473 
9.935 
10.241 
12.504 
15.973 
19.359 
22.537 
28.438 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00  90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 2.538 (pm) Mean: 4.881 ( p m )  Mode: 1.232 ( j tm) 
Std. Dev.: 5.098 (pm) Span: 3.549 
Coef. Var: 104.45% Spec. Area: 29202 (cm2/cm3) 
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for Windows(TM) Ver.l.201 Sep/27/’01 16:28 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010926-962 12128 Material : 
Filename : AY102895 source 
Sample : ay102 Lot Numbe 1 1654 

Condition 
T%CHe-Ne): 87.75z Dist.Form: Std. Samolincz times : 100 

(LAMP): 84.6v0 R.R.Index: 1.16-0.OOi < > 
Agitation : 3 Circultn : 6  U.sonic : OFF( 120) 

Format 

Data 
Dist.base : Volume Scaling : Auto Axis : LogX - LinearY 

Median : 4.559pm SP.Area : 21692cm~/cm~ S.D. : 48.896pm 
Mode : 1.234um Mean : 27.951vm 
C.V. : 174.94v0 

Span : (D 10.0-0 90.0) / D50 = 24.449 

pia. on %< 5.0%) : 0.918pm % on Dia.< 0.100pm) : 0.0% 
Dia. on %< 25.0%) : 1.632um % on Dia.< 1.000pm) : 7.4% 
Dia. on yo( 50.070) : 4.559pm on Dia.< 10.000pm) : 64.7% 
Dia. on %( 75.0%) : 18.090pm ?& on Dia.< 100.000pm) : 87.5% 
Dia. on %< 95.0%) : 141.057pm 5% on Dia.< 1000.000pm) : 100.0% 

0.02 0.1 1 .o 10.0 100 1020 
Particle size / prn 

1019.5 0.00 100.00 26.11 0.85 78.30 
890.1 0.00 100.00 22.80 1.28 77.45 
777.1 0.00 100.00 19.90 1.66 76.17 
678.5 0.00 100.00 17.38 2.08 74.51 
592.4 0.00 100.00 15.17 2.36 72.43 
517.2 0.00 100.00 13.25 2.54 70.07 ~ 

a51.6 0.00 1 0 0 . 0 0  ~~ ~ ~ _. ~- 11.56 2.65 67.53 
394.2 0.00 100.00 10.10 2.64 64.88 
344.2 0.00 100.00 8.816 2.60 62.24 
300.5 0.15 100.00 7.697 2.52 59.64 
262.4 0.26 99.85 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 

0.49 99.59 
1.00 99.10 

2.63 96.51 
3.17 93.87 
2.99 90.71 

1.60 98.10 

101.5 2.28 87.71 
88.58 1.77 85.44 
77.34 1.19 83.66 

58.95 0.65 81.58 
51.47 0.41 80.92 
44.94 0.45 80.51 
39.23 0.53 80.07 

67.52 0.90 82.48 

6.720 2.52 57.12 

0.669 0.36 
0.584 0.10 
0.510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 
0.172 0.00 

5.867 2.46 54.61 0.150 0.00 
5.122 2.50 52.15 0.131 0.00 
4.472 2.67 49.64 0.115 0.00 
3.905 2.88 46.98 0.100 0.00 
3.409 3.07 44.10 0.087 0.00 

0.076 0.00 2.976 3.24 41.03 
2.599 3.40 37.79 
2.269 3.54 34.40 
1.981 3.91 30.86 
1.729 4.57 26.95 
1.510 4.93 22.38 
1.318 5.16 17.45 
1.151 4.80 12.29 
1.005 3.72 7.49 

F - 240 ... -I- . .. . 

0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.46 
0.10 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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BORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/27/01 
F i l e  Name: AY102895.DAT Sample Name: ayl02 
Dist. Form: STANDARD R.R. Index: 116-000 
D i s t .  Mode: VOLUME Laser: 87.737 % Lamp: 84.641 % 
Circulation: 6 Agitation: 3 U.sonic OFF (min) 
Lot No: 1654 Test NO: 

ID No: 01/09/26-962 

No. SIZE(um) FREO.% U.SIZE% NO. SIZE(m) FBEQ.% U.SIZE% 
0.581 
0.719 
0.805 
0.920 
1.081 
1.239 
1.265 
1.417 
3.636 
1.926 
2 . 3 2 7  
2.856 
3.565 
4.564 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5 . 0 0  
5.00 
5.00 
5.00 

0.10 
2.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 

40.00 
45.00 
50.00 

35.00 

6.000 
7.852 
10.163 
13,200 
18,125 
38.611 
80.746 
85.816 
112.731 
141.377 
169.023 
197.437 
274.568 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5 . 0 0  95.00 
2.70 97 . I O  
1.30 99.00 
0.90 99.90 

Median : 4.559 (pm) Mean: 27.951 (pm) Mode: 1.232 (pm) 
Std .  Dev.: 48.896 (pin)  Span: 26.971 
Coef. Var: 174.94% spec. Area:' 21692 lcm2/cm3) 

F - 241 



"F-8862, Rev. 0 

for WindowsCTM) Ver.l.20j Sep/27/'01 16:29 HORIBA LA-910 
Laser scatterins particle size distribution analvzer 

Condition 
T%o<He-Nel: 88.6% Dist.Form: Std. Samolina times : 100 

Agitation : 3 Circultn :6 U .sonic : ON< 120) 

<LAMP): 83.7% R.R.lndex: 1.16-0.OOi < > 

Format 

Data 
Dist.base : Volume Scaling ' : Auto Axis : LogX - LinearY 

Median : 2.426pm SP.Area : 33226cmz/cm' S.D. : 4.946wn 
Mode : 0.949ym Mean : 4.859pm 
C.V. : 101.80% 

Span : CD I0.O.D 90.0) / 050 = 4.749 

Dia. on To< 5.0%) : 0.722pm V0 on Dia.( 0.100pm) : 0.0% 
Dia. on yo< 25.0%) : 1.087pm To on Dia.< 1.000pm) : 20.4% 
Dia. on v0( 50.0%) : 2.426ym % on Dia.< 10.000pm) : 83.4% 
Dia. on %< 75.0%) : 7.700pm % o n  Dia.< 100.000pm) : 100.0% 
Dia. on Yo( 95.0y0) : 15.040,~m % on Dia.< 1000.000ym) : 100.070 

0.02 0.1 1.0 10.0 100 1020 
Particle size / urn 

SizeCpm) 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.3 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

- - 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

Size<pm) 

26.11 
-. 

22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 ~. 
8.816 
7.697 
6.720 
5.867 
5.122 

Freq<%>Und<Yob) 

0.38 100.00 ~~ 

0.72 99.62 
1.54 98.90 
2.15 97.35 
3.15 95.20 
3.96 92.05 
4.43 88.10 ~~ ~ 

4.46 83.67 
4.23 79.21 
3.83 74.99 
3.52 71.16 
3.11 67.64 
2.84 64.53 ~ ~~ 

4.472 2.73 6 1  69 - - - - - . - 
3.905 2.65 58.96 
3.409 2.54 56.30 
2.976 2.48 53.76 
2.599 2.52 51.28 
2.269 2.58 48.75 
1.981 2.99 
1.729 3.90 
1.510 4.85 
1.318 6.28 
1.151 7.47 
1.005 7.67 

F - 242 
...._..-...-.I 

46.17 
43.18 
39.28 
34.43 
28.15 
20.68 

.., . . 

Size<pm) 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.372 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

1.83' 2.78 
0.70 0.96 
0.25 0.25 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 ~~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 



HNF-8862. Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/27/01 
File Name: AY102896.DAT Sample Name: aylO2 ID NO: 01/09/26-963 
Diet. Form: STANDARD R.R. Index: 116-000 
Diet. Mode: VOLUME Laser: 88.557 0 Lamp: 83.740 t 
Circulation: 6 Agitation: 3 U.Sonic ** lmin) 
Lot No: 1654 Test No: 

No. SIZEfm) FREO.% U.SIZE% No. s I Z E  Im) FREO.% U.SIZE& 
( 1) 0 .471  0.10 0.10 3 .187  5.00 55.00 
( 2)  0.586 
( 3 )  0.646 
( 4 )  0.724 
( 5 )  0.824 
( 6 )  0.910 
( 7) 0.924 
( 8) 0.994 
( 9) 1.089 

( 11) 1.341 
( 12 )  1 .550 
( 13 )  1 .882  
( 14 )  2.432 

( 10) 1 .200  

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4 .20  
5.00 
5.00 
5 .00  
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 

10.00 
15,OO 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

4.122 
5.235 
6.439 
7.700 
9.042 

10.272 
10.538 
12.373 
15.048 
17.947 
2 0 . 3 2 1  
25.246 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99 .00  
0.90 99.90 

Median : 2.426 (pm) Mean: 4.859 (pm) Mode: 0.939 (fin) 
Std. Dev.: 4.946 (pm) Span: 3.026 
Coef. Var: 101.80% Spec. Area: 33226 (cm2/cm3) 

. .  

F - 243 
. .  



HNF-8862. Rev. 0 

for Windows<TM) Ver.l.2Oj Sep/27/’01 16:29 HORIBA LA-910 
Laser scattering particle size distribution analyzer - 

PARTICLE SIZE MEASUREMENT DATA 
ID# ; 010926-964 i2:3a Material : 
Filename : AY102897 Source 
Sample : ay102 Lot Numbe : 1654 

Condition 
rvow+e-Ne) ; 88.77- Dist.Form: Std. Sarndinrr times : 100 

<LAMP): 84.4% R.R.index: 1.16-0.OOi ( > 
Agitation : 1 Circul tn : 6  U.sonic :#< 120) 

Format OFF. 
Dist.base : Volume Scaling : Auto Axis : LogX . LinearY 

Data 
Median : 2.812pm SP.Aroa : 28401crn‘/crn’ S.D. : 4.420prn 
Mode : 1.226pm Mean ; 4.638um 
C.V. : 95.30% 

Span ; <D 10.0-D 90.0) / D50 - 3.613 

Dia. on %< 5.0%) : 0.840vm vo on Pia.( 0.100pm> : 0.0% 
Dia. on %< 25.0%) : 1.356pm % on 0ia.C 1.000pm) : 11.1% 
Dia. on %< 50.0%) : 2.812prn yo on Dia.< 10.000prn) : 87.1v0 
Dia. on %< 75.Opl0) : 6.659pm 7- on Dia.< 1OO.OOOpm) : 100.0% 
Dia. on %< 95.0%) ; 13.959pm yo on Dia.< 1000.000pm) : 100.0% 

SireCwm) 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 

.. 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 ~~ 

116.2 0.00 100.00 ~. ~ 

101.5 0.00 100.00 
88.58 0.00 100.00 
77.34 0.00 100.00 
67.52 0.00 100.00 
58.95 0.00 100.00 
51.47 0.00 100.00 
44.94 0.00 100.00 
39.23 0.00 100.00 

..... . 

Particle size / pm 

Size<vm) Freq(%>UndC%) 

26.11 

19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 

5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

22.80 

5.867 

F 

0.30 
0.56 
1.10 
1.60 
2.35 
3.07 
3.65 
3.97 
4.09 
4.04 
4.03 
3.85 
3.79 
3.87 
3.99 
4.04 
4.07 
4.11 
4.15 
4.51 
5.29 
5.78 
6.30 
6.19 
5.18 - 244 . .__I .. ..- 

100.00 
99.70 
99.14 
98.04 
96.44 
94.09 
91.02 
87.37 
83.40 
79.31 
75.27 
71.24 
67.39 
63.60 
59.73 
55.74 
51.70 
47.63 
43.52 
39.37 
34.86 
29.57 
23.80 
17.49 
11.30 

. .  

0.669 0.68 
0.584 0.22 
0.510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 ~ ~~ ~~ . 
0.172 0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.91 
0.22 
0.00 
0.00 
0 .oo 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



“F-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE CUstom - C 09/27/01 
File Name: AY102897.DAT Sample Name: ayl02 ID NO: 01/09/26-964 
Dist. Form: STANDARD R.R. Index; 116-000 
Dist. Mode: VOLUME Laser: 88.744 it Lamp: 84.428 % 
Circulation: 6 Agitation: 1 U.Sonic OFF (min) 
Lot No: 1654 T e s t  No: 

No. SIZE(um) PREP.% U.SIZE% No. SIZE(um) FRBO.% U.SIZE% 
( 1) 0.543 
( 2) 0.674 
( 3) 0.746 
( 4) 0.841 
( 5) 0.973 
( 6) 1.092 

( 8) 1.217 
( 9) 1.358 
( 10) 1.528 
( 11) 1.737 
( 12) 2.025 
( 13) 2.388 
( 14) 2.819 

( 7) 1.111 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 ( 15) 
1.00 ( 16) 
2.30 ( 17) 
5.00 ( 18) 
10.00 ( 19) 
15.00 ( 20) 
15.80 ( 21) 
20.00 ( 22) 
25.00 ( 23) 
30.00 ( 24) 
35.00 \ 25) 
40.00 ( 26) 
45.00 ( 27) 
50.00 

3.330 
3.944 
4.712 
5.627 
6.663 
7.886 
9.074 
9.332 
11.154 
13.990 
16.903 
19.574 
24.992 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Std. Dev.: 4.420 (pm) Span: 2.596 
Coef. V a r :  95.30% Spec. Area: 28401 (cm2/cm3) 

Mode: 1.232 (pm) 

F - 245 
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Condition 
Tyoo(He-Ne> : 86.3% Dist.Form: Std. SamDlinn times : 100 

Agitation : 1 Circultn : 6  U.sonic : OFF< 120) 

(LAMP): 81.9% R.R.Index: 1.16-0.OOi < > 

Format 

Data 

Dist.base : Volume Scaling : Auto Axis : LogX. LinearY 

Median : 2.186pm SP.Area : 32187cm’/cm3 S.D. : 2.826pm 
Mode : 1.227pm Mean : 3 .335~~7 
c-v. : 84..73% 

Span : (D 10.0-0 90.0) / D50 = 3.025 

Dia. on %( 5.0%) : 0.8281~m 70 on 0ia.C 0.100pm) : 0.0% 
Dia. on %( 25.0%) : 1.253~- % on 0ia.c 1.000~~1) : 12.5% 
Dia. on %( 50.0%6) : 2.186pm Yo on Dia.( 10.OOOpm) : 96.3% 
Dia. on %( 75.0%) : 4.6001.1m 5% on 0ia.C 100.000pm) : 100.0% 
Dia. on YO( 95.0%) : 9.362pm YO on Dia.( 1000.000pm) : 1 0 0 . O ~ o  

.. .. ___ , 

0.02 0.1 1 .o 10.0 100 1020 
Particle size / vrn 

Size(pm) Freq(%)Und(~o> SizeCpm) Freq<%)Und<%> SizeCWm) Freq<%b)Und(%> 
_- 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 
58.95 
51.47 
4.4.94 
39.23 

88.58 

-. 
0.00 100.00 
0.00 100.00 
0.00 100.00 .~ 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 - -~ 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

- 
26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
3.005 

F 

- __I. 
0.00 100.00 
0.00 100.00 
0.00 100.00 - ~. 
0.19 100.00 
0.50 99.81 
1.04 99.31 
1.81 98.27 
2.62 96.46 
3.33 93.84 

4.16 86.71 
4.19 82.55 
4.24 78.36 
4.38 74.12 
4.52 69.74 
4.58 65.22 
4.62 60.65 
4.71 56.03 
4.81 51.32 
5.31 46.51 
6.32 41.20 

7.66 27.88 
7.46 20.23 
6.11 12.77 

3.80 90.51 

7.00 34.88 

- 246 

0.669 

0.510 
0.44.5 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.05.1 
0.044 
0.039 
0.034 
0.029 
0.026 

0.584 
0.67 0.87 
0.20 0.20 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/27/01 
File Name: AY102898.DAT sample Name: ay102 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 86.320 % Lamp: 81.935 % 
Circulation: 6 Agitation: 1 U.Sonic OFF (min) 
Lot No: 1654 Test No: 

ID No: 01/09/26-965 

N o .  SIZE(um) PREP.% U.SIZE% No.  SIZE(m) FREP.% U.SIZE% 
( 1) 0.547 
( 2 )  0.675 
( 3 )  0.743 
( 4) 0.830 
( 5) 0.947 
( 6) 1.049 
( 7) 1.064 
( 8 )  1.146 
( 9) 1.255 
( 10) 1.376 
( 11) 1.514 
( 12) 1.688 
( 13) 1.909 
( 14) 2.190 

0.10 
0.30 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5 . 0 0  
5 .00  
5.00 

0.10 
1.00 
2 . 3 0  
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

2.527 
2.923 
3.388 
3.938 
4.608 
5.414 
6.205 
6.370 
7.566 
9.384 
11.105 
12.745 
16.223 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5..00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 2.186 (pm) Mean: 3.335 (pm) Mode: 1.232 (pm) 
Std. Dev.: 2.826 (pm) Span: 2.178 
Coef. V a r :  84.73% Spec. Area: 32187 (cm2/cm3) 

F - 247 

.. 



"F-8862, Rev. 0 

for Windows<TM) Ver.l.20j Sep/27/'01 16:29 HORIBA LA-9-10 . 
Laser scatterin= Particle size distribution analyzer 

PARTICLE SIP€ MEASUREMENT DATA 
ID# : 010926-966 12:54 Material : 
Filename : AY102899 Source 
Sample : aylO2 Lot Numbe 1654 

Conditlon 
T%(He-Ne>: 86.1% Dist.Form: Std. Samalinn times : 1 0 0  

Agitation : 3 Circultn : 6  U.sonic : OFF( 120) 

(LAMP): S2.2% R,R.inde;x: 1.16-0.OOi < > 

Format 

Data 

Dist.base : Volume Scaling : Auto AxiQ : LogX . LinearY 

Median : 2.6040m SP.Area : 28595crnP/cm3 S.D. : 3.701pm 
Mode : 1.236pm Mean : 4.095vm 
C.V. : 90.38% 

Span : (D 10.0-D 90.0) / D50 = 3.282 

Dia. on %< 5.0%) : 0.883pm vo on Dia.( 0.100pm) : 0.0% 
Dia. on Yo< 25.0%) : 1.394prn % on Dia.( 1.000~lrn) : 9.3% 
Dia. on %( 50.0%) : 2.604pm yo on Dia.( 10.000pm) : 91.2% 
Dia. on %< 75.0%) : 5.686pm yo on Dia.< 100.000~rn) ; 100.0% 
Dia. on %< 95.0%) : 11.943pm yo on Dia.< 1000.000prn) : 100.0% 

. ~. .. 

0.02 0.1 1.0 10.0 100 1020 
Particle size I urn 

Size<prn> 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

- Frea<%>Und<%> Size(pm> Sire(pm) Freq(%)Und<%> 

0.00 100.00 
0.00 100.00 
0.00 100.00 

0.00 100.00 
0.00 100.00 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

26.11 
22.80 
19.90 

15.17 
13.25 
11.56 

17.39 

10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

F 

0.00 100.00 
0.22 100.00 
0.54 99.78 ~- .~ ~ 

0.91 99.24 
1.56 98.33 
2.31 96.76 
3.03 94.45 
3.55 91.42 

0.669 0.45 
0.584 0.13 
0.510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 

3.87 87.87 0.226 0.00 
3.98 84.00 0.197 0.00 
4.10 80.02 0.172 0.00 
4.01 75.92 0.150 0.00 
4.04 71.91 
4.21 67.87 
4.43 63.66 
4.59 59.23 
4.71 54.64 

4.91 45.11 
5.31 40.20 
6.10 34.89 
6.47 28.79 
6.69 22.33 

4.82 49.93 

6.15 15.63 
4.73 9.49 
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0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.58 
0.13 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



"F-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/27/01 
File Name: AY102899.DAT Sample Name: ay102 ID NO: 01/09/26-966 
Dist. Form: STANDARD R.R. Index: 116-000 
Diat. Mode: VOLUME Laser: 86.143 % Lamp: 82.161 % 
Circulation: 6 Agitation: 3 U.Sonic OFF (mid 
Lot NO: 1654 Test No: 

No.  SIZE(urn) FREQ.% U.SIZE% No.  S I Z E f w )  FREO.% U.SIZE% 
( 1) 0.566 0.10 0.10 3.010 5.00 55.00 
( 2) 0.700 
( 3) 0.782 
( 4) 0.884 
( 5) 1.017 
( 6) 1.136 
( 7) 1.155 
( 8) 1.260 
( 9) 1.397 
( 10) 1.553 
( 11) 1.735 
( 12) 1.971 
( 13) 2.262 
( 14) 2.604 

0.90 1.00 
1.30 2.30 
2.70 5.00 
5.00 10.00 
5.00 15.00 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

3.495 
4.085 
4.815 
5.696 
6.716 
7.754 
7.985 
9.583 

11.964 
14.402 
16.799 
21.488 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 2.604 (pm) Mean: 4.095 (pm) 
Std. Dev.: 3.701 (pm) Span: 2.403 
Coef. Var: 90.38% Spec. Area: 28595 (cm2/cm3) 

Mode: 1.232 . (p )  

F - 249 



HNF-8862, Rev. 0 

for WindowsCTM) Var. 1.20i Sep/27/'01 16:29 HORIBA LA-910.  . 
Laser scattering particle size distribution analyzer 

Condition 
Dist.Form: Std. Sammlinn times : 100 

) 
Tyo(He-Ne) : 86.8"/^ 

Agitation : 3 Circuitn : 6  

<LAMP): 81.1% R.R.lndsx: 1.16.0.00i < 
U.sonic : ON( 120) 

Format 
Dist.base : volume Scaling : Auto Axis : LogX - LinearY 

Median : 2.169pm SP.Area : 34440cm'/cm' S.D. : 4.142pm 
Mode : 0.951um Mean : 4.155vm 

Data 

C.V. : 99.69% 

Span : (D 10.0-D 90.0) / D50 = 4.393 

Dia. on %( 5.076'0) : 0.725pm 9% on Dia.( 0.100ym) : 0.0% 
Dia. on %( 25.0%) : 1.081pm % on Dia.< 1.00Opm) : 20.5% 
Dia. on %< 50.0%) : 2.169ym %on Dia.< 10.000ym) : 89.0% 
Dia. on %( 75.0%) : 6.302um '% on Dia.( 100.000pm> : 100.0% 
Dia. on ye( 95.070) : 12.745pm vo on Dia.( 1000.000~m) : 100.0~0 
10, ,. . __ w 7- 

Siza<vrn) 

1019.5 

777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200-0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

ago. 1 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

0.00 100.00 
0.00 100.00 

Particle size / Nrn 

26.1 1 

19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 

22.80 

2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

F -  

0.12 100.00 
0.28 99.88 
0.69 99.61 
1.15 98.92 
1.96 97.77 
2.85 95.81 
3.63 92.96 
4.09 89.33 
4.24 85.24 

3.97 76.88 
4.12 80.99 

2.96 59.64 

0.669 1.78 
0.584 0.67 
0.510 0.24 
0.445 0.00 
0.389 0.00 
0.339 0.00 

~ ~ _ _  ~. 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 
0.172 0.00 

3.60 72.91 0.150 0.00 
3.34 69.31 0.131 0.00 
3.22 65.96 0.115 0.00 
3.11 62.75 0.100 0.00 

0.087 0.00 
0.076 0.00 2.85 56.67 

2.86 53.82 

3.30 48.06 
4.26 44.76 
5.22 40.50 
6.67 35.29 
7.81 28.62 
7.89 20.82 

2.89 50.96 

250 

0.067 0.00 
0.058 0.00 . 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

2.68 
0.91 
0.24 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 .oo 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862. Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/27/01 
File Name: AY1029OO.DAT Sample Name: aylO2 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 86.792 % Lamp: 81.117 % 
Circulation: 6 Agitation: 3 U.sonic ** (min) 
Lot No: 1654 Test No: 

ID NO: 01/09/26-967 

I 1) 0.472 
( 2) 0.588 
( 3 )  0.651 
( 4) 0.727 
( 5 )  0.826 
( 6) 0.911 
( 7) 0.924 
( 8 )  0.992 
( 9) 1.083 
( 10) 1.186 
( 11) 1.311 
( 12) 1.491 
( 13) 1.748 
( 14) 2.173 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

2.755 
3.467 
4.302 
5.265 
6.316 
7.461 
8.542 
8.753 
10.367 
12 .'760 
15.106 
17.674 
23.265 

No. SIZE(um) FREQ.% U.SIZE% No. SIZE(um) FREQ.% U.SIZE% 
5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 2.169 (pm) Mean: 4.155 (pm) 
Std.  DeV.: 4.142 (pm) Span: 2.970 
Coef. Var: 99.69% Spec. Area: 34440 (cm2/cm3) 

Mode: 0.939 (pm) 
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“F-8862. Rev. 0 

for WindowsCTM) Ver.l.20j Sep/27/’01 16:30 HORIBA LA-910 .  . 
Laser scattering particle SIZE distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010926-968 13:03 Material : 
Filename : AY102901 Source 
Sample : ay102 Lot Numbe 1 1654 

Condition 
T%(He-Ne> : 86.8W- Dist.Form: Std. Samolinc times : 100 

(LAMP): 81.8% R.R.lndex: 1.16-0.OOi ( > 
:Ql6’ 120) lJsc od Agitation : 1 Circultn : 6  U.sonic 

Format 

Data 

Dist.base : Volume Scaling : Auto Axis : LogX . LinearY 

Median : 2.631pm SP.Area : 29509cmz/cm’ S.D. : 2.913pm 
Mode : 1.230pm Mean : 3.645ym 
C.V. : 79.93% 

Span : (D 10.0-D 90.0) / D50 = 2.646 

Dia. on %( 5.0%) : 0.847~m Yo on Dia.C 0.100ym) : 0.0% 
Dia. on yo( 25.070) : 1.367ym on Dia.( 1.OOOpm) : 10.7% 
Dia. on ye( 50.070) : 2.631pm yo on Dia.< 10.000pm) : 95.7% 
Dia. on %< 75.0%) : 5.136vm V0 on Dia.< 100.000~m) : 100.0% 
Dia. on %( 95.0%) : 9.682pm yo on Dia.< 1000.000ym) : 100.0% 

0.02 0.1 1.0 10.0 100 1020 
Particle size / pm 

.. . 

Sizetpm) SizeCprn) 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 

51.47 

39.23 

88.58 

58.95 

a4.94 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

F 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.23 100.00 
0.59 99.77 
1.20 99.1% 
2.06 97.98 
2.99 95.92 

4.41 89.12 

4.94 79.84 
4.99 74.90 
5.11 69.91 
5.17 64.80 
5.11 59.63 

4.85 49.55 
4.71 44.70 
4.96 39.99 
5.64 35.03 
5.98 29.39 
6.38 23.40 
6.13 17.03 
5.04 10.90 

3.82 92.94 

4.87 84.71 

4.97 54.52 
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0.669 0.65 0.86 
0.584 0.21 0.21 
0.510 0.00 0.00 
0.445 0.00 0.00 
0.389 0.00 0.00 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.00 ~. ~ ~ 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 ~~. ~ 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/27/01 
File Name: AY102901,DAT Sample Name: aylOZ ID NO: 01/09/26-968 
Dist. Form: STANDARD R.R. Index: ,116-000 
Dist. Mode: VOLUME Laser: 46.E35 % Lamp: 81.827 % 
circulation: 6 Agitation: 1 U.Sonic (jFF(min) 
Lot No: 1654 Test No: 

No. SIZE(Um) FREQ.% U.SIZE% No. SIZE(um) FREO.% U.SIZE% 
( 1) 0.545 0.10 0.10 3.017 5.00 55.00 
( 2) 0.677 
( 3) 0.753 
( 4) 0.849 
( 5 )  0.982 
( 6 )  1.103 
( 7) 1.122 
( 8 )  1.229 
( 9) 1.369 
( 10) 1.534 
( 11) 1.728 
( 12) 1.982 
( 13) 2.289 
( 14) 2.633 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

3.444 
3.926 
4.484 
5.137 
5.895 
6.630 
6.784 
7.955 
9.701 

11.364 
12.993 
16.433 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 2.631 (pm) Mean: 3.645 (pm) Mode: 1.232 (flm) 
Std. Dev.: 2.913 (pm) span: 1.728 
coef. var: 79.93% spec. Area: 29509 (cm2/cm3) 
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“F-8862, Rev. 0 

for Windows<TM) Ver.l.20j Sep/27/’01 16:30 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010926-969 14:32 Material : 
Filename : AY102902 Source 
Sample : ay102 L o t  Nurnbe 1655 

Condition 
T%(He.Ne>: 81.741n Dist.Form: Std. Sarnolina times : 100 

Agitation : 0 Circultn : 6  U.sonic : OFF< 120) 
(LAMP): 76.9% R.R.Index: 1.16-0.OOi ( > 

Format 

Data 

Dist.base : Volume Scaling : Auto Axis : LogX. LinearY 

Median : 2.503$.1rn SP.Area : 29019cmi/cm3 S.D. : 3.577pm 
Mode : 1.237urn Mean : 3.956~11~7 
C.V. : 90.42% 

Span : <D 10.0-D 90.0) / D50 = 

Dia. on YO< S.OYe> : 0.887pm YO on  Dia.( 0.100pm) 
Dia. on yo( 25.0%) : 1.383pm % on Dia.< 1.0001,1rn> 
Dia. on %< 50.0%) : 2.503pm 5% on Dia.( 10.000wn) 
Dia. on Yo< 75.0%) : 5.424pm 74 on Dia.< 100.000~m) 
Dia. on yo< 95.0%> : 11.537um yo on Dia.( 1000.000pm) 

3.285 

0.0% 
9.2% 

92.0% 
100.0% 
100.0% 

SizeCpm) 

1019.5 

777.1 

._ -. 

890.1 

678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 ~-~ ~ 

262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 

51.47 
44.94 
39.23 

88.58 

58.95 

Freq<%Wnd<%> 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

- - - -- 

. . 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 ~ 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

Particle size / urn 

Size<@rn) 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 

1.151 
1.005 

1.318 

F -  

Freq(%>UnW%) 

0.00 100.00 
0.18 1oo.00 
0.45 99.82 
0.80 99.37 
1.40 98.58 
2.13 97.18 
2.84 95.05 
3.38 92.21 
3.72 88.83 

~ 

0.669 0.42 
0.584 0.12 
0.510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 

3.86 85.11 ~ ~~ ~ ~~ 

3.98 81.25 0.172 0.00 
3.92 77.27 0.150 0.00 
3.97 73.35 0.131 0.00 
4.16 69.38 

0.197 0.00 

0.115 0.00 
4.42 65.22 
4.63 60.80 
4.80 56.17 
4.96. 51.37 
5.11 46.40 
5.56 41.30 

6.76 29.36 
6.93 22.61 
6.29 15.68 
4.76 9.39 

6.38 35.74 

. 254 

0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.54 
0.12 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 .oo 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/27/01 
File Name: AY102902.DAT Sample Name: ay102 ID No: 01/09/26-969 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 81.718 k Lamp: 76.865 % 
Circulation: 6 Agitation: OFF U.Sonic OFF (min) 
Lot No: 1655 Test No: 

( 1) 0 . 5 7 1  
( 2 )  0 .704  
( 3) 0 .786  
( 4 )  0 . 8 8 7  
( 5)  1 . 0 1 9  
( 6 )  1 . 1 3 5  
( 7 )  1 . 1 5 4  
( 8 )  1 .255  
( 9)  1 . 3 8 6  
( 1 0 )  1 . 5 3 2  
( 11) 1 . 7 0 4  
( 1 2 )  1 .922  
( 13) 2 .189  
( 1 4 )  2 .508 

0 . 1 0  0 . 1 0  
0.90 1 . 0 0  
1 . 3 0  2 .30  
2.70 5.00 
5 . 0 0  1 0 . 0 0  
5 . 0 0  15 .00  
0.80 15.80 
4 .20  20 .00  
5 . 0 0  25 .00  
5.00 30.00 
5 . 0 0  35.00 
5 . 0 0  40 .00  
5.00 45.00 
5 . 0 0  50.00 

2.884 
3 .334  
3.880 
4.574 
5 .436  
6 .452  
7.467 
7 . 6 6 9  
9 .260  

11 .539  
13.966 
1 6 . 3 4 1  
21.158 

NO. SIzE(um) FREO.% U.SIZE% No. SIZE(um) PREP.% U.SIZE% 
5 .00  55 .00  
5.00 6 0 . 0 0  
5 .00  65 .00  
5 . 0 0  7 0 . 0 0  
5.00 7 5 . 0 0  
5 .00  8 0 . 0 0  
4 . 2 0  8 4 . 2 0  
0.80 8 5 . 0 0  
5 . 0 0  90.00 
5 .00  95.00 
2.70 9 7 . 7 0  
1 .30  99 .00  
0.90 99.90 

Median : 2.503 (pm) Mean: 3.956 (pm) 
Std. D e v . :  3.577 (pm) Span: 2.442 
Coef. V a r :  90 .42% Spec. Area: 29019 (cmZ/crn3) 

Mode: 1.232 (pm) 

F - 255 
._ . 



HNF-8862, Rev. 0 

for Windows(TM) Ver.l.20j Sep/27/'01 16:30 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# 7 010926-970 14:36 Material : 
Filename : AY102903 Source 
Sample : ay102 Lot Nurnba : 1655 
Condition 

TVXHe-Ne> : 81.4% Dist.Form: Std. SamolinP- times : 100 
(LAMP): 76.8% R.R.lndex: 1.16-0.001 ( > 

Agitation : 3 Circultn : 6  U.sonic : OFF< 120) 

Format 
Dist.base : Volume Scaling : Auto Axis : LogX - LinearY 

Data 
Median : 3.000um SP.Area : 26061cm2/cm3 S.D. : 4.91aum 

: 1.240um Mean : 5.074pm Mode 
C.V. : 96.92% 

Span : (D 10.0-0 90.0) / D50 = 3.749 

Dia. on %C 5.0%) : 0.91 lprn Yo on Dia.< 0.100prn) : 0.0% 
Dia. on %( 25.0%) : 1.500pm % on Dia.< 1.000pm) : 7.874. 
Dia. on %C 50.0%> : 3.000pm % on Dia.< 10.000pm) : 84.4y0 
Dia. on %( 75.0%> : 7.204vm % on Dia.< 100.000pm) : 100.0~? 
Dia. on %C 95.0%) : 15.525pm Yo on Dia.< 1000.000yrn> : 1 0 0 . O ~ o  

Size(prn) 

1019.5 

777.1 

- __ 
890.1 

678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 

51.47 
44.94 
39.23 

58.95 

FreqC%>U nd<Y0> 

0.00 100.00 
0.00 1Q0.00 
0.00 100.00 
0.00 100.00 

-. 

~ . ~ ~ 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

Particie size 1 urn 

26. I 1  

19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 

5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1 .981 
1.729 
1.510 
1.318 
1.151 
1.005 

22.80 

5.867 

F 

0.55 
0.92 
1.58 
2.10 
2.81 
3.38 
3.77 
3.92 
3.91 
3.80 
3.77 
3.64 
3.66 

4.09 
4.30 
4.46 
4.59 

5.03 
5.70 
5.95 
6.01 
5.39 
4.04 

3.84 

4.68 

-256 

99.80 
99.25 
98.33 
96.75 
94.64 
91.83 

84.68 
80.76 
76.85 
73.05 

65.64 

88.45 

69.28 

61.98 
58.13 
54.04 
49.74 
45.28 
40.69 
36.01 

25.28 
19.33 
13.31 
7.93. 

30.98 

0.669 0.35 
0.584 0.10 
0.510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 ~~ 

0.197 0.00 
0.172 0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

~ 

0.46 
0.10 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/27/01 
File Name: AY102903.DAT Sample Name: ayl02 ID No: 01/09/26-970 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 81.362 % Lamp: 76.844 % 
Circulation: 6 Agitation: 3 U.Sonic OFF (min) 
L o t  No: 1655 Test No: 

No. S I Z E ( m )  FREQ.% U.SIZE% No. S I Z E ( m )  FREQ.% IJ.SIZE% 
( 1) 0.583 0.10 0.10 ( 15 )  3.525 5 .00  55.00 
( 2 )  0.719 
( 3 )  0.803 
( 4)  0.912 
( 5 )  1 . 0 6 1  
( 6)  1.198 
( 7) 1 .220 
( 8 )  1.340 
( 9 )  1 . 5 0 1  
( 10) 1.692 
( 11) 1.930 
( 12 )  2.226 
( 13) 2.578 
( 14) 3.002 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5 .00  
5 .00  
5.00 
5.00 

1.00 
2.30 
5.00 

10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

4.180 
5.009 
6.030 
7 .221  
8.598 
9 .941  

10.222 
12.335 
15.546 
18.896 
22.016 
28.039 

5.00 60.00 
5.00 65 .00  
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5 .00  95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 3.000 ( em)  Mean: 5.074 (ern) Mode: 1.232 (em)  
Std. Dev.: 4.918 (ern) Span: 2.773 
Coef. Var: 96.92% Spec. Area: 26061 (cm2/cm3) 

F - 257 

.. 



HNF-8862, Rev. 0 

HORIBA LP 
Laser scattering partlcl 

PARTICLE SIZE MEASUREMENT 
ID# : 010926-971 14:42 
Filename AY102904 
Sample ay102 

DATA 
Material i 
Source 
Lot Numbe 1 1655 

Condition 
Trr/,iHe-Ne> : 81.5% Dist.Form: Std. SamDllna times : 100 

(LAMP): 74.6% R.R.lndex: 1.16-0.OOi ( > 
Agitation : 3 Circultn : 6  Usonic : ON( 120) 

Format 

Data 

Dist.base : Volume Scaling : Auto Axis : LogX - LinearY 

Median : 2.690prn SP.Area : 31509cma/cma S.D. : 5.241vm 
Mode : 1.067wrn Mean : 5.124pm 
C.V. : 102.28% 

Span : (D 10.0-D 90.0) / D5O = 4.488 

Dia. on Yo( 5.0%) : 0.748vm Yo on Dia.( 0.100Mm) : 0.0% 
Dia. on %( 25.070) : 1.144pm Yo on Dia.C I .000pm> : 18.0% 
Dia. on %< 50.0%) : 2.690pm yo on Dia.( 10.000vm) : 82.2% 
Dia. on Yo( 75.0%) : 7.927vm Yo on Dia.( 100.000~m) : 100.0% 
Dia. on Yo( 95.0%) : 1 6 . 0 7 6 ~ ~ 1  5% on Dia.C 1000.000pm) : 100.0% 

Sizecpm) 
-- -- 
1019.5 

777.1 

592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

890.1 

678.5 

- . .. 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

0.00 100.00 
0.00 100.00 

0.00 100.00 

Particle size / pm 

17.38 2.42 96.39 

0.669 1 .SO 26.1 1 0.59 99.80 
22.80 1.01 99.21 0.584 0.55 
19.90 1.82 98.21 0.510 0.19 

0.445 0.00 
15.17 3.26 93.97 
13.25 3.91 90.71 

0.389 0.00 
0.339 0.00 .~~ - ~~~ ~ 

11.56 4128 86.80 0.296 0.00 
10.10 4.30 82.52 0.259 0.00 
8.816 4.11 78.22 0.226 0.00 
7.697 3.79 74.11 0.197 0.00 
6.720 3.55 70.32 
5.867 3.20 66.77 

0.172 0.00 
0.150 0.00 ~ ~ -~~ . ~~ - 

5.122 2.98 63.57 0.131 0.00 
4.472 2.91 60.59 0.115 0.00 
3.905 2.87 57.68 0.100 0.00 
3.409 2.78 54.81 0.087 0.00 
2.976 2.72 52.03 0.076 0.00 
2.599 2.76 49.31 
2.269 2.80 46.55 
1.981 3.19 43.75 

1.510 4.94 36.47 
1.318 6.20 31.53 
1.151 7.12 25.33 
1.005 7.05 18.21 

1.729 4.08 40.55 

F - 258 . .. 

0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

2.25 
0.75 
0.19 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/27/01 
File Name: AY102904.DAT Sample Name: ay102 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: si.503 % Lamp: 74 .555  0 
Circulation: 6 Agitation: 3 U.Sonic ** linin) 
Lot No: 1655 Test No: 

ID NO: 01/09/26-971 

No. SIZE(um) FREO.% U.SIZE% No, SIZE(um) FREO.% U.SIZE% 
( 1) 0.478 
( 2) 0.598 
( 3) 0.670 
( 4) 0.749 
( 51 0.854 
( 6) 0.947 
( 7) 0.961 
( 8 )  1.042 
( 9) 1.144 
( 1 0 )  1.277 
( 11) 1.453 
( 12) 1.700 
( 13) 2.110 
( 1 4 )  2.695 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 

10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

3.441 
4.357 
5.455 
6.643 
7.939 
9.345 
10.672 
10.947 
12.941 
16.112 
19.200 
22.180 
27.986 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 2.690 (pm) Mean: 5.124 (pm)  Mode: 1.075 (pm) 
Std .  Dev.: 5.241 (pm) Span: 3.030 
Coef. Var: 102.28% Spec. Area: 31509 (cm2/cm3) 

.- .. . . . . 

F - 259 



HNF-8862, Rev. 0 

for Windows<TM) Ver.l.201 Sep/27/'01 16:30 HORIBA LA-910 
Laser scatterinu DartiCIO size distribution analvzer - .  _ - -  _ _ _  

PARTlCLE SIZE MEASUREMENT DATA 
ID* : 010926-972 14:46 Material : 
Filename : AY102905 Source 
Sample : ayl02 Lot Numbs I 1655 

Condition 
79XHe-Ne>: 81.4% Dist.Form: Std. SamDlinn times : 100 

(LAMP): 75.3Y0 R.R.Index: 1.16-0.001 < ) 

Agitation : 1 Circultn : 6  Usonic :pF4< 120) 
Format OFF 

Dist.base : VoIumI) Scaling : Auto Axis : LogX - LinearY 
Data 

Median : 2.935~m SP.Area : 27253cm'/cm* S.D. : 3 . 8 4 2 ~ ~  
Mode : 1.234~- Mean : 4 . 3 6 4 ~ ~ 1  

'Span : <D 10.0-D 90.0) / D50 = 3.033 

Dia. on %< 5.0%) : 0.880tJm % on Dia.< 0.100prn) : O.Oyo 
Dla. on %< 25.0%) : 1.464~m % on Dia.< 1.000wn) : 9.1% 
Die. on %< 50.0%0> : 2.935pm ~ % on Dia.< 10.000pm) : 90.2% 
Dia. on %< 75.0700) : 6.159~m % on Dia.< 100.000wm) : 1 0 0 . O ~ o  
Dia. on ,Vo< 95.0%) : 12.328~m % on Dia.< 1000.000wn) : 100.0% 

C.V. : 8 8 . 0 4 ~ ~  

0.02 0.1 1.0 10.0 100 1020 
Particle size I urn 

S ire<p rn> 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 

39.23 
44.94 

0.00 100.00 
0.00 100.00 
0.00 100.00 ~~~~~~ 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

Sire<vrn) 

26.11 
22.80 
19.90 
17.38 
15.17 

' 13.25 
11.56 
10.10 

7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 

8.816 

~~ 

2.976 
2.599 
2.269 
1.981 
1.729 
1.510 

Freq<%>Und<5%) 

0.10 100.00 
0.25 99.90 
0.59 99.65 
1.01 99.06 
1.71 98.05 
2.52 96.34 
3.31 93.81 
3.90 90.50 
4.27 86.60 
4.41 82.33 
4.54 77.92 
4.44 73.38 
4.43 68.93 
4.56 64.50 
4.70 59.94 
4.75 55.24 
4.72 50.49 
4.67 45.77 
4.59 41.10 
4.81 36.52 
5.41 31.70 
5.65 26.29 

1.318 5.87 20.64 ~~~ ~~ 

1.151 5.49 14.77 
1.005 4.39 9.29 

Size<pm) 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 

0.051 
0.044 
0.039 

0.058 

0.034 
0.029 
0.026 

0.53 0.70 
0.17 0.17 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 . 0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 ~~~~ ~ ~~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 ~~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
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"F-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE cuetom - c 03/27/01 
File Name: AY102905.DAT Sample Name: aylO2 ID NO: 01/09/26-972 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 81.436 % Lamp: 75.279 % 
Circulation: 6 Agitation: 1 U.Sonic afF fmin) 
Lot NO: 1655 Test No: 

No. SIZE(rcm) FREO.% U.SIZE% No. SfZE(um) FREQ.% U.SIZE% 
( 1) 0.553 0.10 0.10 ( 15) 3.387 5.00 55.00 
( 2) 0.690 
( 3) 0.775 

( 5 )  1.024 
( 6 )  1.157 

( 8 )  1.300 
( 9) 1.466 
( 10) 1.660 
( 11) 1.902 
( 12) 2.200 
( 13) 2.544 
( 14) 2.937 

( 4) 0.880 

( 7) 1.180 0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

0.90 1.00 ( 16) 
1.30 2.30 ( 17) 
2.70 5.00 ( 18) 
5.00 10.00 ( 19) 
5.00 15.00 ( 20) 

21) 
22) 
23 ) 
24) 
2 5 )  
26) 
27) 

3.912 
4.545 
5.301 
6.172 
7.181 
8.188 
8.397 
9.934 

12.356 
14.779 
17.253 
22.947 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 2.935 ( p m )  Mean: 4.364 (pm) 
Std. Dev. :  3.842 (pm) Span: 2.102 
Coef. Var: 88.04% Spec. Area: 27253 (cm2/cm3) 

Mode: 1.232 (pm) 

F - 261 
. - -. .. . 
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Condition 
T%o(He-Ne>: 86.5% Dist.Forrn: Std. Sarnolinsz times : 100 

(LAMP): 83.0% R.R.Index: 1.16-0.OOi < > 
Agitation : 1 Ci rcu Itn : 6  U.sonic : OFF< 120) 

Format 

Data 

Dist.base : Volume Scaling : Auto Axis : LOEX. LinearY 

Median : 2.279pm SP.Area ; 30563cm'/crn' . S.D. : 2.768pm 
Mode : 1.241prn Mean : 3.313ym 
C.V. : 83.53y0 

Span : (D 10.O.D 90.0) / D50 = 2.726 

Dia. on To< 5.0%) : 0.891prn 5% on Dla.( 0.100wn> : 0.0% 
Dia. on %( 25.0%) : 1.362pm % on Dia.( 1.000prn> : 9.1% 
Dia. on %< 50.0%) : 2.279ym % on Dia.( 10.000prn> : 96.4'% 
Dia. on V0< 75.0%) : 4.324prn % on Dia.( 100.000prn> : 100.0% 
Dia. on %< 95.0%) : 9.193pm % on Dia.< 1000.000pm> : 100.0% 

. . __._____ . 

0.02 0.1 1.0 10.0 100 1020 
Particle size / urn 

S i%e(p m) Freq<%)U nd<%> SizeCp m> Freq<%)U nd<%> - , . - -. . 
1019.5 
890.1 
777.1 
678.5 
592.4 ~~~ 

517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

F 

0.00 100.00 
0.00 100.00 
0.12 100.00 
0.26 99.88 

0.669 0.39 
0.584 0.11 
0.510 0.00 
0.445 0.00 

0.54 99.62 0.389 0.00 
0.99 99.08 0.339 0.00 
1.57 98.09 0.296 0.00 
2.20 96.52 0.259 0.00 
2.81 94.32 0.226 0.00 
3.30 91.51 0.197 0.00 
3.77 88.21 0.172 0.00 
4.01 84.45 0.150 0.00 
4.28 80.44 0.131 0.00 
4.66 76.16 
5.05 71.50 
5.36 66.45 
5.57 61.10 
5.71 55.53 
5.84 49.82 

7.09 37.70 
7.38 30.61 
7.40 23.23 
6.55 15.82 

6.28 43.9s 

4.82 9.2s 

262 

0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 ~ ~~ ~ 

0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.49 
0.11 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE S I Z E  DISTRIBUTION DATA TABLE CUStOm - C 09/27/01 
F i l e  Name: AY102906.DAT Sample Name: ay102 ID No: 01/09/26-973 
D i s t .  Form: STANDARD R.R. Index: 116-000 
Est .  Mode: VOLUME Laser: 86.533 8 Lamp: 83.011 % 
Circulation: 6 Agitation: 1 U.Sonic OFF (min) 
Material : Source: Dup 
L o t  No: 1655 Test No: 

NO. SIZE(Icm) FREO.% U.SIZE% No.  SIZE(urn1 FREQ.& U.SIZE% 
( 1) 0.579 0.10 0.10 2.568 5.00 55.00 
( 2) 0.710 
( 3) 0 . 7.9 1 
( 4) 0.892 

( 6) 1.133 
( 7) 1.150 
( 8) 1.245 
( 9) 1.364 
( 10) 1.494 
( 11) 1.646 
( 12) 1.821 
( 13) 2.031 
( 14) 2.279 

( 5) 1.021 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

2.902 
3.292 
3.757 
4.331 
5.056 
5.821 
5.992 
7.249 
9.211 

11.198 
13.114 
17.787 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 2.279 (pm) Mean: 3.313 (pm) Mode: 1.232 (pm) 
Std. Dev.: 2.768 (pm) Span: 2.137 
Coef. Var: 83.54% spec. Area: 30563 (cm2/cm3) 
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for WindowsCTM) Ver.l.20j Sep/27/'01 16:31 
HORIBA LA-910 .  . 
Laser scattering particle size distrlbution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# 
Filename : AY102907 
sample : ay102 Lot Numbe : 1655 

: 010926.974 15:05 Material : 
Source : DUD 

Condition 
Dist.Form: Std. Sarnoiina times : 100 

) 
T%CHs-Ne) : 86.4% 

Agitation : 3 Circultn :6 U.sonic : OFF( 120) 

(LAMP): 83.170 R.R.Index: 1.16-0.001 < 

Format 
Dist.base : Volume Scaling : Auto Axis : LogX - LinearY 

Data 
Median : 2.180pm SP.Area : 31987cm'/cm' S.D. : 1.952pm 
Mode : 1.239prn Mean : 2.824pm 
C.V. : 69.11% 

Span : (D 10.0-D 90.0) / D50 = 2.135 

Dia. on %( 5.0y0> : 0.881pm Yo on DiaX 0.100pm) : O.Ovo 
Dia. on Yo( 25.0%) : 1.332pm % on Dia.< 1.000pm) : 9.8Vo 
Dia. on yo( 50.0%) : 2.18Opm % on D1a.C 10.000pm) : 99.570 
Dia. on v0< 75.0%) : 3.785pm yo on Dia.< 100.000pm) : 100.0% 
Dia. on yo( 95.0%) : 6.837pm % on Dia.( 1000.000pm) : 100.0% ,,.,i.. .. .. -... 

f 

Size(prn) 

1019.5 
890.1 
777.1 

. .- 

. . . -  
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 

51.47 
44.94 
39.23 

58.95 

Freq(%?Und<%) 
-. 
0.00 100.00 
0.00 100.00 

Particle size I urn 

26.11 0.00 100.00 
22.80 0.00 100.00 

0.00 100.00 
0.00 100.00 
0.00 100.00 

0.00 100.00 19.90 0.00 100.00 
0.00 100.00 17.38 0.00 100.00 
0.00 100.00 15.17 0.00 100.00 
0.00 100.00 13.25 0.10 100.00 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

11.56 0.33 
10.10 0.81 
8.816 1.57 
7.697 2.51 
6.720 3.54 
5.867 4.30 
5.122 4.94 
4.472 5.53 
3.905 5.97 
3.409 6.19 
2.976 6.22 
2.599 6.19 
2.269 6.13 
1.981 6.47 
1.729 7.26 
1.510 7.53 
1.318 7.62 
1.151 6.83 
1.005 5.11 

F - 264 

99.90 
99.57 
98.76 
97.19 
94.68 
91.14 
86.84 

76.37 
70.40 
64.21 
57.99 
51.80 
45.67 
39.20 
31.93 
24.41 
16.78 
9.95 

ai .go 

0.669 0.43 
0.584 0.12 
0.510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 
0.172 0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.55 
0.12 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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BORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/27/01 
File Name: AY102907.DAT Sample Name: ay102 ID No: 01/09/26-974 
Diet. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 86.367 % Lamp: 83.092 % 
Circulation: 6 Agitation: 3 U.Sonic OFF (rnin) 
Material : source: uup 
Lot No: 1655 Test No: 

NO. SIZE(ultl) FREQ.% U.SIZE% NO. SIZE(um) FREO.% U.SIZE% 
( 1) 0 .571  0 .10  0 .10  2.439 5 . 0 0  55.00 
( 2)  0.702 
( 3 )  0.783 
( 4 )  0.881 
( 5 )  1.006 
( 6 )  1 .113  
( 7 )  1.130 

( 9) 1.333 
( 10) 1 .461  
( 11) 1.603 
( 12) 1 . 7 6 1  
( 13) 1.955 
( 14 )  2.184 

( 8 )  1.222 

0 .90  
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5 . 0 0  
5.00 
5.00 

1 .00  
2.30 
5.00 

10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

2 .721  
3.032 
3.381 
3 .791  
4.278 
4.775 
4.880 
5.669 
6.844 
8.060 
9.197 

11.598 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5 .00  75.00 
5.00 80.00 
4.20 84.20 
0.80 8 5 . 0 0  
5 . 0 0  90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 2.180 (pm) Mean: 2.824 (pm) Mode: 1.232 (pm) 
Std. Dev.: 1 .952  (pm) Span: 1.400 
Coef. Var: 69.11% Spec. Area: 31987 (cm2/crn3) 
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for  Windows<TM) Ver.l.2Oi Sep/27/'01 16:31 HORIBA LA-910 
L a s e r  scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010926.375 15 : l l  Material : 
Filename : A Y 1 0 2 9 0 8  Source : DUD 
Sample : ay102 Lot Numbe : 1655 

Condition 
Tyo,(He-Nel: 87.17- Dist.Form: Std. Samolinn times : 100 

Agitation : 3 Circultn : 6  U.sonic , : ON< 120) 
<LAMP): 81.9% R.R.lndex: 1.16-0.OOi < > 

Format 

Data 

Dist.base : Volume Scaling : Auto Axis : LogX. LinearY 

Median : 1.543pm SP.Area : 40906cm2/cms S.D. : 2.121pm 
Mode : 0.949pm Mean : 2.542pm 
C.V. : 83.455% 

Span : (D 10.0-D 90.0) / D50 = 3.239 

Dia. on %< 5.0%) : 0.700pm yo on Dia.( 0.100pm) : 0.0% 
Dia. on %< 25.0%) : 0.993pm v0 on Dia.< 1.000pm) : 25.5% 
Dia. on %< 50.0%) : 1.543pm yoon Dia.< 10.000pm> : 99.5% 
Dia. on %< 75.00/,) : 3.627prn v0 on Dia.< 100.000pm) : 100.070 
Dia. on %< 95.0%) : 7.025pm % on Dia.( 1000.000pm) : 100.0% 

0.02 0.1 1.0 10.0 100 1020 
Particle size / pm 

SizeCclm) 'Freq<%)U nd<%> 

1019.5 0.00 100.00 
890.1 0.00 100.00 
777.1 0.00 100.00 
678.5 0.00 100.00 
592.4 0.00 100.00 
517.2 0.00 100.00 
451.6 0.00 100.00 
394.2 0.00 100.00 
344.2 0.00 100.00 

.. .. . . . . . . ..________ 

~~ ~~~ ~~ 

300.5 0.00 100.00 
262.4 0.00 100.00 
229.1 0.00 100.00 
200.0 0.00 100.00 
174.6 0.00 100.00 
152.5 0.00 100.00 
133.1 0.00 100.00 
116.2 0.00 100.00 
101.5 0.00 100.00 
88.58 0.00 100.00 
77.34 0.00 100.00 
67.52 0.00 100.00 
58.95 0.00 100.00 
51.47 0.00 100.00 
44.94 0.00 100.00 
39.23 0.00 100.00 

Sizecpm) 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

F 

Freq<%YJnd<%> 

0.00 100.00 
0.00 100.00 
0.00 100.00 

~ ~~ 

0.00 100.00 
0.00 100.00 
0.11 100.00 
0.36 99.89 
0.91 99.53 
1.77 98.62 ~ _ _  _ _  
2.75 96.85 
3.69 94.10 
4.17 90.41 
4.40 86.24 
4.48 81.84 
4.36 77.37 
4.06 73.00 
3.75 68.95 
3.60 65.20 
3.50 61.59 

4.99 54.18 
6.09 49.19 

3.90 58.09 

7.89 43.10 
9.38 35.20 
9.65 25.82 

. 266 

Sire<pm) 

0.669 
0.584 
0.510 
0.445 

0.339 
0.296 
0.259 

- 

0.389 

Freq(%)Und<%) _. . . 
2.24 3.38 
0.84 1.14 
0.29 0.29 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

0.226 0.00 0.00 
0.197 0.00 0.00 
0.172 0.00 0.00 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.05% 
0.051 
0.044 
0.039 ~~ 

0.034 
0.029 
0.026 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 ' 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/27/01 
File Name: AY102908.DAT Sample Name: ay102 ID NO: 01/09/26-975 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 87.069 % Lamp: 81.891 % 
Circulation: 6 Agitation: 3 U.Sonic ** bin) 
Material : Source: Dup 
Lot No: 1655 Test No: 

No. SIZE(um) FREO.% U.SIZE% No. SIZE(um) PREO.% U.SIZE% 
0.10 0.10 ( 15) 1.782 5.00 55.00 ( 1) 0.467 

( 2) 0.572 
( 3) 0.628 
( 4) 0.701 
( 5) 0.791 
( 61 0.861 
( 7) 0.872 
( 8) 0.928 
( 9) .0.994 
( 10) 1.070 
( 11) 1.148 
( 12) 1.253 
( 13) 1.378 
( 14) 1.545 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

( 16) 2.138 
( 17) 2.580 
( 18) 3.089 
( 19) 3.636 
( 20) 4.239 
( 21) 4.821 
( 22) 4.939 
( 23) 5.793 
( 24) 7.039 
( 25) 8.235 

( 27) 11.658 
( 26) 9.353 

5.00 
5.00 
5.00 
5.00 
5.00 
4.20 
0.80 
5.00 
5.00 
2.70 
1.30 
0.90 

Median : 1.543 (pm) Mean: 2.542 (pm) Mode: 0.939 (pm) 
Std. Dev.: 2.121 (pm) Span: 2.201 
Coef. V a r :  83.45% Spec. Area: 40906 (cm2/cm3) 

60.00 
65.00 
70.00 
75.00 
80.00 
84.20 
85.00 
90.00 
95.00 
97.70 
99.00 
99.90 
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Condition 
T%<He-Ne>: 87.1V- Dist.Form: Std. Samulinn times : 100 

CLAMP): 82.4v0 R.R.Index: 1.16-0.OOi < > 
Agitation : 1 Circultn : 6  U.sonic : B"< 120) 

Format O F F  
Dist.base : Volume Scaling : Auto Axis : LogX - LinearY 

Data 
Median : 1.818pm SP.Area : 36819cma/cm' S.D. : 1.628pm 
Mode : 1.085pm Mean : 2.413pm 
C.V. : 67.47% 

Span : <D 10.0-D 90.0) / D50 = 2.164 

0.100vm) : 0.0% Dia. o n  yo< 5.0%) : '0.789vm % on Dia.< 
Dia. on yo( 25.0%) : 1.151prn Yo on Dia.C 1.000vm) : 16.1% 
Dia. on %( 50.0%) : 1.818pm 70 on Dia.< 10 .000vm> : 100.0% 
Dia. on yo< 75.0%) : 3.309pm V0 on Dia.( 100.000pm) : 100.0% 
Dia. on yo( 95.00/,) : 5.752pm 70 on Dia.C 1000.000~m> : 100.0% 

100 . __ 

a > = m 
3 

0 

- 
5- 

0. .O 
1020 

SizeCvm) 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

~ . . - - -. - - 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

0.00 100.00 
0.00 100.00 
0.00 100.00 

~ ~~ 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

.... . 

Particle size / urn 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

F 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.18 100.00 
0.56 99.82 
1.31 99.26 
2.43 97.94 
3.54 95.51 
4.53 91.98 
5.34 87.45 
5.81 82.10 
5.91 76.30 
5.73 70.39 
5.58 64.66 
5.42 59.08 
5.79 53.66 
6.83 47.87 
7.54 41.04 
8.50 33.49 
8.61 25.00 
7.43 16.38 

- 260 

0.669 0.99 
0.584 0.32 
0.510 0.00 ~ 

0.445 0.00 ~. - 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 
0.172 0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.32 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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HNF-8862, Rev. 0 

BORIBA LA-910 

Pile Name: AY102909.DAT Sample Name: ayloz ID No: 01/09/26-976 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 87.070 0 Lamp: 82.415 k 
Circulation: 6 Agitation: 1 U.Sonic (mid 
Material : Source: Dup 
Lot No: 1655 Test No: 

PARTICLE SIZE DISTRIBUTION DATA TABLE custom - c 09/27/01 

I,& 

,0/3/0' 

No. SIZE(um) FREO.% U.SIZE& No. SIZE(um) FREQ.% U.SIZE% 
( 1) 0.533 
( 2) 0.642 
( 3) 0.706 
( 4) 0.790 
( 5) 0.895 
( 6) 0.981 
( 7) 0.995 
( 8) 1.066 
( 9 )  1.151 
( 10) 1.249 
( 11) 1.356 

( 13) 1.637 
( 12) 1.484 

( 14) 1.822 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

2.052 
2.323 
2.621 
2.951 
3.314 
3.725 
4.127 
4.212 
4.839 
5.759 
6.635 
7.506 
9.377 

5.00 55.00 
5.00 60.00 
5.00 6 5 . 0 0  
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 1.818 ( p m )  Mean: 2.413 (pm) Mode: 1.075 (pm) 
Std. Dev.: 1.628 (pm) Span: 1.344 
Coef. Var: 67.47% Spec. Area: 36819 (cm2/cm3) 
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APPENDIX F-8 

TANK AZ-102 COMPOSITE: PSD MEASUREMENT RESULTS 

Consisting of 51 pages including this cover page 
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TABLE F-8. Sample identification and PSD run conditions. AZ-102 composite subsamples 
SOlT001651 measured on August29,2001, and SOlT001652 and SOlT001653 measured on 
September 26,2001. 

Conditions Key: P = Pump Speed Setting; P3 = 7.1 d / s ;  P6 = 14.4 mL/s 

S = Stirrer. Speed Setting (1-7); S1 =Stirrer Speed 1; S3 = Stirrer Speed 3 
US = Ultrasonic ON Time (min); DT = Delay Time (min) between end of 

Run Time = Elapsed time (min) at beginning of measurement. 
Time = Clock time at beginning of measurement. 

ultrasonic treatment and PSD measurement. 

- . . .~ ~ ___.. . 

!-Sample PSD Run RUn I&[ Cumulative Time (min) I 

i I FileName 

pI0G 
I A2102885 
, A2102886 

. . . . - 

Conditions ' Time I At Conditions I 
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TABLE F-8 (continued). AZ-102 composite subsamples SOlT001652 and SOlT001653. 

.. . .- Sample PSDRU~ 1 RUn -- Cumulative-Time ( r n i n ) l  
I 

File Name Conditions 

.. 

I 
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for WindowsCTM) Ver.l.20j Sep/26/'0106:31 -910 
f size distribution analyzer 

Condition 
T%(He.Ne> : 85.9% Dist.Form: Std. Samalinn times : 100 

Agitation : 1 Circultn : 6  U.sonic : OFF( 120) 
CLAMP): 84.0?& R.R.lndex: 1.16-0.OOi ( > 

Format 

Data 
Dist.base : Volume Scaling : Auto Axis : LogX . LinearY 

Median : 25.545pm SP.Area : 5241cm2/cm~ S.D. : 100.492wm 
Mode : 14.172pm Mean : 75.189pm 
C.V. : 133.65y0 

Span : (0 10.0-0 90.0) / D50 = 8.941 

Dia. on Yo< 5.0%) : 2.961pm 7- on Dia.< 0.1001Jm> : o.oyo 
Dia. on %< 25.0%) : 9.344pm % on Dia.( 1.000p,m> : 0.2% 
Dia. on %C 50.070) : 25.545pm Yo on Dia.< 10.000p'm> : 26.7v0 
Dia. on %C 75.0y0) : 105.118pm % on Dia.( 100.000pm> : 74.2% 
Dia. on %C 95.0%) : 300.026wn Yo on Dia.C 1000.000pm) : 100.0% 

5.9$ . .  . . . -. . .. .. 

SizeCvm) Freq<%>UndC%> 

1019.5 0.00 100.00 
890.1 0.00 100.00 
777.1 0.00 100.00 

. .. . . . ... .__ 
SizeCpm) 

26.11 
22.80 
19.90 

678.5 0.00 100.00 
~~ ~~~ ~~~~ 17138 
592.4 0.22 100.00 15.17 
517.2 0.40 99.78 13.25 
451.6 0.72 99.38 11.56 
394.2 1.30 98.66 
344.2 2.33 97.36 ~ ~~~ ~. 
300.5 2.60 95.03 
262.4 2.76 92.43 
229.1 2.82 89.67 
200.0 2.78 86.84 
174.6 2.69 84.07 
152.5 2.49 81.38 
133.1 2.31 78.89 
116.2 2.14 76.58 
101.5 2.27 74.44 
88.58 2.22 72.18 
77.34 2.09 69.96 

58.95 2.27 65.65 

44.94 2.43 61.10 
39.23 2.64 58.67 

67.52 2.22 67.87 

51.47 2.28 63.38 

10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

F -  

Particle size / prn 

Freq<7WUnd(70> 

2.84 50.46 
.- 

3.21 47.62 
3.33 44.41 
3.53 41.09 
3.57 37.55 
3.55 33.98 
3.50 30.43 
3.38 26.93 
3.19 23.55 
2.95 20.36 
2.73 17.41 
2.42 14.68 
2.15 12.26 
1.92 10.11 
1.69 8.18 
1.45 6.50 
1.19 5.05 
0.95 3.85 
0.74 2.91 
0.60 2.16 
0.50 1.56 
0.38 1.07 
0.30 0.69 
0.23 0.38 
0.16 0.16 
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0.669 0.00 
0.584 0.00 
0.510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 . .. ~~ 

0.226 0.00 
0.197 0.00 
0.172 0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 

0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/26/01 
File Name: AZ102884.DAT Sample Name: SOlT001651 ID NO: 01/08/29-884 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 85.940 % Lamp: 83.951 t 
Circulation: 6 Agitation: 1 U.Sonic OFF (min) 
Material: AZ-102 Solids Source: S01T001024 
Lot No: Aliquot 1 Test No: 

NO. SIZEIUU) FREQ.$ U.SIZE% No. SIZEtum) FREQ.% U.SIZE% 
( 1) 0.957 
( 2) 1.475 
( 3) 2.034 
( 4) 2.962 
( 5) 4.441 
( 6 )  5.966 
( 7) 6.216 

( 9 )  9.365 
( 10) 11.385 
( 11) 13.796 
( 12) 16.700 
( 13) 20.433 
( 14) 25.576 

( 8) 7.577 

0.10 0.10 ( 15) 32.648 
0.90 1.00 ( 16) 42.353 
1.30 2.30 ( 17) 56.820 
2.70 5.00 ( 18) 77.545 
5.00 10.00 
5.00 15.00 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5 .OO 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

19) 105.309 
20) 141.732 
21) 175.832 
22) 183.143 
23) 233.074 
24) 300.057 
25) 357.220 
26) 421.445 
27) 558.534 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95 .oo 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 25.545 (pm) Mean: 75.189 (pm) Mode: 14.176 (pm) 
Std. D e v . :  100.492 (pm) Span: 7.630 
C o e f .  Var: 133.65% Spec. Area: 5241 (cm2/cm3) 
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HNF-8862. Rev. 0 

for Windows<TM) Ver.l.2Oj Sep/26/'0106:32 HORIBA LA-910 
Laser scattering particle size distribution analyzer - .  

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010829-885 15:47 Material : AZ.102 Solids 
Filename : A2102885 Source : SOlT001024 
Sample : SOlT001651 Lot Nurnbe : Aloquot 1 
Condition 

TV0(He-Ne> : 84.9% Dist.Form: Std. Sarnollnn times : 100 

Agitation : 3 
(LAMP): 82.970 R.R.Index: 1.16-0.001 < > 

Circultn : 6  U.sonic : OFF( 120) 

Format 
Diskbase : Volume Scaling : Auto Axis : LogX . LinearY 

Median : 20.612pm SP.Area : 6059cmz/cma S.D. : 69.895prn 
Mode : 16.188pm Mean : 51.660pm 
C.V. : 135.30% 

Span : (D 10.0-D 90.0) / D50 = 7.372 

Dia. on 7 - C  5.0%) : 2.619pm yo on Dia.( O.lOOclm> : 0.0% 
Dia. on To< 25.0%) : 8.353pm Yo on Dia.< 1.000prn) : 0.4% 
Dia. on %( 50.070) : 20.612urn 70 O n  Dia.< 10.000pm) : 29.7% 
Dia. on %( 75.0%) : 63.275pm 5% on Di9.C 100.000pm) : 83.0% 
Dla. on ye( 95.0%) : 214.231~m Vo on Dia.( 1000.000pm) : 100.070 

~ Data 

Sire<pm) 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 

- .. .- 

152.5 
133.1 
116.2 
101.5 

77.34 
67.52 
58.95 

88.58 

51.47 
44.94 
39.23 

Freq<%W nd<%) 

0.00 100.00 
0.00 100.00 

-- -.__- 

0.18 100.00 
0.32 99.82 
0.58 99.50 
1.04 98.92 
1.88 97.87 
2.02 96.00 
2.14 93.98 
2.20 91.84 
2.15 89.64 
2.13 87.49 
2.11 85.36 
2.33 83.25 

2.33 78.54 
2.52 76.21 
2.62 73.69 
2.66 71.07 
2.85 68.40 
3.08 65.56 

2.38 80.92 

Particle size / pm 

26.11 3.28 
22.80 3.64 
19.90 3.73 
17.38 3.91 
15.17 3.90 
13.25 3.84 
11.56 3.75 
10.10 3.59 
8.816 3.39 
7.697 3.13 
6.720 2.91 
5.867 2.61 
5.122 2.34 
4.472 2.12 
3.905 1.89 
3.409 1.66 
2.976 I .39 
2.599 1.12 
2.269 0.90 
1.981 0.73 
1.729 0.62 
1.510 0.49 
1.318: 0.39 - ~ _ _  
1.151 0.30 
1.005 0.22 
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55.98 
52.70 
49.06 
45.33 
41.42 
37.52 
33.69 
29.94 
26.34 
22.96 
19.83 
16.92 
14.31 
11.97 
9.86 
7.96 
6.31 
4.92 
3.80 
2.90 
2.17 
1.55 
I .06 
0.67 
0.36 

0.669 0.00 
0.584 0.00 
0.510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 ~. 
0.259 0.00 
0.226 0.00 
0.197 0.00 
0.172 0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev. 0 

HORIaA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/26/01 
File Name: AZ102885.DAT . Sample Name: S01T001651 ID No: 01/08/29-885 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 84.913 t Lamp: 82.877 % 
Circulation: 6 Agitation: 3 U.Sonic OFF ( m i d  
Material: AZ-102 solids Source: S01TOO1024 
Lot No: Aliquot 1 Test No: 

No. SIZE(um) FREO.% U.SIZE% NO. SIZE(um) FREO.% U.SIZE% 
0.10 0.10 ( 15) 25.119 5.00 55.00 ( 1) 0.842 

( 2) 1.292 
( 3) 1.774 
( 4) 2.620 
( 5) 3.943 
( 6 )  5.319 
( 7) 5.547 
( 8 )  6.772 
( 9) 8.371 

( 11) 12.141 
( 12) 14.469 
( 13) 17.189 
( 14) 20.649 

( 10) 10.122 

0 . 9 0  
1.30 
2.70 
5.00 
5.00 
0.80 
4 .'20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 

10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

30.962 
38.336 
48.855 
63.420 
84.244 
108.124 
113.712 
156.084 
214.724 
259.276 
306.631 
419.540 

5.00 
5.00 
5.00 
5.00 
5.00 
4.20 
0.80 
5.00 
5.00 
2.70 
1.30 
0.90 

60.00 
65.00 
70.00 
75.00 
80.00 
'84.20 
85.00 
90.00 
95.00 
97.70 
99.00 
99.90 

Median : 20.612 (pm) Mean: 51.660 (pm) Mode: 16.237 (pm) 
Std. Dev.: 69.895 (pm) Span: 7.324 
Coef. Var: 135.30% Spec. Area: 6059 (cm2/cm3) 
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HNF-8862, Rev. 0 

for Windows<TM) Ver.l .2Oj Sep/26/‘0106:32 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : oioa29.886 i5:53 Material : AZ-102 Solids 
Filename : A2102886  source : SOlT001024 
Sample : S O  1 TOO1 65 1 Lot Numbe : Aliquot 1 
Condition 

T%S(He-Ne>: 80.2% Dist.Form: Std. Samnlinn times : 100 

Agitation : 3 Circultn : 6  U.sonic : ON< 120) 

<LAMP>: 75.8% R.R.lndex: 1 . 1 6 - 0 . O O i  < > 

Format 
Dist.base : Volume Scaling : Auto Axis : LogX - LinearY 

: 47.062pm 
Data 

Median : 11.022pm SP.Area : 1 1542cma/cm’ S.D. 
Mode : 14.148pm Mean : 22.730pm 
C.V. : 207.04% 

Span : <D 10.0-D 90.0) / D50 = 

Dia. on yo< 5.0%) : 1.244pm yo on Dia.< 0.100pm) 
Dia. on v0< 25.0%) : 5.187pm 7%. on Dia.< 1.000pm) 
Dia. on Yo< 50.0%) : 11.022pm yo on Dia.( 10.000pm) 
Dia. on %< 75.0%) : 20.761pm To on Dia.( 100.000pm) 
Dia. on Yo< 95.0%) : 66.816pm ’% on Dia.< 1000.000pm) 

3.285 

10.1 

E? 
E e al 

3 
2 

-. 

0.0% 
3.3% 

46.1% 
96.4% 

100.0% 
- 

1019.5 

777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

890.1 

88.58 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 ~~ ~ 

0.16 100.00 
0.30 99.84 
0.53 99.54 
0.49 99.01 
0.40 98.52 
0.33 98.12 

.0.2a 97.48 
0.31 97.80 

0.23 97.20 
0.24 96.97 
0.26 96.73 
0.39 96.47 

0.55 95.61 
0.76 95.06 
0.99 94.30 
1.26 93.30 

2.20 90.36 

0.47 96.08 

1.68 92.04 

Particle size / pm 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 

7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

8.816 

F -  

3.91 
4.60 
5.07 
5.41 
5.58 
5.58 
5.46 
5.18 

4.35 
3.97 
3.49 
3.09 
2.79 
2.51 
2.22 
1.91 
1.64 
1.41 
1.27 
1.23 
1.13 
1.10 
1.04 
0.94 

4.81 

277 - .- . .. . 

82.08 
78.17 

68.51 
73.57 

63.09 
57.51 
51.93 
46.47 
41.29 
36.49 
32.14 
28.17 
24.68 
21.58 
18.79 
16.29 
14.07 
12.15 
10.51 
9.10 

6.60 
5.47 
4.37 
3.33 

7.83 

0.669 0.42 

0.510 0.19 
0.445 0.13 
0.389 0.00 

0.584 0.28 

0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 
0.172 0.00 ~~ 

0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 ~ ~~ 

0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

1.01 
0.59 
0.31 
0.13 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/26/01 
File Name: AZ102886.DAT Sample Name: SOlT001651 ID No: 01/08/29-886 
Dist. Porn:  STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 80.181 0 Lamp: 75.757 6 
Circulation: 6 Agitation: 3 U.Sonic +* (min) 
Material: AZ-102 Solids Source: SOlT001024 
Lot No: Aliquot 1 Test No: 

NO. SIZEUm) PREQ.% U.SIZE% NO. SIZE(I4m) FRBQ.% U.SIZE% 
0.433 
0.667 
0.864 
1.247 
2.165 
3.158 
3.314 
4.150 
5.191 
6.261 
7.362 
8.514 
9.733 
11.045 

4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

0.10 0.10 ( 15) 
0.90 1.00 ( 16) 
1.30 2.30 ( 17) 
2.70 5.00 ( 18) 
5.00 10.00 ( 19) 
5.00 15.00 ( 20) 
0.80 15.80 ( 21) 

22) 
23) 
24) 
25) 
26) 
27) 

12.489 
14.105 
15.949 
18.122 
20.802 
24.350 
28.554 
29.474 
38.417 
66 .858 
192.162 
299.797 
416.621 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 11.022 ( p m )  Mean: 22.730 (pn)  Mode: 14.176 (pm) 
Std. Dev.: 47.062 (pm) Span: 4.178 
Coef. var: 207.04% apec. &ear 11542 (cma/cm3) 
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HNF-8862, Rev. 0 

for WindowsCTM) Ver.l.2Oj Sep/26/'01 06:32 HORIBA LA-910.  , 
Laser scattering particle size distributron analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# 
Filename : A2102887 
Sample : S01T001651 Lot Numbe : Aliquot 1 

: 010829.887 15:56 Material : AZ-102 Solids 
Source : SOlT001024 

Condition 
T%(He-Ne> : 8 O . l V -  Dist.Form: Std. Samvline times : 100 

Agitation : 1 Circultn : 6  U.sonic : OFF< 120) 

<LAMP>: 75.9% R.R.lndex: 1.16.O.OOi < > 

Format 
Dist.base : Volume Scaling : Auto Axis : LogX - LinearY 

Median : 10.516pm SP.Area : 11262cm+/cma S.D. : 31.285pm 
Mode : 12.387pm Mean : 18.2921.1m 
C.V. : 171.0370 

Span : (0 10.0-D 90.0) / D50 =- 3.104 

Dia. on yo< 5.0%) : 1.373pm % on Pia.< 0.100pm> : 0.0% 
Dia. on yo< 25.0%) : 4.932pm 70 on Dia.< 1.00opm> : 2.5% 
Dia. on %( 50.0%) : 10.516pm Yo on Dia.< lO.OOOI.Im) : 48.0% 
Dia. on yo< 75.0%) : 19.733um 70 on Dia.< 100.000pm) : 97.9% 
Dia. on yo< 95.0v0) : 52.630pm % on Dia.< 1000.000pm) : 100.0'% 

Data 

0.02 0.1 1 .O 10.0 100 1020 
Particle size / pm 

1019.5 0.00 100.00 
890.1 0.00 100.00 
777.1 0.00 100.00 
678.5 0.00 100.00 
592.4 0.00 100.00 
517.2 0.00 100.00 
451.6 0.00 100.00 
394.2 0.00 100.00 
344.2 0.16 100.00 
300.5 0.29 99.84 
262.4 0.26 99.54 
229.1 0.23 99.28 
200.0 
174.6 

133.1 

101.5 
88.58 
77.34 
67.52 

51.47 
44.94 
39.23 

.I. ., . . 152.5,. 

. . .. . .-.-e:*-. 

58.95 

0.23 99.06 

26.11 3.85 83.70 0.669 0.30 0.61 
22.80 4.53 79.85 0.584 0.19 0.31 
19.90 5.00 75.32 0.510 0.12 0.12 
17.38 5.37 70.32 0.445 0.00 0.00 
15.17 5.55 64.95 0.389 0.00 0.00 
13.25 5.57 59.40 0.339 0.00 0.00 
11.56 5.48 53.84 0.296 0.00 0.00 
10.10 5.23 48.36 0.259 0.00 0.00 
8.816 4.90 43.12 0.226 0.00 0.00 
7.697 4.48 38.23 0.197 0.00 0.00 
6.720 4.14 33.75 0.172 0.00 0.00 
5.867 3.68 29.61 0.150 0.00 0.00 

0.46 97.59 
0.54 97.13 
0.76 96.59 
0.99 95.83 
1.26 94.84 
1.67 93.57 
2.19 91.90 

5.122 3.32 25.93 
4.472 3.04 22.61 
3.905 2.77 19.57 
3.409 2.50 16.79 - _ _  _ _  -23,c. L. IQ A+.&* 

2.269 1.61 10.23 
1.981 1.43 8.62 
1.729 1.35 7.19 
1.510 1.19 5.84 
1.318 1.11 4.64 
1.151 0.98 3.54 
1.005 0.83 2.56 

2.599 1.88 12.11 
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0.131 
0.115 ' 

0.100 
0.087 

0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.00 0.00 
0.00 0.00 

' 0.00 0.00 
0.00 0.00 

V.UU 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

.. 



HNF-8862, Rev. 0 

HQRIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - c 09/26/01 
File Name: AZ102887.DAT Sample Name: SO1TOOl651 ID No: 01/08/29-887 
Dist. Fom: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 80.074 I Lamp: 75.865 Z 
Circulation: 6 Agitation: 1 Usonic OFF Imin) 
Material: AZ-102 Solids source: SOlT001024 
Lot No: Aliquot 1 , Test No: 

N o .  SIZE(urn) FREO.% U.SIZE% No.  S I Z E l m )  FREQ.% U.SIZE% 
( 1) 0.498 
( 2 )  0.750 
( 3 )  0.965 
( 4) 1 .376 
( 5 )  2.228 
( 6) 3.099 
( 7 )  3 .237 
( 8 )  3.985 
( 9 )  4 .941  
( 10) 5.947 
( 11) 6.993 
( 12) 8.102 
( 13)  9.275 
( 14)  10.537 

0 . 1 0  
0 .90  
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5 .00  
5 .00  
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5 .00  
10.00.. 
15.00 
15.80 
20.00 
25.00 
30.00 
35 .00  
40.00 
45.00 
50.00 

11.916 
13.453 
15.192 
17.247 
19.744 
22.926 
26.699 
2 7 ~ 6 3 1  
34.908 
52.699 
92.550 

193.885 
317.498 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 ' 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 .99 .00  
0.90 99.90 

Median : 10.516 (pm) Mean: 18.292 (pm) Mode: 12.377 (pm) 
Std. Dev.: 31.285 (pm) Span: 3.128 
Coef. V a r :  171.03% Spec. Area: 11262 (crn2/crn3) 

F -280 



"F-8862, Rev. 0 

for Windows(TM) Ver.l.20j Sep/27/'01 10:36 HORIBA LA-910,  . 
Laser scattering uarticle size distribution analyzer - .  

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010926-977 15:42 Material i 
Filename : A21 029 10 source 
Sample : az102 Lot Numbe I 1652 

Condition 
T%<He-Nel: 85.7'Z Dist.Form: Std. Sarnolinn times : 100 

(LAMP): 84.670 R.R.lndex: 1.16.O.OOi ( > 
Agitation : 1 Circultn : 6  U.sonic : OFF( 120) 

Format 

Data 

Dist.base : Volume Scaling : Auto Axis : LogX. LinearY 

Median : 162.698prn SP.Area : 3424cmz/cm' S.O. : 214.415prn 
Mode : 322.797pm Mean : 205.747pm 
C.V. : 104.217~ 

Span : (D 10.0.0 90.0) / D50 = 3.102 

Dia. on yo< 5.0%) : 3.707pm Yo on 0ia.C 0.100pm) : 0.0% 
Dia. on %( 25.0%) : 15.714pm yo on Dia.( 1.000)Jm) : 0.0% 
Dia. on %( 50.070) : 162.698pm yo on Dia.( 10.000pm> : 16.5% 
Dia. on vo( 75.0%) : 338.608pm Yo on Dia.< 100.000pm~ : 46.3% 
Dia. on yo( 95.0%) : 646.784pm yo on Dia.< 1000.0OOpm) : 100.0% 

-. __ 

Size<pm> Freq<%)UndC%) 
. . . . .- . . .- . , . __. 
1019.5 0.31 100.00 
890.1 1.12 99.69 
777.1 2.48 98.57 ~ 

678.5 3.09 96.09 
592.4 2.71 93.00 
517.2 3.24 90.29 
451.6 4.78 87.05 
394.2 6.43 82.27 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 ~ 

133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

6.95 

2.66 
1.87 
1.24 
0.84 
0.61 
0.65 
0.60 
0.54 
0.67 
0.79 
0.93 
1.21 
1.55 

~ -~ 75.84 
6.05 68.89 

4.03 57.66 
53.63 
50.97 
49.10 
47.86 
47.02 
46.41 
45.76 
45.16 
44.61 
43.94 
43.15 
42.22 
41.01 

5.18 62.84 

Panicle size I pn 

Size<pm) 

26.11 2.64 35.30 
22.80 2.75 32.66 
19.90 2.83 29.91 
17.36 2.80 27.07 ~ ~~~ ~ ~~ ~~ 

15.17 2.70 24.28 
13.25 2.54 21.58 
11.56 2.36 19.04 
10.10 2.15 16.68 
8.816 1.94 14.53 
7.697 . 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 

1.729 
1.510 
1.318 
1.151 
1.005 

1.981 

' F -  

1.74 12.59 
1.59 10.85 
1.41 9.26 
1.27 7.85 
1.17 6.58 
1.07 5.41 

0.82 3.38 
0.67 2.55 
0.54 1.88 
0.43 1.34 
0.35 0.91 
0.26 0.55 

0.11 0.11 
0.00 0.00 

0.96 4.34 

0.18 0.29 

281 . . .__ . 

0.669 

0.510 
0.445 

0.584 

~ ~ 

0.389 
0.339 
0.296 
0.259 
0.226 
0.197 

0.00 0.00 

0.00 0.00 
0.00 0.00 

0.00 0.00 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 ~~ - ~ .. 

0.172 0.00 0.00 
0.150 0.00 0.00 
0.131 0.00 0.00 
0.115 0.00 0.00 
0.100 
0.087 
0.076 
0.067 

0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.058 

0.00 0.00 
0.00 0.00 
0.00 0.00 . .  
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 



"F-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/27/01 
File Name: AZ102910.DAT Sample Name: a2102 ID No: 0 1 / 0 9 / 2 6 - 9 7 7  
Dist. Form: STANDARD R.R. Index: 116-000 

Circulation: 6 Agitation: 1 U.Sonic OFF (min) 
Lot No: 1652 Test No: 

Dist. Mode: VOLUME Laser: 85.744 't Lamp: 89.559 % 

No. SIZE(um) FREO . % U'. SIZE$ No. SIZE(um) FREO.% U.SIZE% 
( 1) 1.135 
( 2) 1.783 
( 3) 2,475 
( 4) 3.715 
( 5) 6.264 
( 6) 9.095 
( 7) 9.572 
( 8) 12.201 
( 9) 15.742 
( 10) 20.001 
( 11) 25.729 
( 12) 35.981 
( 13) 74.494 
( 14) 163.073 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00 
15.00:' 
15.80 
20.00 
25 .OO 
30.00 
35.00 
40.00 
45.00 
50.00 

209.865 
244.123 
275.998 
307.487 
338.928 
376.598 
417.401 
426.984 
511 :257 
648.127 
742.541 
820.569 
978.122 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70 .OO 
5.00 75.00 
5.00 ' 60.00 
4.20 84.20 
0.80 85.00 
5.00 90 .OO 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 , 99.90 

Median : 162.698 (pm) Mean: 205.747 (pm) Mode: 321.621 (pm) 
Std. Dev.: 214.415 (pm) Span: 1.894 
Coef. Var: 104.21% spec. Area: 3425 (cm2/cm3) 

F - 282 
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HNF-8862, Rev. 0 

for Windows(TM) Ver. l .2Oj  Sep/27/‘01 10:37 HORIBA LA-910 . 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010926-978 15:48 Material : 
Filename : AZ102911 Source 
Sample : a2102 Lot Numbe 1 1652 

Condition 
Dist.Form: Std. Sarnolinn times : 100 > T”/oo(He-Ne>: 81.1W- 

Agitation : 3 Circultn :6 U.sonic : OFF( 120) 
<LAMP>: 80.5% R.R.1ndex: 1.16.0.00i < 

Format 

Data 

Dist.base : volume Scaling : Auto Axis : LOEX - LinearY 

Median : 2 4 . 3 0 1 ~ 1 ~  SP.Area : 5026cm‘/cma S.D. 
Mode : 16.208pm Mean : 114.934~- 
C.V. : 168.93% 

Span : <D 10.0-D 90.0) / D50 =- 13.194 

Dia. on %< 5.0%) : 3.055pm yo on Dia.< o.loovm> : 0.0% 
Dia. on yo< 25.0v0) : 9.6941~m yo on Dis.< 1.00Ovm) : 0.0% 
Dia. on %< 50.0%) : 24.301vm 5% on Dia.< 10.000vm) : 25.8% 
Dia. on %< 75.0%) : 105.272pm 5% on Dia.< 100.000~m) : 74.2y0 
Uia. on %< 95.0%) : 623.405wn % on Dia.< 1000.000~m) : 100.0% 

: 194 .1631~~  

Particle size I pm 

1019.5 0.00 100.00 

777.1 2.17 99.17 
678.5 3.20 96.99 

890.1 0.83 1oo.00 

592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
04.94 
39.23 

2.62 
1.71 
1.28 
0.83 
0.77 
0.94 
1.03 
1.20 
1 .09 
1.67 

1.95 
2.02 
2.03 
2.04 
1.94 
2.03 
2.05 
2.00 
2.25 
2.57 

1 .ai 

. . _. 

93.80 

89.47 

87.35 

91.18 

88.19 

86.58 
85.64 
84.60 
83.40 
81.91 
80.23 
78.43 
76.47 
74.45 
72.42 
70.38 
68.43 
66.41 
64.36 
62.35 
60.10 

SizeCvm) FreqC%>UndC%) 

26.11 ~~. ~ 

22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 

7.697 
6.720 

8.816 

5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

F 
. . _  

3.24 
3.61 
3.76 
3.91 
3.87 
3.74 
3.58 
3.35 
3.10 
2.81 
2.60 
2.30 
2.07 
1.88 
1.70 
1.49 
1.24 
0 98 
0.76 
0.59 
0.46 
0.33 
0.22 
0.13 
0.00 

- 283 
“I I.-.._ 

51.72 
48.47 
44.87 
41.10 
37.19 
33.33 
29.59 
26.01 
22.65 
19.56 
16.75 
14.16 
11.85 
9.79 
7.90 
6.21 
4.71 
3.47 
2.49 
1.73 
1.14 
0.68 
0.35 
0.13 
0.00 

I_.- 
0.669 0.00 0.00 
0.584 0.00 
0.510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 
0.172 0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 .. 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 -.. - ~- 
0.029 0.00 
0.026 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 ~~ 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862. Rev. 0 

RORIBA LA-910 

File Name: AZ102911.DAT Sample Name: a2102 ID No: 01/09/26-978 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 81.075 % Lamp: 80.450 t 
Circulation: 6 Agitation: 3 U.Sonic OFF (min) 
Lot No: 1652 Test No: 

PARTICLE SIZE DISTRIBUTION DATA TABLB custom - c 09/27/01 

No. SXZE(um) FREQ.% U.SIZE% NO. SIZI$(Um) FREO.% U.SIZE% 
( 1) 1.115 0.10 0.10 ( 1 5 )  30.403 5.00 55.00 
( 2) 1.661 0.90 1.00 ( 16) 39.043 5.00 60.00 
( 3) 2.196 1.30 2.30 ( 17) 53.818 5.00 65.00 
( 4) 3.060 2.70 5.00 ( 18) 75.442 5.00 70.00 
( 5) 4.539 5.00 10.00 ( 19) 105.467 5.00 75.00 

( 7) 6.407 0.80 15.80 ( 21) 219.311 4.20 84.20 
( 8 )  7.857 4.20 20.00 ( 22) 241.831 0.80 85.00 
( 9) 9.712 5.00 25.00 ( 23) 471..914 5.00 90.00 

' ( 10) 11.750 5.00 30.00 ( 24) 624.767 5.00 95.00 
( 11) 14.079 5.00 35.00 ( 2 5 )  710.537 2.70 97.70 
( 12) 16.755 5.00 40.00 ( 26) 769.527 1.30 99.00 
( 13) 20.011 5.00 45.00 ( 27) 876.543 0.90 '99.90 
( 14) 24.357 5.00 50.00 

Median : 24.301 (pm) Mean: 114.934 (pm) Mode: 16.237 (pm) 
Std. Dev.: 194.163 (pm) Span: 21.321 
Coef. Var: 168.93% Spec. Area: 5026 (cm2/cnU) 

( 6 )  6.144 5.00 15.00- ' ( 20) 149.939 5.00 80.00 

F - 284 
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HNF-8862, Rev. 0 

for Windows<TM) Ver.l.20i Sep/27/'01 10:37 ,910 
,rinn oarticle size distribution analyzer 

Condition 
Tyo,<He-Ne) : 70.59, DiSt.Form: Std. SamDlins? times : 100 

Agitation : 3 Ci rcu Itn :6 U.sonic : ON< 120) 
(LAMP): 66.3% R.R.lndex: 1.16-0.OOi < > 

Format 

Data 
Dist.base : Volume Scaling : Auto Axis : LogX - LinearY 

Median : 9 .164vm SP.Area : 11444cmz/crn= S.D. : 30.452prn 
Mode : 12.357pm Mean : 16.404pm 
C.V. : 185.64% 

span  : CD 10.0-0 90.0) / D50 =- a695 

Oia. on %< 5.0%) : 1.491vm Yo on 0ia.C O.lOOclm) : o.oyo 
Dia. on %( 25.0%) : 4.338pm % on Dia.< 1 . 0 0 0 w r n )  : 1 .2y0 
Dia. on %< 50.0%) : 9.164pm % on Dia.< 10.000pm> : 53.7% 
Dia. on %< 75.0%0> : 16.325pm % on Dia.< 100.000pm) : 97.2% 
Dia. on %< 95.0%) : 43.708prn % on Dip.< 1000.000vrn) : 1 0 0 . 0 ~ ~  

Particle size I Nrn 

Size<prn) 

1019.5 
890.1 

. 
Sirecum) Freq<%)U nd<%> 

0.00 100.00 
0.00 100.00 

-. 
26.11 3.16 89.56 

4.01 86.40 

5.45 77.51 
5.88 72.06 
6.04 66.18 
6.02 60.13 
5.76 54.11 

4.89 42.99 
4.55 38.10 
4.06 33.55 
3.71 29.49 
3.49 25.78 
3.27 22.29 
3.02 19.02 
2.71 16.00 
2.38 13.29 
2.07 10.91 
1.89 8.84 

4.88 82.39 

5.37 48.36 

0.663 
0.584 
0.510 
0.445 
0.389 
0.339 

0.00 
0.00 
0100 

0.00 
0.00 
0.00 

22.80 
19.90 
17.38 
15.17 
13.25 

777.1 
678.5 
592.4 
517.2 
451.6 

~. ~~- ~~ 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 100.00 
0.00 100.00 

11.56 0.296 
0.259 
0.226 
0.197 

~~~ ~~ 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

394.2 
344.2 

10.10 
8.816 
7.637 
6.720 
5.867 

~ ~ ~ . . ~ ~  
0.00 100.00 
0.18 100.00 
0.33 99.82 

- .- 
300.5 
262.4 
229.1 
200.0 

0.00 
0.00 
0.00 

0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 

0.00 
0.00 0.36 99.49 

0.40 99.14 
0.40 98.74 
0.39 98.34 
0.36 97.94 
0.31 97.58 
0.33 97.27 
0.31 96.94 
0.27 96.63 
0.34 96.35 
0.40 96.01 
0.46 95.61, 
0.71 95.15 
1.09 94.43 

5.122 
4.472 
3.905 

~ 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 

. - 
3.409 
2.976 
2.599 
2.269 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

1.981 
1.729 

~~ 

0.00 
0.00 
0.00 
0.00 

~~ 

1.80 6.95 
1.510 1.58 5.15 
1.318 1.35 3.57 
1.151 1.04 2.22 
1.005 0.68 1.18 

. 
0.00 
0.00 
0.00 
0.00 
0.00 

58.95 
51.47 
44.94 
39.23 

. 
0.039 
0.034 
0.029 
0.026 

0.00 
0.00 

F - 205 . . . . ... . - .. . . . .. 



HNF-8862, Rev. 0 

EORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/27/01 
File Name: AZ102912.DAT Sample Name: a2102 I D  NO: 01/09/26-979 
~ i 9 t .  Form: STANDARD R.R. Index: 116-000 
~ i 9 t .  Mode: VOLUME Laser: 70.535 't Lamp: 66.304 % 
ciiculation: 6 Agitation: 3 U.Sonic * *  (min) 
Lot No: 1652 Test No: 

NO. SIZE(Um) F REO.% U.SIZE% No. SIZE(um) FRBO.% U.SIZE% 
( 1) 0.735 0.10 0.10 ( 15) 10.314 5.00 55.00 
( 2 )  0.970 
( 3) 1.161 
( 4 )  1.492 
( 51 2.142 
( 6 )  2.837 
( 7) 2.949 
( 8) 3.557 
( 9) 4.345 
( I O )  5.216 
( 11) 6.139 
( 12) 7.100 
( 13) 8.116 
( 14) 9.182 

0.90 ' 1.00 
1.30 2.30 
2.70 5.00 
5.00 10.00 
5.00 15.00- 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

( 16) 11.532 
( 17) 12.918 
( 18) 14.497 
( 19) 16.362 

( 21) 21.213 
( 22) 21.790 
( 23) 26372 
( 24) 43.772 
( 25) 121.660 
( 26) 191.303 
( 27) 279.457 

. ( 20) 18.668 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5 .00  75.00 
5.00 80.00 
4.20 84.20 
0.60 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 .99.90 

Median : 9.164 (pmm) Mean: 16.404 (prn) Mode: 12.377 (,urn) 
Std. Dev.: 30.452 ( p m )  Span: 2.988 
Coef. Var: 185.64% Spec. Area: 11445 (cm2/cm3) 

F - 286 



“F-8862, Rev. 0 

for Windows<TM) Ver.l.20j Sep/27/’01 10:37 HORIBA LA-910 
Laser scattering particle size dlstribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010926-980 15:58 Material : 
Filename : A2102913 Source 
Sample : a2102 Lot Nurnbe I 1652 

Condition 
T%CHe-Ne> : .7O.3Ve Dist.Form: Std. SamPlina times : 100 

(LAMP): 66.5% R.R.lndex: 1.16-0.OOi C > .n 
Agitation : 1 Circultn : 6  U.sonic 

Format 

Data 

Dist.base : volume Scaling : Auto Axis : LogX . LinesrY 

Median : 8.942pm SP.Area : 1 101Ocmz/cm* S.D. : 38.336wm 
Mode : 10.818pm Mean : 19.049wn 
C.V. : 201.25% 

Span : <D 10.0-D 90.0) / 050 =-‘E990 

Dia. on Yo< 5.070) : 1.635prn yo on Dia.( 0.100pm) : 0.0% 
Dia. on %( 25.0%) : 4.326prn % on Dia.( 1.000pm) : 0.7% 
Dia. on %< 50.0%0) : 8.9421.1m v0 on Dia.( 10.000pm) : 54.7% 
Dia. on %< 75.0%) : 16.185pm 72. on 0ia.C 100.000pm) : 95.6% 
Dia. on %C 95.0Y0) : 80.818pm % on Dia.< 1 0 O O . O O O ~ m )  : 100.070 

Particle size I pm 

Sizdpm) 

1019.5 
890- 1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 

- -- 

133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 ~~~~ 

0.15 100.00 
0.27 99.85 
0.48 99.58 
0.55 99.10 
0.62 98.55 
0.63 97.93 
0.62 97.29 
0.55 96.67 
0.45 96.13 
0.42 95.68 
0.38 95.25 
0.30 94.88 
0.35 94.57 
0.39 94.22 
0.42 93.83 
0.64 93.41 
0.96 92.77 

-- ..- . 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

F 

2.77 
3.60 
4.47 
5.10 
5.61 
5.86 
5.94 
5.77 
5.46 
5.04 
4.74 
4.28 
3.96 
3.75 
3.54 
3.30 
2.95 
2.56 
2.19 
1.92 
1.73 
1.41 
1.11 
0.78 
0.46 

- 267 . . 

88.52 
85.75 
82.14 
77.67 
72.57 
66.96 
61.10 
55.16 
49.39 
43.94 
38.90 
34.16 
29.87 
25.92 
22.17 
18.62 
15.32 
12.37 
9.81 
7.63 
5.71 ~- 
3.98 
2.57 
1.46 
0.68 

0.669 0.00 0.00 
0.584 0.00 0.00 
0.510 0.00 0.00 
0.445 0.00 0.00 
0.389 0.00 0.00 
0.339 0.00 0.00 
0.296 0.00 0.00 ~~ ~~ 

0.259 0.00 0.00 
0.226 0.00 0.00 
0.197 0.00 0.00 
0.172 0.00 0.00 
0.150 
0.131 ~~~~~ 

0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/27/01 
File Name: AZ102913.DAT Sample Name: a2102 ID No: 01/09/26-980 
Diet. Porn: STANDARD R.R. Index: 116-000 

OFF (min) Dist. Mode: VOLUME Laser: 70.310 Ib 
Circulation: 6 Agitation: 1 U. Sonic 
Lot No: 1652 Test No: 

Lamp: 66.480 t (&& . 
I 0 i 3 b  1 

No. SIZE(LL~) FREQ.% U.SIZE% NO. SIZB(Um) PREP.% U.SIZE% 
( 1) 0.817 
( 2 )  1 . 0 6 5  
( 3) 1 . 2 7 7  
( 4 )  1 . 6 3 9  
( 5) 2 .293  
( 6 )  2 .935  
( 7)  3 . 0 3 9  
( 8) 3 . 6 0 1  

( 101 5 .144  
( 11) 6 .018  
( 1 2 )  6 .933  
( 13) 7 .915  
( 1 4 )  8.950 

( 9 )  4.333 

0 . 1 0  0 . 1 0  
0.90 1 . 0 0  
1 . 3 0  2 .30  
2 .70  5 . 0 0  
5 . 0 0  1 0 . 0 0  
5 . 0 0  1 5 . 0 0  
0 .80  15 .80  
4 . 2 0  20 .00  
5 . 0 0  25.00 
5 . 0 0  30.00 
5 . 0 0  35 .00  
5 . 0 0  40 .00  
5 . 0 0  45.00 
5 . 0 0  . 50.00  

( 15) 10 .062  
( 16) 11.294 
( 17) 12.684 
( 18) 14.289 
( 1 9 )  16 .222  

( 21)  21.554 
( 22)  22 .197  
( 23)  29..073 
( 24)  80.984 
( 25)  166 .649  
( 26)  223.762 
( 2 7 )  314.840 

. ( 20)  18 .692  

5.00 55 .00  
5.00 6 0 . 0 0  
5 .00  6 5 . 0 0  
5 .00  70.00 
5 .00  75 .00  
5.00 80 .00  
4 . 2 0  84 .20  
0 .80  85 .00  
5 .00  9 0 . 0 0  
5.00 95 .00  
2 .70  97 .70  
1.30 99 .00  
0.90 . 9 9 . 9 0  

19 .049  (prn) Mode: 10 .806  (prn) Median : 8 . 9 4 2  (urn) Mean: 
. I  . 

Std. D e v . :  38 .336  (pm) Span: 7.228 
Coef. Var: 201.25% Spec. Area: 11010 (cm2/crn3) 

F - 2aa 

._...._.I .. ... .. ~ .. . . 



"F-8862, Rev. 0 

for Windows(TM> Ver.l.20i Sep/27/'01 10:37 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010326.981 16:09 Material : 
Filename : A2102914 SO"l-CLY 
Sample : a2102 Lot Numbe 1652 
Condition 

Ty?<He-Ne)  : 85.4V- Dist.Form: Std. Samnlina times : 100 
<LAMP>: 84.9% R.R.Index: 1.16-0.OOi < > 

OFF 
Agitation : 1 Ci rcu It n : 6  Usonic : mu< 120) 

Format 
Dist.base : Volume Scaling : Auto Axis : LogX - LinearY 

Data 
Median : 8.776pm SP.Area : 10363cma/cm. S.D. : 5.428pm 
Mode : 10.851pm Mean : 9.359pm 
C.V. : 57.99% 

span, : <D 10.0-D 90.0) / D50 =- s.625 

Dia. on %< 5.0%) : 1.967pm 5% on Dia.< 0.100pm) : 0.0% 

Dia. on %< 50.0%) : 8.776pm Yo on Dia.< 10.000prn) : 58.2% 
Dia. on %< 75.0%) : 1 2 . 8 3 6 ~ ~ ~  Yo on 0 i a . C .  100.000pm> : 100.0% 
Dia. on %< 95.0%> : 19.383wm 5% on Dla.< lOOO.OOOpm> : 100.Oyo 

Dia. on YO< 25.0%) : 4.924pm. yo on Dia.< 1.000pm> i 0.2% 

SizetMrn> Freq<?&>Und<?Co> 

1019.5 0.00 100.00 
890.1 0.00 100.00 
777.1 0.00 100.00 
678.5 0.00 100.00 

. 

592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

88.58 

0.00 100.00 _ _ ~  .. 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

Particle size/ pm 

Size<wm> FreqC%Wnd<%) Size<clm> Freq<~o)Und<%> 

26.1 1 1.44 
22.80 2.36 
19.90 4.87 
17.38 5.96 
15.17 8.01 
13.25 9.10 
11.56 9.22 
10.10 8.54 
8.816 7.50 
7.697 6.37 _ _  
6.720 5.53 
5.867 4.67 
5.122 4.07 
4.472 3.68 
3.905 3.37 
3.409 3.07 
2.976 2.71 ~~ 

2.599 2.29 
2.269 1.90 
1.981 1.58 
1.729 1.30 
1.510 0.96 
1.318 0.66 
1.151 0.39 
1.005 0.19 

. . . . . - . . .. ... F -289 .... ~ . 

99.75 
98.31 
95.95 
91 .OS 
85.12 
77.11 
68.01 
58.79 
50.25 
42.75 
36.38 
30.85 
26.18 
22.11 
18.43 
15.05 
11.98 
9.27 
6.98 
5.08 
3.50 
2.20 
1.24 
0.58 
0.19 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.00 
0.00 
0:00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862. Rev. 0 

HORIBA A- 9 0 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/27/01 
File Name: AZ102914.DAT Sample Name: a2102 ID No: 01/09/26-981 
Dist. Form: STANDAPLl R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 85.355 % Lamp: 84.907 0 
Circulation: 6 Agitation: 1 U.Sonic OFF (min) 
Lot No: 1652 Test No; dup 

No. SIZE[um) FREO.% U.SIZE% NO. SIZE(m) FREO.% U.SIZE% 
( 1) 0.944 0.10 0.10 ( 15) 9.529 5.00 55.00 
( 2) 1.257 0.90 1.00 ( 16) 10.290 5.00 60.00 
( 3) 1.526 1.30 2.30 ( 17) 11.086 5.00 65.00 
( 4 )  1.968 2.70 5.00 ( 18) 11.933 5.00 70.00 
( 5) 2.700 5.00 10.00 ( 19) 12.857 5.00 75.00 

( 7) 3.518 0.80 15. 80 ( 21) 14.950 4.20 84.20 
( 8 )  4.147 4.20 20.00 ( 22) 15.143 0.80 85.00 
( 9) 4.933 5.00 25.00 ( 23) 16.977 5.00 90.00 
( 10) 5.732 5.00 30.00 ( 24) 19.411 5.00 95.00 
( 11) 6.507 5.00 35.00 ( 25) 22.049 2.70 97.70 
( 12) 7.275 5.00 40.00 ( 26) 24.388 1.30 99.00 
( 13) 8.032 5.00 45.00 ( 27) 28.403 0.90 .99.90 
( 14) 8.778 5.00 50.00 

Median : 8.776 (pm) Mean: 9.359 (prn) Mode: 10.806 ( p n )  
Std. Dev.: 5.428 (pm) Span: 0.746 
Coef. Var: 57.99% Spec. Area: 10363 (cm2/cm3) 

( 6) 3.401 5.00 15.00- . ( 20) 13.941 5.00 80.00 

F - 290 
~.. . .. . .. 



HNF-8862, Rev. 0 

for Windows<TM) Ver.l.20j Sep/27/’01 io:38 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010926.382 16:12 Material : 
Filename : A2102915 Source 
Sample : az102 Lot  Nurnbe : 1652 

Condition 
T’%I,(He-Ne> : 84.64- Dist.Form: Std. Samplinp. times : 100 

(LAMP): 84.4% R.R.lndex: 1.16.0.001 ( > 
Agitation : 3 Circultn : 6  U.sonic :BtQ( 120) SJt 

Format QFF 
Dist.base : Volume Scaling : Auto Axis : LogX - LinearY 

Data 
Median : 10.057pm SP.Area : 9269cmz/cma S.D.  : 7.019pm 
Mode : 14.106prn Mean : 11.196pm 
C.V. : 62.69% 

Span : <D 10.0-D 90.0) / 050 =- ’  h.829 

Dia. on yo( 5.0%) : 2.147prn yo on Dia.< 0.100pm) : 0.0% 
Dia. on yo< 25.0v0) : 5.423pm To on Dia.( 1.000wn) : 0.1% 
Dia. on To< 50.0%) : 10.057pm Yo on Dia.< 10.000pm) : 49.7% 
Dia. on Yo( 75.0%> : 15.710pm $4 on Dia.( 100.000pm) : 100.0% 
Dia. on ’%C 95.0%) : 24.566pm Yo on Dia.( 1000.000pm) : 100.O~o 

Particle size I pm 

1019.5 
890.1 
777.1 
678.5 
592.4 ~~~ 

517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 
58.95 
5 1.47 
44.94 
39.23 

88.58 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

.. . . .. .. - 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.24 100.00 

Size(pm> Freq<%>UnUC%> 
.. . ... 

26.11 4.44 96.99 
22.80 5.27 92.56 
19.90 6.94 87.28 
17.38 7.20 80.35 

13.25 7.77 65.37 
11.56 7.40 57.60 

15.17 7.78 73.15 

10.10 6.76 50.20 
8.816 
7.697 

~ 

6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269. 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

F 

6.02 
5.28 
4.74 
4.14 
3.70 
3.41 
3.14 
2.85 
2.47 
2.02 
1.63 
1.31 
1.04 
0.75 
0.50 
0.29 
0.14 

- 291 . ~ .. ” 

43.44 
37.42 
32.14 
27.40 
23.26 
19.56 
16.15 
13.01 
10.16 
7.69 
5.66 
4.03 
2.72 
1.68 
0.93 
0.43 
0.14 

Size<pm) 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 ~ ~~~~~ 

0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

... 

Freq<YO>Und<%> 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

.... . , . ... .- . . 



“F-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE CuStOlll - C 09/27/01 
File Name: AZ102915.DAT Sample Name: a2102 ID No: Ol/O9/26-982 
Dist. Fom: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 84.615 % Lamp: 84.434 % 
Circulation: 6 Agitation: 3 U.Sonic (min) 
Lot NO: 1652 Test No: dup 

3sc 
l 0 / 3 b  ’ 

NO. SIZE(Um) FREO.% U.SIZE% No. SIZE(um) FREO.% U.SIZE% 
( 1) 0.967 
( 2) 1.336 
( 3) 1.640 
( 4) 2.152 
( 5) 2.952 
( 6 )  3.723 
( 7) 3.850 
( 8 )  4.550 

( 10) 6.335 

( 12) 8.176 

( 14) 10.060 

( 9) 5.435 

( 11) 7.249 

( 13) 9.111 

0.10 0.10 
0.90 1.00 
1.30 2.30 
2.70 5.00 
5.00 10.00 
5.00 15.00- , 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

11.049 
12.064 
13.166 
14.392 
15.738 
17.270 
18.780 
19.071 
21.394 
24.622 
27.410 
29.802 
37.185 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 .99.90 

Median ’ : 10.057 (!An) Mean: 11.196 (pm) 
Std. D e v . :  7.019 (pm) Span: 0.881 
Coef. Var: 62.69% Spec. Area: 9269 (Cm2/cm3) 

Mode: 14.176 (pm) 

F - 292 
..- - .- . __ . .. - . . . . . .. 



HNF-8862, Rev. 0 

for Windows<TM) Ver.l.20j Sep/27/'01 10:38 HORIBA LA-910 
Laser scattering Particle size distribution analyzer - .  

PARTICLE SiZE MEASUREMENT DATA 
ID# : 010926.983 Material : 
Filename : A2102916 Source 
Sample : a2102 Lot Numbe : 1652 

Condition 
T%<He-Ne> : 80.9% Dist.Forrn: Std. Samolinrz times : 100 

CLAMP): 7 8 . 1 ~ ~  R.R.Index: 1.16.O.OOi < > 
Agitation : 3 Circuitn :6 U.sonic : ON< 120) 

Format 

Data 
Dist.base : Volume Scaling :Auto Axis : LogX - LinearY 

Median : 8.024~1~1 SP.Area : 12023cmz/cma S.D. : 45.538~m 
Mode : 10.783~m Mean : 17.647pm 
C.V. : 258.05qb 

Span : (D 10.0-D 90.0) / 050 =- 2.017 

Dia. on To< 5.0%) : 1.531pm % on Dia.< 0.100prn) : O.Oyo 
Dia. on %< 25.070) : 4.181pm yo on Dia.< 1.000pm) : 1.0% 
Dia. on %< 50.0%> : 8.024pm ' '% on Dia.< 10.000pm) : 61.8% 
Dia. on %< 75.0%) : 12.677pm Yo on Dia.< 100.000pm) : 95.9% 
Dia. on %< 95.0%) : 24.952pm Yo on Dia.< 1000.000~m~ : 100.0% 

Size<pm) 

1019.5 

777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 

51.47 
44.94 
39.23 

890.1 

88.58 

58.95 

0.00 100.00 
0.00 100.00 
0.00 100.00 ~ . .  ~~~ ~~ 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.16 100.00 
0.29 99.84 ~~ 

0.52 99.55 
0.93 99.03 
0.91 98.10 
0.63 97.19 
0.42 96.55 
0.24 96.14 
0.00 95.90 
0.00 95.90 
0.00 95.90 
0.00 95.90 
0.00 95.90 
0.00 95.90 
0.00 95.90 
0.00 95.90 
0.00 95.90 
0.00 95.90 

size<prn> 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 

7.697 
6.720 

5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 

1.151 
1.005 

8.816 

5.867 

1.318 

F 

Particle size1 pm 

~~ 

1.14 95.38 

4.87 88.55 

2.06 94.24 
3.64 92.19 

6.32 83.68 
7.29 77.36 
7.71 70.07 
7.53 62.36 
6.98 54.83 ~~. - -~ 
6.21 47.86 
5.59 41.64 
4.83 36.05 
4.28 31.22 
3.91 26.94 
3.59 23.03 
3.26 19.44 

2.52 13.28 

1.95 8.59 
1.82 6.63 

1.29 3.26 

0.60 1.03 

2.90 16.18 

2.18 10.76 

1.55 4.81 

0.95 1.98 

- 293 

SizeCpm) 

0.669 
0.584 . _ _  
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 

0.076 
0.067 

0.087 

0.058 
0.051 
0.044 
0.039 
0.034 
0.029 ' 

0.026 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

- . .... . ... . 



HNF-8862, Rev. 0 

EORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/27/01 
File Name: AZ102916.DAT Sample Name: a2102 ID NO: 01/09/26-983 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 80.916 t Lamp: 78.128 % 
Circulation: 6 Agitation: 3 U.Sonic ** ( m i d  
Lot No: 1652 Test No: dup 

No. SIzE(ud FREQ.% U.SIZE% No. SIZE(m) FREQ.% U.SIZE% 
( 1) 0.748 0.10 0.10 8.844 5.00 55.00 
( 2) 0.999 
( 3) 1.193 
( 4)  1.532 
( 5 )  2.168 
( 6) 2.823 
( 7) 2.927 
( 8) 3.486 
( 9) 4.190 

( 11) 5.705 
( 12) 6.469 
( 13) 7.248 
( 14) 8.040 

( 10) 4.937 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 

5.00 
5.00 
5.00 
5.00 

5.00 

1.00 
2.30 
5.00 
10.00 
15.00-. 
15.80 
20.00 
25.00 

35.00 
40.00 
45.00 
50.00 

,30.00 

9.695 
10.599 
11.551 
12.702 
14.052 
15.409 
15.772 
18 :387 
25.003 
216.376 
261.242 
363.025 

5.00 
5.00 
5.00 
5.00 
5.00 
4.20 
0.80 
5.00 
5.00 
2.70 
1.30 
0.90 

Median : 8.024 (pm) Mean: 17.647 (pm) Mode: 10.606 (pm) 
Std. Dev.: 45.538 (pm) Span: 1.530 
Coef. Var: 258.05% Spec. Area: 12023 (cm2/cm3) 

60.00 
65.00 
70.00 
75.00 
80.00 
84.20 
85.00 
90.00 
95.00 
97.70 
99.00 
,99.90 

F - 294 



"33862, Rev. 0 

for Windows<TM) Ver.1.201 Sep/27/'01 10:38 HORIBA LA-910 
Laser scattering Darticle size distribution analvzer - .  - 

PARTiCLE SIZE MEASUREMENT DATA 
i D# : 010926-984 16:21 Material 
Filename : A Z f 0 2 9 1 7  Source 
Sample : a2102 Lot Nurnbe ! 1652 
Condition 

T%',(He.Ne) : 80.8T- Dist.Form: Std. Samolinc times : 100 
(LAMP): 78.4% R.R.Index: 1.16-0.OOi ( > . n  

Agitation : 1 Circultn : 6  

Format 
Dist.base : Volume Scaling : Auto 

U.sonic :d< 120) d+ 
OFF 

Axis : LogX - LinearY 
Data 

Median : 7.524pm SP.Area : 1 1778cm2/cm' S.D. : 46.694~- 
Mode : 9.4521~m Mean : 17.408pm 
C.V. : 268.23% 

Span : <D 10.0-D 90.0) / D50 =-' s.906 

Dia. on %( 5.0%) : 1.711~m To on Dia.( 0.100pm) : O.Oyo 
Dia. on %( 25.0%) : 4.144wm 7? on Dia.< 1.000wn) : 0.5% 
Dia. on yo( 50.0%) : 7.524~m yo on Dia.< lD.000pm) : 66.2% 
Dia. on 74 75.0%) : 11.656~rn Yo on Dia.C 100.000pm) : 95.8% 
Dia. on %< 95.0%) : 22.547vm 5% on Dia.( 1000.000pm) : 100.0% 

. .- 

Particle size I pm 

1019.5 0.00 100.00 
890.1 0.00 100.00 
777.1 0.00 100.00 
678.5 0.00 100.00 
592.4 0.00 100.00 
517.2 0.00 100.00 
451.6 0.00 100.00 
394.2 0.18 100.00 
344.2 0.32 99.82 
300.5 0.57 99.51 
262.4 1.02 98.94 
229.1 0.96 97.92 - - - - . . - - ~~~ ~ 

200.0 0.59 96.96 
174.6 0.35 96.37 
152.5 0.18 96.02 
133.1 0.00 95.85 
116.2 0.00 95.85 

88.58 0.00 95.85 
77.34 0.00 95.85 
67.52 0.00 95.85 
58.95 0.00 95.85 
51.47 0.00 95.85 
44.94 0.00 95.85 
39.23 0.00 95.85 

101.5 0.00 95.85 

26.11 0.59 95.70 
22.80 1.27 95.10 
19.90 2.65 93.83 
17.38 3.94 91.18 
15.17 5.64 87.24 
13.25 7.00 81.60 
11.56 7.84 74.59 
10.10 7.98 66.76 
8.816 7.62 58.78 
7.697 6.93 51.16 
6.720 6.32 44.23 
5.867 5.51 37.91 
5.122 4.89 32.40 
4.472 4.47 27.51 
3.905 4.08 23.04 
3.409 3.69 18.96 
2.976 3.22 15.27 

~~~~ 

2.599 2.72 12.05 
2.269 2.27 9.33 
1.981 1.93 7.06 
1.729 1.67 5.13 
1.510 1.31 3.46 
1.318 0.98 2.15 
1.151 0.65 1.17 
1.005 0.36 0.53 

F - 295 ... . 

SizeCvm) 

0.669 
0.584 
0.510 
0.445 

0.339 
0.296 
0.259 
0.226 

0.389 

0.197 
0.172 
0.150 
0.131 
0.115 
0.1C)o 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

Fraq(%>Und(%) 

0.00 0.00 
0.00 0.00 ~ ~~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 ~~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 



."F-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/27/01 
Pile Name: Az102917.DAT Sample Name: a2102 ID No: 01/09/26-984 
Dist. Form: STANDARD R.R. Index: 116-000 
Diat. Mode: VOLUME Laser: 80.842 k Lamp: 78.351 % 
Circulation: 6 Agitation: 1 U.Sonic f j ? ~  (min) 
Lot No: 1652 Test No: dup 

NO. SIZE(llm) FREQ.% U.SIZE% NO, SIZE(UIII) FREQ.% U.SIZE% 
0 . 1 0  0 .10  ( 15) 8 . 2 6 1  5 .00  5 5 . 0 0  ( 1) 0 . 8 3 3  

I 2 )  1 . 1 1 2  
( 3)  1 .340  
( 4)  1.713 
( 5) 2 .350  
( 6 )  2.944 
( 7)  3 .038  
( 8) 3.535 
( 9 )  4 .153  
( 10) 4 . 8 0 3  

( 1 2 )  6 .149  
( 13) 6 . 8 2 8  

( 11) 5 .473  

( 14) 7 .533  

0.90 
1 .30  
2 . 7 0  
5.00 
5 . 0 0  
0.80 
4 . 2 0  
5 .00  
5.00 
5.00 
5 .00  
5 .00  
5 . 0 0  

1 . 0 0  
2 .30  
5 . 0 0  

10 .00  
15 .00-  
1.5 .8 0 
20.00  
25 .00  
30 .00  
35 .00  
40 .00  
4 5 . 0 0  
50 .00  

9 .012  
9 .815  

1 0 . 7 0 5  
11 .663  
12 .863  
14 .135  
1 4 . 4 0 8  
16.-719 
22 .562  

222.342 
266 .222  
365 .655  

5 .00  
5 .00  
5 .00  
5.00 
5.00 
4 .20  
0.80 
5 . 0 0  
5.00 
2 .70  
1 . 3 0  
0.90 

60 .00  
65 .00  
70 .00  
7 5 . 0 0  
80 .00  
84 .20  
85 .00  

95.00 
97 .70  
99.00 

' 99 .90  

90.00 

Median : 7.524 (pin) Mean: 17.408 (pm) Mode: 9.435 (pin) 
S t d .  Dev.: 46.694 (pm) Span: 1 .447  
Coef. Var: 268 .23% Spec. A r e a :  11778 (crn2/crn3) 

F - 296 



"F-8862, Rev. 0 

for Windows(TM) Ver.l.201 Sep/27/'01 10:38 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# . 010926-985 l6:31 Material : 
Filename I A2102918 Source 
Sample : az102 Lot Numbe I 1652 

Condition 
Tvo'o<He.Ne> : 85.6% Dist.Form: Std. Samolinn times : 100 

(LAMP): 84.4% R.R.lndex: 1.16-O.OOi < > 
Agitation : 1 Circultn : 6  U.sonic : d c  120) 

Format 0- 
Dist.base : Volume Scaling : Auto Axis : LogX - LinearY 

Data 
Median : 24.524pm SP.Area : 4991cm'/cm' S.D. : 221.667pm 
Mode : 423.748pm Mean : 205.131pm 
C.V. : 108.06% 

Span : (D 10.0-D 90.0) / D50 =-.l9.931 

Dia. on %( 5.0%) : 2.771pm % o n  Dia.( 0.100pm) : 0.0% 
Dia. on Yo< 25.0%) : 10.118pm Yo on Dia.( l.OOOpm) : 0.1% 
Dia. on %( 50.0%0) : 24.524pm % on Dia.( 1O.OOOpm) : 24.7% 
Dia. on %( 75.0%) :417.202pm % on ma.< 100.000pm) : 54.9% 
Dia. on yo( 95.0%) : 544.429pm Yo on Dia.( 1000.000um) : 100.0% 

Particle size I pm 

Sizecpm) 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 

. . . . . 

390.2 
~~ 

344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

~~ 

0.43 100.00 ~~ . -  
0.77 99.57 

3.70 97.30 
1.50 98.80 

10.26 93.60' 
14.32 83.35 ~ ~~ ~~ 

9.35 69.03 
3.51 59.68 
0.97 56.17 
0.31 55.20 
0.00 54.89 
0.00 54.89 
0.00 54.89 
0.00 54.89 
0.00 54.89 
0.00 54.89 

0.00 54.89 
0.00 54.89 
0.00 54.89 
0.00 54.89 
0.00 54.239 
0.19 54.89 

0.00 54.89 

0.44 54.70 

. 

Size(pm> Size(rm> 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 ~- 
1.510 
1.318 
1.151 
1.005 

F -  

3.18 51.47 
3.51 48.29 
4.10 44.79 
4.10 40.69 
4.12 36.59 
3.92 32.47 
3.61 28.55 
3.23 24.94 
2.85 21.71 
2.49 18.86 
2.25 16.37 

1.79 12.14 
1.67 10.34 

1.44 7.11 
1.27 5.67 
1.07 4.40 

0.74 2.44 
0.61 1.70 
0.46 1.09 
0.32 0.63 
0.20 0.30 
0.10 0.10 

1.98 14.12 

1.56 8.67 

0.89 3.33 

. 297 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 

Freq(%)Und<%b) 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

_. ._ ~ 

~~ ~ ~~ . -~~ 
0.259 0.00 0.00 
0.226 0.00 0.00 
0.197 0.00 0.00 
0.172 0.00 0.00 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.00 0.00 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

0.00 0.00 
0.00 0.00 

~ ~. ~~~~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLB SIZE DISTRSBUTION DATA TABLE Custom - C 09/27/01 
File Name: AZ102918.DAT Sample Name: a2102 ID No: 01/09/26-985 

Dist. Mode: VOLUME Laser: 85.602 0 Lamp: 84.368 b dsc 
Circulation: 6 Agitation: 1 u.sonic 0s (min) io13101 
Lot No: 1652 Test No: trip 

m a t .  F O ~ :  STWARD R.R. Index: 116-000 

No. SIZE(um) FREO.% U.SIZE% No. SIZE(um) FREQ.$ U.SIZE% 
0.10 0.10 ( 15)  240.637 
0.90 1 .00  
1 .30  2 .30  
2.70 5.00 
5.00 10.00 
5.00 15.00 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

( 16) 345.910 
( 17)  372.672 
( 18)  398.126 
( 19) 418.144 
( 20) 438.162 
( 21) 457.024 
( 22) 462.144 

( 24) 545.621 
( 25) 615.348 
( 26) 703.887 
( 27) 863.717 

, 

( 23) 4 9 4 . i 4 4  

1 .001 
1.474 
1.934 
2.777 
4.356 
6.202 
6.505 
8.143 

10.120 
12.186 
14.428 
17.007 
20.080 
24.580 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 '99.90 

: 24.524 (p) Mean: 205.131 (pm) Mode: 421.928 (pm) 
Std.  D e v . :  221.667 ( p )  Span: 5.188 
Coef. V a r :  108.06% Spec. Area: 4991 (cm2/cm3) 

F -'298 

. . 



"F-8862, Rev. 0 

for Windows(TM) Ver.l.201 Sep/27/'01 10:39 HORIBA LA-910 
Laser scatterinn Darticle size distribution analyzer _ .  ~ 

PARTICLE SIZE MEASUREMENT DATA 
I D+L : 010926-986 16:35 Material : 
Fi lenarne : AZ 1029 19 Source 
Sample : a2102 Lot Nurnbe 1652 

Condition 
T%(He-Ne>: 82.2% Dist.Forrn: Std. SamDiina times : 100 

(LAMP): 81.8% R.R.index: 1.16-0.OOi C > 
Agitation : 3 Circultn : 6  

Format 
Dist.base : Volume Scaling : Auto 

U.sonic I D I C ( 1 2 0 )  &C 
10131~' 

OFP 
Axis : LogX - LinearY 

Data 
Median : 20.478prn SP.Area : 5604crn2/cm' S.D. : 201.293pm 
Mode : 477.652wrn Mean : 132.584wrn 
C.V. : 151.82% 

Span : (0 10.0-D 90.0) / D50 = -23.406 

Dia. on %( 5.0%) : 2 . 7 3 5 ~ ~ 1  To on Dia.( 0.100prn) : O.O%o 
Dia. on %( 25.0%) : 8.712um Yo on Dia.( 1.000prn) : 0.0% 
Dia. on %< 50.0%) : 20.478prn 5% on Dia.C 10.000prn) : 28.6% 
Dia. on %< 75.0%) : 208.161urn % on Dia.< 100.000pm) : 72.1% 
Dia. on %( 95.0%) : 556.732prn % on Dia.( 1000.000prn) : 100.0% 

Particle size I pm 

Size<wn) Freq<%)Und<%> Size<vrn> Freq<%>Und<%a SizeCclrn> FreqC%>Und<%> 

1019.5 0.00 100.00 26.11 3.58 56.68 0.669 0.00 0.00 
890.1 0.50 100.00 22.80 3.93 53.10 0.584 0.00 0.00 

..___ ..... 

777.1 0.89 
678.5 1 . E l l  - .- ~ ~- 
592.4 3.95 
517.2 5.73 
451.6 4.93 
394.2 2.71 
344.2 1.70 
300.5 1 ~ 2 9  
262.4 0.97 
229.1 0.74 
200.0 0.66 
174.6 0.57 
152.5 0.46 
133.1 0.46 
116.2 0.49 
101.5 0.63 
88.58 0.71 
77.34 0.77 
67.52 0.98 
58.95 1.18 
51.47 1.39 
44.94 1.77 
39.23 2.23 

. . . ... . 

99.50 
98.61 
96.80 
92.86 
87.13 
82.20 
79.4s 

76.49 
75.52 

74.12 
73.55 
73.09 
72.63 
72.14 
71.51 

70.03 
69.04 
67.86 

64.7 1 

77.78 

74.723 

70.80 

66.48 

19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 

2.599 
2.269 
1.981 
1.729 
1.510 

1.151 
1.005 

F 

2.976 

1.318 

4.12 
4.22 
4.17 
4.01 
3.81 
3.55 
3.27 
2.96 
2.75 
2.46 
2.24 
2.07 
1.91 
1.72 
1.47 
1.19 
0.95 
0.76 
0.61 
0.44 
0.31 
0.19 
0.00 

- 299 

49.18 
45.05 
40.83 
36.66 
32.65 

25.29 
22.02 
19.06 
16.31 
13.85 
11.61 
9.54 
7.63 
5.92 
4.45 
3.26 
2.31 
1.55 
0.94 
0.49 
0.19 
0.00 

28.84 

0.510 
0.445 

0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 

0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.389 

0.058 

0:00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

- 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/27/01 
File Name: AZlO2919.DAT Sample Name: a2102 ID NO: 01/09/26-986 
Diet. Form: STANDARD R.R. Index: 116-000 
Diet. Mode: VOLUME Laser: 82.242 8 Lamp: 8 1 . 7 7 5  Z ,p& 
Circulation: 6 Agitation: 3 U.Sonic &p'F (min) 
Lot No: 1652 Test No: trip io  1310' 

NO. SIZE(um) F REO.% U.SIZE% NO. SIZE(um1 FREQ.% U.SIZE% 
( 1) 1.083 0.10 0.10 ( 15) 24.553 5.00 55.00 
( 2) 1.532 
( 3) 1.978 
( 4) 2.741 
( '5) 4.030 
( 6 )  5.471 
( 7) 5.713 
( 8 )  7.031 
( 9) 8.718 
( LO) 10.545 
( 11) 12.550 
( 12) 14.789 
( 13) 17.349 
( 14) 20.510 

0.90 1.00 
1.30 2.30 
2.70 5.00 
5.00 10.00 
5.00 15.00 
0.80 15.80 
4.20 20.00 
5.00 . 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

30.255 
40.173 
67.298 

208.567 
353.746 
417.528 
426.823 
484.451 
558.001 
635.038 
721.378 
867.319 

5.00 
5.00 
5.00 
5.00 
5.00 
4.20 
0.80 
5.00 
5.00 
2.70 
1.30 
0.90 

Median : 20.478 (pm) Mean: 132.584 (pm) Mode: 483.265 (pm) 
Std. Dev.: 201.293 (pm) . Span: 17.022 
Coef. Var: 151.82% Spec. Area: 5605 (cm2/cm3) 

60.00 
65.00 
70.00 
75.00 
80.00 
84.20 
85.00 
90.00 
95.00 
97.70 
99.00 
'99.90 

F - 300 



KNF-8862, Rev. 0 

for Windows(TM) Ver.l.201 Sep/27/”01 10:39 HORIBA LA-910. . 
Laser scatterina particle size distributton analyzer - .  

PARTICLE SIZE MEASUREMENT DATA Material 
ID# 
Filename : A2102920 
Sample : a2102 Lot Numbe 1652 

. : 010926-987 16:41 
Source 

Condition 
T%(He.Ne>: 74.1% Dist.Form: Std. SamDlinP times : 100 

(LAMP): 70.2% R.R.Index: 1.16-0.OOi ( ) 

Agitation : 3 Circultn : 6  Usonic : ON< 120) 

Format 

Data 

D$st.base : Volume Scaling : Auto Axis : LO@ - LinearY 

Median : 8.611pm SP.Area : l1886cmz/cm3 S.D. : 35.320pm 
Mode : 10.829vm Mean : 16.386vm 
C.V. : 215.5470 

Span : (D 10.0-D 90.0) / 050 =- 21448 

Dia. on YO< 5.0%) : 1.470pm 70 o n  Dia.( 0.100pm) : 0.0% 
Dia. o n  V0( 25.0%) : 4.157pm Yo on Dia.( 1.000&wn) : 1.2% 
Dia. on qb< 50.0%) : 8.611vm vo o n  Die.< 10.000prn) : 56.7% 
Dia. on Yo< 75.0%) : 14.826pm To o n  Dia.( 100.000wn) : 96.8% 
Dia. on yo( 95.0%) : 34.947pm Yo o n  Dia.( 1000.000pm) : 100.0% 

-. .. . 

/----- ’ 

/ 
/ 

1019.5 
890.1 
777.1 

592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

678.5 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.15 100.00 ~~ 

0.27 99.85 
0.48 99.59 
0.51 99.11 
0.50 98.60 
0.45 98.11 
0.38 97.66 
0.29 97.27 

0.18 96.78 
0.15 96.59 
0.11 96.44 
0.14 96.33 
0.16 96.19 
0.19 96.03 
0.34 95.85 
0.60 95.51 

0.21 96-38 

Particle size I Irn 

00 

‘.O 

26.11 
22.80 
19.90 

15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 

17.38 

2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

F 

2.64 
3.57 
4.68 
5.41 
6.06 
6.37 
6.43 
6.17 
5.75 
5.22 
4.83 
4.30 
3.91 
3.67 
3.44 
3.17 

2.50 
2.18 
1.98 
1.88 
1.64 
1.40 
1.07 
0.70 

2.84 

- 301 

92.33 
89.69 
86.12 
81.44 
76.03 
69.97 
63.60 
57.17 
51.00 
45.24 
40.02 
35.19 
30.89 
26.98 
23.31 
19.87 
16.70 
13.86 
11.36 
9.18 
7.20 
5.32 
3.68 
2.28 
1.21 

~ 

0.669 0.00 
0.584 0.00 
0.510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 
0.172 0 .oo 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/27/01 
File Name: AZ10292O.DAT Sample Name: a2102 ID No: 01/09/26-907 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 14.051 t Lamp: 70.235 % 
Circulation: 6 Agitation: 3 U.Sonic ** (min) 
Lot No: 1652 Test No: trip 

No. SIZE(um) FREQ.% U.SIZE% No. SIZE(um) FREO.% IJ.SIZE% 
( 1) 0.734 
( 2) 0.966 
( 3)  1.153 
( 4) 1.472 
( 5) 2.089 
( 6) 2.750 
( 7) 2.856 
( 8 )  3.427 
( 9) 4.166 
( 10) 4.975 
( 11) 5.835 
( 12) 6.716 
( 13) 7.651 
( 14) 8.622 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00 
15.00- 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

9.647 
10.744 
11.935 
13.256 
14.845 
16.791 
18.868 
19.300 
23 .I85 
34.989 
154.612 
222.893 
314.638 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 '99.90 

Median : 8.611 (pm) Mean: 16.386 (pmm) Mode: 10.806 (prn) 
Std. Dev.: 35.320 (pm) Span: 2.337 
Coef. V a r :  215.54% Spec. Area: 11886 (cm2/cm3) 

.. 

F - 302 

. ..... 



HNF-8862, Rev. 0 

for Windows(TM) Ver.l.2Oj Sep/27/'01 10:39 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010926-988 169.4 Material i 
Filename : A2102921 Source 
Sample : a2102 Lot Numbe I 1652 

Condition 
T%CHe-Ne> : 73.8V- Dist.Form: Std. Samolinn times : 100 

(LAMP): 70.4% R.R.Index: 1.16-0.OOi < > 
OFF 

Agitation : 1 Circultn :6 U.sonic : d( 120) 

Format 
Dist.base : Volume Scaling : Auto Axis : LogX. LinearY 

Data 
Median : 8.151pm SP.Area : 11708cmz/cm' S.D. : 37.084pm 
Mode : 10.801pm Mean : 1 6 . 2 6 9 ~ ~ 1  
C.V. : 227.94% 

Span : CD 10.O.D 90.0) / D50 =- ' 2.373 

Dia. on yo( 5.0%> : 1.599pm Yo on Dia.< 0.100pm) : 0.0% 
Dia. on yo( 25.0%> ; 4.084prn % on 0ia.C l .OOOvrn> : 0.7% 
Dia. on Yo< 50.070) : 8.151pm % on Dia.( 10.000Pm) : 59.5% 
Dia. on yo< 75.0y0) : 13.892pm % on Dia.( 100.000ym> : 96.5% 
Dia. on To< 95.0%) : 31.771pm 7- on Dia.( 1000.000pm) : 100.0% 

...... .. 

Particle size I pm 

1019.5 

777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 

ago. 1 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.17 100.00 
0.31 99.83 
0.56 99.52 
0.58 98.96 
0.55 98.38 
0.48 97.83 
0.39 97.35 
0.27 96.96 
0.18 96.69 
0.15 96.52 
0.11 96.37 
0.00 96.26 
0.00 96.26 

58.95 0.10 96.26 
51.47 0.12 96.16 
44.94 0.22 96.04 
39.23 0.42 95.82 

SizeCpm) 

26.1 1 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 

7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

8.816 

Freq<%>Und(%) Sire<pm) Freq<%>Und<%) 
. . . 

2.17 93.46 0.669 0.00 0.00 
3.09 91.28 0.584 0.00 0.00 
4.26 88.19 0.510 0.00 0.00 
5.10 83.93 0.445 0.00 0.00 
5.91 78.84 0.389 0.00 0.00 
6.39 72.93 0.339 0.00 0.00 
6.59 66.54 0.296 0.00 0.00 
6.44 59.95 0.259 0.00 0.00 
6.09 53.51 0.226 0.00 0.00 
5.58 47.43 0.197 0.00 0.00 
5.21 41.84 0.172 0.00 0.00 
4.67 36.64 0.150 0.00 0.00 
4.27 31.97 0.131 0.00 0.00 -~ _ _ ~  ~ _ _  _ _  ~ 

4.03 27.69 0.115 0.00 0.00 
3.79 23.67 0.100 0.00 0.00 
3.52 19.88 0.087 0.00 0.00 
3.16 16.36 0.076 0.00 0.00 
2.73 13.20 0.067 0.00 0.00 
2.34 10.47 0.058 0.00 0.00 
2.05 8.13 0.051 0.00 0.00 
1.S5 6.07 0.044 0.00 0.00 - _ _  . -  . - _  ~ _ _  
1.51 4.22 0.039 0.00 0.00 
1.18 2.71 0.034 0.00 0.00 
0.82 1.53 0.029 0.00 0.00 
0.48 0.71 0.026 0.00 0.00 
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HNF-8862. Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/27/01 
File Name: AZ102921.DAT Sample Name: a2102 ID NO: 01/09/26-988 
Diet. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 73.844 % Lamp: 70.408 c u)SC 
Circulation: 6 Agitation: 1 U.Sonic (min) 
Lot NO: 1652 Test No: trip ,0\3 10’ 

No. SIZE(um) FREO.% U.SIZE$ NO. SIZE(um) FRECl.$ U.SIZB% 
( 1) 0.815 0.10 0.10 ( 15 )  9 .112 5.00 55 .00  
( 2)  1.056 
( 3) I. 260 
( 4)  I. 602 

’ (  5) 2 .211 
( 6) 2.814 
( 7 )  2.909 
( 8 )  3.425 
( 9 )  4 .092 
( 10) 4.823 
( 11) 5.606 
( 12) 6.418 
( 13 )  7.272 
( 14) 8.170 

0.90 
1.30 
2.70 
5.00 
5 .00  
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1 . 0 0  ( 16) 
2.30 ( 17 )  
5.00 ( 18) 

10.00 ( 19 )  
15.00- ‘ ( 20) 
15 .80  ( 21) 
20.00 ( 22) 
25.00 ( 23) 
30.00 ( 24) 
35.00 ( 25) 
40.00 ( 26) 

50.00 
45.00 ( 27) 

10.108 
11.222 
12.476 
13.921 
15.675 
17.535 
18.009 
21.595 
31.844 

168.513 
231.200 
318.722 

5.00 
5.00 
5 .00  
5.00 
5.00 
4.20 
0.80 
5.00 
5 .00  
2.70 
1 .30  
0.90 

60.00 
65.00 
70.00 
75.00 
80.00 
84.20 
85.00 
90.00 
95.00 
97 .70  
99.00 

.99.90 

Median : 8 .151  (pmm) Mean: 16.269 (pm) Mode: 10.806 (pm) 
Std. Dev.: 37.084 (pm) Span: 2.193 
Coef. V a r :  227.94% Spec. Area: 11708 (cmZ/cm3) 

F -304 



HNF-8862, Rev. 0 

for Windows<TM) Ver.l.20j Sep/27/'01 10:39 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 

ID# Source Filename : A2102922 
Sample : a2102 Lot Numbe I 1653 

: oios26-sa9 17:04 Material I 

Condition 
T~o(He-Nel : 87.5% Dist.Form: Std. Samolinn times : 100 

Agitation : 1 CI rcu I tn : 6  U.sonic : OFF< 120) 
(LAMP): a 7 . 7 ~ ~  R.R.lndex: 1 . 1 6 - 0 . O O i  < > 

Format 

Data 
Dist.base : Volume Scaling : Auto Axis : L0gX. LinearY 

Median : 9.129pm SP.Area : 10058cmz/cm' S.D. : 6.048vm 
Mode : 12.343pm Mean : 9.972pm 
C.V. : 60.65% 

Span : <D 30.0-D 90.0) / 050 =-' F.738 

Dia. on V0( 5.0%) : 2.011pm yo on Dia.< 0.100pm) : 0.0% 
Dia. on Yo< 25.0%) : 4.989pm 70 on Dia.( 1.000pm) : 0.2% 
Dla. on yo< 50.0'%) : 9.129pm v0 on Dia.( 10.000pm) : 55.170 
Dia. on %< 75.0%> : 13.832pm % on Dia.< 100.000prn> : 100.0% 
Dia. on yo< 95.0%> : 21.505pm Vo on Dia.< 1000.000pm) : 100.0% 

Particle size1 pm 

1019.5 

777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 

890.1 

262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

aa. 58 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

0.00 100.00 
0.00 100.00 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 

7.697 
6.720 
5.867 
5,122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

8.816 

F 

2.60 
3.59 
5.91 
6-62 
7.97 

8.31 
7.64 
6.77 
5.85 
5.18 
4.47 

8.47 

.. . .  
3.97 
3.64 
3.37 
3.09 
2.73 
2.29 

1.54 
1.24 
0.90 
0.60 
0.35 
0.17 

1 .aa 

- 305 

99.14 
96.54 
92.95 
87.04 

72.46 
63.99 
55.67 
48.03 
41.27 
35.42 
30.24 
25.77 
21.81 
18.16 
14.79 
11.70 
8.96 
6.68 
4.79 
3.25 
2.01 
1.11 
0.51 
0.17 

80.43 

0.669 
0.584 
0.510 
0.445 

0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
OL131 
0.115 
0.100 

0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.389 

0.087 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLB SIZE DISTRIBUTION DATA TABLE Custom - C 09/27/01 
File Name: AZ102922.DAT Sample Name: a2102 ID No: 01/09/26-989 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 87.451 % Lamp: 87.708 % 
Circulation: 6 Agitation: 1 U.Sonic OFF (min) 
Lot No: 1653 Test No: 

NO. SIZXfum) FREO.% U.SIZS% NO. SIZE(Um) PREO.% U.SIZE% 
( 1) 0.954 0.10 0.10 ( 15) 9.984 5.00 55.00 
( 2) 1.288 0.90 1.00 ( 16) 10.861 5.00 60.00 
( 3) 1.561 1.30 2.30 ( 17) 11.766 5.00 65.00 
( 4) 2.012 2.70 5.00 ( 18) 12.759 5.00 70.00 
( 5) 2.742 5.00 10.00 ( 19) 13.861 5.00 75.00 

( 7) 3.557 0.80 15.80 ( 21) 16.430 4.20 84.20 
( 8 )  4.191 4.20 20.00 ( 22) 16.697 0.80 85.00 
( 9) 4.996 5.00 25.00 ( 23) 18.641 5.00 90.00 
( 10) 5.027 5.00 30.00 ( 24) 21.554 5.00 95.00 
( 11) 6.651 5.00 35.00 ( 25) 24.272 2.70 97.70 

( 13) 8.314 5.00 45.00 ( 27) 30.808 0.90 '99.90 
( 14) 9.145 5.00 50.00 

Median : 9.129 (pmm) Mean: 9.972 (,urn) Mode: 12.377 ( l m )  
Std. Dev.: 6.048 (.urn) Span: 0.841 
Coef. Var: 60.65% Spec. Area: 10058 (cm2/cm3) 

( 6) 3.440 5.00 15.00- ' ( 20) 15.069 5.00 80.00 

( 12) 7.485 5.00 40.00 ( 26) 25.928 1.30 99.00 

-- .. . . .. .. .. F - 306 
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"F-8862, Rev. 0 

for Windows<TM) Ver.1.20J Sep/27/'01 10:40 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010926-990 17:OS Material : 
Filename : A2102923 Source 
Sample : a2102 Lot Numbe I 1653 

Condition 
TYXHe-Nel: 87.2% Dist.Form: Std. Samaline times : 100 

Agitation : 3 Circultn : 6  U.sonic : OFF( 120) 
(LAMP): 87.5% R.R.lndex: 1.16-0.OOi < > 

Format 

Data 
Dist.base : Volume Scaling : Auto Axis : LOEX - LinearY 

Median : 9.802pm SP.Area : 9454crn'/cma S.D. : 6.918pm 
Mode : 12.403vm Mean : 10.968pm 
C.V. : 63.07% 

Span : <D 10.0-D 90.0) / D50 ='- P.843 

Dia. on Yo< 5.0%) : 2.114pm vo on 0ia.C 0.100pm) : 0.0% 
Dia. on %C 25.0%) : 5.284pm % on Dia.< 1.000pm) : 0.1% 
Dia. on %< 50.0%) : 9.802pm $Zo on Dia.< 10.000pm) : 51.0% 
Dia. on Yo< 75.0%) : 15.363pm To on Dia.< 100.000pm) : 100.0% 
Dia. on yo< 95.0%) : ' 24.242pm v0 on Dia.< 1000.000pm) : 100.0% 

Particle size / pin 

1019.5 0.00 100.00 26.11 4.18 97.29 0.669 0.00 0.00 
890.1 0.00 100.00 22.80 5.02 93.11 0.584 0.00 0.00 
777.1 0.00 100.00 19.90 6.71 88.09 0.510 0:oo 0.00 
678.5 0.00 100.00 17.38 7.03 81.38 0.445 0.00 0.00 
592.4 0.00 100.00 15.17 7.68 74.35 0.389 0.00 0.00 
517.2 0.00 100.00 13.25 7.74 66.67 0.339 0.00 0.00 
451.6 0.00 100.00 11.56 7.44 58.93 0.296 0.00 0.00 
394.2 0.00 100.00 10.10 6.83 51.49 0.259 0.00 0.00 
344.2 0.00 100.00 8.816 6.13 44.66 0.226 0.00 0.00 
300.5 0.00 100.00 7.697 5.39 38.53 0.197 0.00 0.00 
262.4 0.00 100.00 6.720 4.86 33.14 0.172 0.00 0.00 
229.1 0.00 100.00 5.867 4.25 28.28 0.150 0.00 0.00 
200.0 0.00 100.00 5.122 3.81 24.03 0.131 0.00 0.00 
174.6 0.00 100.00 4.472 3.51 20.22 0.115 0.00 0.00 
152.5 0.00 100.00 3.905 3.23 16.71 0.100 0.00 0.00 
133.1 0.00 100.00 3.409 2.94 13.48 0.087 0.00 0.00 
116.2 0.00 100.00 2.976 2.55 10.54 0.076 0.00 0.00 
101.5 0.00 100.00 2.599 2.10 7.98 0.067 0.00 0.00 
88.58 0.00 100.00 2.269 1.70 5.89 0.058 0.00 0.00 
77.34 0.00 100.00 1.981 1.36 4.19 0.051 0.00 0.00 
67.52 0.00 100.00 1.729 1.09 2.83 0.044 0.00 0.00 
58.95 0.00 100.00 1.510 0.78 1.74 0.039 0.00 0.00 
51.47 0.00 100.00 1.318 0.52 0.96 0.034 0.00 0.00 
44.94 0.00 100.00 1.151 0.30 0.44 0.029 0.00 0.00 
39.23 0.21 100.00 1.005 0.15 0.15 0.026 0.00 0.00 

F - 307 . _- 



HNF-8862, Rev. 0 

KORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/27/01 
File Name: AZ102923.DAT Sample Name: a2102 ID No: 01/09/26-990 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 87.171 % Lamp: 87.495 % 
Circulation: 6 Agitation: 3 U.Sonic OFF (minl 
Lot NO: 1653 Test No: 

NO. SIZE(um) FRED.% U.SIZE% No. 91 Z B ( W )  FIUSQ.% U.SIZE% 
( 1) 0.965 
( 2 )  1.328 
( 3 )  1.623 
( 4) 2.118 
( 5 )  2 .897 
( 6 )  3.642 
( 7 )  3 .765 
( 8 )  4.437 
( 9 )  5.293 
( 10) 6.169 
( 11) 7.057 
( 12 )  7.965 
( 13)  8.879 
( 14)  9.817 

0.10 
0 .90  
1.30 
2 .70  
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10' ( 15) 
1.00 ( 16) 
2.30 ( 17)  
5 .00  ( 18) 

10.00 ( 1 9 )  
15 .00-  ' ( 20) 
15.80 ( 21) 
20.00 ( 22) 
25.00 ( 23) 
30.00 ( 24) 
35.00 ( 25) 
40.00 ( 26) 
45.00 ( 27) 
50.00 

10.789 
11.797 
12.883 
1 4 . 0 8 1  
15.376 
16.945 
18.440 
18.742 
21.007 
24.298 
26.940 
29.551 
36.817 

5 .00  55.00 
5.00 60 .00  
5.00 65.00 
5.00 70.00 
5.00 75.00 
5 .oo 80.00 
4.20 84.20 
0.80 85.00  
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 '99.90 

Median : 9.802 (urn) Mean: 10.968 (urn) ., . 
Std.  Dev.: 6.918 (pm) Span: 0.906 
Coef. Var: 63.07% Spec. Area: 9454 (crn2/crn3) 

Mode: 12.377 (prn) 

. . -. . . 

F - 308 
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HNF-8862. Rev. 0 

for Windows<TM) Ver.l.201 Sep/27/’01 10:40 HORIBA LA-910 
Laser scattering particle si20 distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010926-991 17:13 Material i 
Filename : A2102924 Source 
Sample : a2102 Lot Numbe I1653 

Condition 
T%<He.Ne>: 84.1q- Dist.Form: Std. SamDlinn times : 100 

(LAMP): 82.1% R.R.Ind-x: 1.16-0.OOi < > 
Agitation : 3 Circultn : 6  U.sonic : ON< 120) 

Format 
Dist.baSe : Volume Scaling : Auto Axis : Log%. LinearY 

Median : 7.413um SP.Araa : 12548cm‘/cm’ S.D. : 5.124um 
Data 

Mode : 9.46aLrn Mean : 8.182pm 
C.V. : 62.62% 

Span : <D 10.0-D 90.0) / D50 =’- E755 

Dia. on %< 5.0%) : 1.554prn 76 on Dia.( 0.100pm) : 0.0% 
Dia. on %< Z5.0%> : 4.0311.1m % on Dia.( 1.000wn) : 0.9% 
Dia. on YO< 50.0%) : 7.413um % on Dia.< lO.0OOpm) : 67.6% 
Dia. on %< 75.0%) : 11.295pm V0 on Dia.< 100.000I.Im) : 100.0% 
Dia. on %< 95.0%) : 17.961um To on Dia.< 1000.000pm) : 100.0% 

m 
0.- ~ - .  , , , ,  ~ o.bz----- oh--.- 

Particle size/ pm 

1019.5 
890.1 
777.1 

0.00 100.00 
0.00 100.00 
0.00 100.00 

678.5 - .  _ _  
592.4 
517.2 
451.6 
394.2 
344.2 . . ~~ 

300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

88.58 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

_- . . .. . . . 

..... 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 

7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

8.816 

F 

~ 

0.86 
1.55 
3.13 
4.25 
6.06 
7.48 
8.29 
8.34 

7.05 
6.34 
5.45 
4.79 
4.33 
3.94 
3.54 
3.11 
2.67 
2.27 
2.01 
1.84 
1.53 
1.24 
0.90 
0.55 

7.86 

- 309 

99.78 
98.92 
97.37 
94.24 
89.98 
83.92 
76.44 
68.15 
59.81 
51.95 
44.90 

33.10 
28.32 
23.98 
20.05 
16.50 
13.39 
10.72 
8.45 
6.44 
4.61 
3.08 
1.83 
0.94 

38.56 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 

0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.087 

0.00 
0.00 
0:00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 03/27/01 
File Name: AZ102924.DAT Sample Name: a2102 ID No: 01/09/26-991 
Diet. Porn: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 84.122 (r Lamp: 82.121 0 
Circulation: 6 Agitation: 3 U.Sonic ** (minl 
Lot No: 1653 Test No: 

No. S I Z E b m )  PREQ.% U.SIZE% No. SIZE(um) FRBO.% U.SIZE% 
( 1) 0.758 0.10 0.10 ( 15) 8.131 5.00 55.00 
( 2) 1.015 
I 3) 1.214 
( 4) 1.557 
( 5) 2.177 
I 6) 2.794 
I 7) 2.891 
( 8) 3.403 
( 9) 4.038 
( 10) 4.701 
( 11) 5.381 
( 12) 6.061 
( 13) 6.733 
( 14) 7.426 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 
10.00 
15.00- 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

8.844 
9.613 
10.424 
11.,309 
12.364 
13.334 
13.588 
15 .'180 
17.993 
20.518 
23.105 
28.153 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 .99.90 

Median : 7.413 (pm) Mean: 8.182 (pm) Mode: 9.435 (pm) 
Std. Dev.: 5.124 (pm) Span: 0.899 
Coef. V a r :  62.62% Spec. A r e a :  12548 (cm2/cm3) 

F - 310 



HNF-8862, Rev. 0 

for WindowsCTM) Vsr.1.2Oj Sep/27/‘01 10:40 

Laser scattering particle size distribution analyzer 
PARTICLE SIZE M EASUREMENT DATA 
ID# : 010926-992 17:17 Material : 
Filename : A2102925 Source 
Sample : a2102 Lot Numbe I 1653 

Condition 
T%CHe-Nel: 84.1% Dist.Form: Std. Samolinn times : 100 ss’ 

Format Axis : LOEX. LinearY am ,0131a’ 

(LAMP): 8 2 . 3 ~ ~  R.R.Indsx: 1.16-0.OOi ( > 
Agitation : 1 Circultn : 6  U.sonic : p$< 120) 

Dist.base : Volume Scaling : Auto 

Data 
Median : 6.843pm SP.Area : 12518cm‘/cm’ S.D. : 4.364pm 
Mode : 9.395pm Mean : 7.465pm 
C.V. : 58.45% 

Span : (D 10.0-D 90.0) / D50 = 11615 

Dia. on %< 5.0%) : 1.720pm 70 on Dia.< 0.100vm) : 0.0% 
Dia. on %( 25.0%) : 3.966vm 70 on Dia.< 1.000wm) : 0.5% 
Dia. on yo( 50.0y0) : 6.843vm % on Dia.< lO.OOOwm> : 74.1% 
Dia. on %( 75.0%) : 10.150vm 70 on Dia.( 100.000~m) : 100.0% 
Dia. on yo( 95.0%) : 15.599pm % o n  Dia.( 1000.000vm) : 100.0% 

00 

a 
N 
,,l 
._ 
% z 
b? 
% 

= 

= m 
3 
- 
E 
0 

.O 

Particle size I pm 

SizeCpm) 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 

- 

262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

SlzeWm> Freq<%>Und<%b) ._. . 
26.11 0.30 100.00 
22.80 0.67 99.70 
19.90 1.78 99.03 ~- 
17.38 2.82 97.24 
15.17 4.78 94.42 
13.25 6.73 89.65 
11.56 8.23 82.93 
10.10 8.88 74.68 
8.816 8.78 65.80 

0.00 100.00 7.697 8.11 57.03 
0.00 100.00 6.720 7.41 48.92 
0.00 100.00 5.867 6.41 41.51 
0.00 100.00 5.122 5.62 35.10 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

4.472 5.05 29.47 
3.905 4.54 24.42 
3.409 4.04 19.88 
2.976 3.48 15.83 
2.599 2.90 12.35 
2.269 2.39 9.45 
1 .gal 1.99 7.06 
1.729 1.70 5.07 
1.510 1.30 3.37 
1.318 0.96 2.07 
1.151 0.62 1.11 
1.005 0.34 0.49 

F - 311 

SIreCwm) 

0.669 
0.584 
0.510 
0.445 

0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 

0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.389 

0.087 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 ~ ~~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Cuseom - C 09/27/01 
F i l e  Name: AZ102925,DAT Sample Name: aa102 ID No: 01/09/26-992 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 84.144 % &amp: 82.301 % 
Circulation: 6 Agitation: 1 U.sonic OfG (min) 
Lot  NO: 1653 Test No: 

d5C 
101310~ 

No. SIZE(Um) FREO.% U.SIZE% No. SIZE(um) FREQ.8 U.SIZE% 
( 1) 0 .839  
( 2 )  1 . 1 2 5  
t 3) 1.352 
( 4 )  1 .720  
( 5) 2 . 3 3 1  
( 6 )  2.886 
( 7) 2 .973  
( 8 )  3 . 4 2 3  
( 9 )  3.970 
( 10) 4.533 
( 11) 5.111 
( 12) 5.692 
( 1 3 )  6 .269  
( 1 4 )  6 .850  

0 . 1 0  0.10 
0.90 1 . 0 0  
1.30 2.30 
2 . 7 0  5 .00  
5.00 1 0 . 0 0  
5 .00  15 .00 '  
0 .80  1 5 . 8 0  
4.20 20.00 
5.00  25.00 
5.00 30.00 
5 .00 35 .00  
5 . 0 0  40 .00  
5 .00  45 .00  
5 . 0 0  50 .00  

7.453 
8 .076  
8 .713  
9 . 4 2 1  

10 .153  
11 .045  
11.886 
12 .086  
13.'389 
15 .623  
18.024 
19 .867  
25 .003  

5.00 55.00 
5.00 60.00 
5.00 65.00 
5 .00  70 .00  
5 .00  75.00 
5.00 8 0 . 0 0  
4 .20  84 .20  
0.80 85 .00  

5 . 0 0  95 .00  
2 .70  9 7 . 7 0  
1 . 3 0  99 .00  
0 .90  ' 9 9 . 9 0  

5.00 90.00 

Median : 6.843 (urn) Mean: 7.465 (urn) .. . 
S t d .  Dev.: 4.364 (gm) Span: 0.796 
Coef. Var: 58.45% Spec. Area: 12518 (cm2/cm3) 

Mode: 9.435 (pm) 

F - 312 
. ... . . . . . . ._.. . . ... ... . . . . . 



HNF-8862, Rev. 0 

for Window.s(TM) Ver.l.20j Sep/27/’01 10:40 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SiZE MEASUREMENT DATA 
ID# : 010926.993 17:27 Material : 
Filename : A2102926 Source 
Sample : a2102 Lot Numbe 1 1653 

Condition 
T%(He-Ne> : 88.0% Dist.Form: Std. Samolinn times : 100 

(LAMP): 88.3% R.R.Index: 1.16-0.OOi ( > 
Agitation : 1 Circultn : 6  U.sonic : fi< 120) 

Format OFT 
Dist.base : Volume Scaling : Auto Axis : LOEX - LinearY 

Data 
Median : 9.790pm SP.Area : 9541cm’/cma S.D.  : 6.365pm 
Mode : 12.399pm Mean : 10.610pm 
C.V. : 59.99% 

Span : (D  10.O.D 90.0) / D50 =- 2.710 

Dia. on yo< 5.0%) : 2 . 0 7 6 ~ ~ 1  yo on Dia.< 0.lOOpm) : O.Oyo 
Dia. on To( 25.0%) : 5 . 3 5 2 ~ ~ 1  yo on Dia.< 1.000pm) : O.lV0 
Dia. on yo< 50.0%) : 9.790pm % on Dia.< 10.000prn~ : 5l.l.g, 
Dia. on Yo< 75.0%) : 14.768pm yo on Dia.< 1OO.OOO~m) : 100.0% 
Dia. on yo( 95.0%) : 22.639pm 7% on 0ia.C 1000.000~m> : 100.0% 

Particle size / W r n  

1019.5 0.00 100.00 
890.1 0.00 100.00 
777.1 0.00 100.00 
678.5 0.00 100.00 
592.4 0.00 100.00 ~ 

517.2 0.00 100.00 
451.6 0.00 100.00 
394.2 0.00 100.00 
344.2 0.00 100.00 
300.5 
262.4 ~ ~~~ 

229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

8 a . s  

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

--. , ... . . . .. . . . .. . 

Sire(Vm) Freq<%)Und(%) Size(pm) 

26.11 
22.80 
19.90 
17.38 
15.17 ~ ~~ 

13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 

1,729 
1,510 
1,318 
1,151 
1.005 

1.981 

F -  . 

3.47 
4.46 
6.82 
7.29 
8.35 
8.53 
8.12 
7.30 
6.36 
5.44 

4.11 
3.64 
3.34 
3.10 
2.84 
2.51 
2.10 
1.73 
1.41 
1.14 
0.83 
0.55 
0.32 
0.15 

4.78 

313 .-- 

98.69 
95.23 
90.77 
83.95 
76.66 
68131 
59.78 
51.66 
44.36 
38.00 
32.56 
27.78 
23.67 
20.03 
16.69 
13.59 
10.75 

6.13 
4.40 

1:84 
1.02 
0.47 
0.15 

8.23 

2.98 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 .~ 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/27/01 
Pile Name: AZ102926.DAT Sample Name: a2102 ID No: 01/09/26-393 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 88.025 % Lamp: 88.256 0 
Circulation: 6 Agitation: 1 U.Sonic 6cF (mint 
Lot NO: 1653 Test No: dup 

U)sc 
,0\310' 

No. SIZE(um) FREO.% U.SIZE% No. SIZE(um) FREP.% U.SIZE% 
( 1) 0.962 
( 2) 1.314 
( 3) 1.598 
( 4) 2.081 
( 5) 2.864 
( 6) 3,634 
( 7) 3.762 
( 8) 4.467 
( 9) 5.363 
( 10) 6.263 
( 11) 7.158 
( 12) 8.049 
( 13) 8.928 
( 14) 9.806 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.0.0 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00 
15.00- 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

10.701 
11.608 
12.593 
13,635 
14.789 
16.183 
17.471 
17.768 
19..620 
22.649 
25.161 
27.175 
32.220 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 ' 99.90 

Median : 9.790 (pm) Mean: 10.610 (pm) Mode: 12.377 (pm) 
Std. Dev.: 6.365 (pmm) Span: 0.804 
Coef. Var: 59.99% Spec. Area: 9541 (cm2/cm3) 

F - 314 
-. . ... . . . . . 



"F-8862, Rev. 0 

for WindowsCTM) Ver.l.2Oj Sep/27/'01 10:40 HORIBA LA-910 
Laser scatterinz particle size di4tributlon analyzer 

~ 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010926-994 17:30 Material : 
Filename : A2102927 Source 
Sample : a2102 Lot  Numbe 1 1653 

Condition 
T%b<He-Ne> : 87.7% Di5t.Form: Std. Samolins times : 100 

(LAMP): 88.2% R.R.lndex: 1.16-0.OOi ( ) 
Agitation : 3 Circultn : 6  U.sonic : d c  120) 

Format OFF 
Dist.Dase : Volume Scaling : Auto Axis : LOEX. LinearY 

Data 
Median : 11.052pm SP-Area : 8721cm2/cms S.D. : 8.296pm 
Mode : 14.204pm Mean : 12.554pm 
C.V. : 66.09% 

Span ; (D 10.0-D 90.0) / D50 ' F.916 

Dia. on %C 5.0%) : 2.208um % on 0ia.C 0.100pm) : 0.0% 
Dia. on %< 25.0%) : 5.801pm . To on Dia.< 1.000um) : 0.1% 
Dia. on %( 50.0%) : 11.052pm % on D1a.C 1O.OOOpm) : 45.2% 
Dia. on %< 75.0%) : 17.751pm %O on Dia.< 100.000prn) : 100.0% 
Dla. on %( 95.0%) : 28.023um % on Dia.< 1000.000pm) : 100.0% 

_--..___.-. . 

Particle size! Irn 

Sizecum) 
.L_ 

Size<pm) 

1019.5 

777.1 
890.1 

0.00 100.00 
0.00 100.00 
0.00 100.00 

26.11 

19.90 
22.80 

5.72 
6.30 
7.26 

93.14 
87.42 
81.12 
73.86 
66.60 
59.25 
52.20 
45.61 
39.64 
34.30 
29.59 

0.669 

0.510 
0.445 

0.339 
0.296 
0.259 
0.226 
0.197 

0.584 

0.389 

0.00 0.00 
0.00 0.00 
0.00 0.00 

678.5 
592.4 

0.00 100.00 
0.00 100.00 

17.38 
15.17 

7.26 
7.35 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

517 2 .. 0.00 100.00 
451.6 0.00 100.00 
394.2 0.00 100.00 
344.2 0.00 100.00 
300.5 

13.25 
11.56 
10.10 
8.816 

~~~ 

7.05 
6.59 
5.98 
5.34 0.00 0.00 

0.00 0.00 0.00 100.00 7.697 
6.720 

4.71 
4.27 262.d 0.00 100.00 

0.00 100.00 
0.172 
0.150 
0.131 
0.115 
0.100 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

229.1 
200.0 
174.6 
152.5 

5.867 
5.122 
4.472 
3.905 

2.976 
3.409 

3.76 
3.39 
3.14 
2.90 

25.31 
21.56 

15.03 
18.17 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

133.1 
116.2 
101.5 
88.58 
77.34 
67.52 

2.64 
2.30 

1.53 
1.22 

0.70 
0.47 
0.27 
0.13 

1 .a9 

0.98 

- 315 . -.-_ . . . . .. 

12.13 
9.49 
7.19 
5.30 

2.55 

0.87 
0.41 
0.13 

3.78 

1.58 

0.087 
0.076 
0.067 0.00 100.00 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.17 100.00 

0.90 99.42 
0.41 99.83 

2.599 
2.269 

1.729 
1.510 

1.151 
1.005 

1 .gal 

1.318 

F 

.. 
0.058 
0.051 
0.044 
0.039 
0.034 

~. 
58.95 
51.47 
44.94 
39.23 

0.029 
0.026 

. _. 



HNF-8862, Rev. 0 

BORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/27/01 
File Name: AZ102927.DAT Sample Name: a2102 ID No: 01/09/26-994 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUMB Laser: 87.699 % Lamp: 88.170 % 
Circulation: 6 Agitation: 3 
Lot No: 1653 Test No: dup 

u.sonic (min) d5' 
1oJ3j0' 

No. S I Z E ( m )  FREQ.% U.SIZE% No. S I Z E ( m )  FREQ.% U.SIZE% 
( 1) 0.973 0.10 0.10 ( 15) 12.232 5.00 55.00 
( 2) 1.353 
( 3 )  1.673 
( 4) 2.212 
( 5) 3.060 
( 6) 3.900 
( 7) 4.044 
( 8) 4.824 
( 9) 5.805 
( 10) 6.806 
( 11) 7.844 
( 12) 8.893 
( 13) 9.966 
( 14) 11.074 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5 . 0.0 
5.00 

1.00 
2.30 
5.00 

10.00 
15.00-' ' 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

( 16) 13.442 
( 17) 14.752 
( 18) 16.205 
( 19) 17.774 
( 20) 19.513 
( 21) 21.318 
( 22) 21.686 
( 23) 24.'292 
( 24) 28.087 
( 25) 32.286 
( 26) 36.919 
( 27) 47.549 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 '99.90 

Median : 11.052 (pm) Mean: 12.554 (pm) Mode: 14.176 (pm) 
Std. Dev.: 8.296 (pm) Span: 0.929 
Coef. Var: 66.09% Spec. Area: 8721 (cmZ/cm3) 

F - 316 
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HNF-8862. Rev. 0 

for Windows<TM> Ver.l.2Oj Sep/27/'01 10:41 HORIBA LA-910 .  . 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010926-995 17:35 Material i 
Filename : A2102928 Source 
Sample : a2102 Lot Numbe I 1653 

Condition 
T%(He-Ne> : 85.2% Dist.Form: Std. Samolina times : 100 

Agitation : 3 Circultn :6 U.sonic : ON< 120) 

<LAMP): 83.7% R.R.lndex: 1.16-0.OOi < > 

Format 

Data 

Dirt.base : Volume Scaling : Auto Axis : LogX - LinearY 

Median : 8.033pm SP.Area : 1 1947cm'/cmJ S.D. : 5 . 6 2 6 ~ ~  
Mode : 10.794pm Mean : a.865~m 
C.V. : 63.47% 

Span : <D 10.0-D 90.0) / D50 =- P.804 

Dia. on yo< 5.0%) : 1.579pm Yo on Dia.< 0.100pm) : 0.0% 
Dia. on %< 25.0%) : 4.291pm 70 on 0ia.C 1.000vm) : 0.9% 
Dia. on %< 50.0%) : 8.033pm yo on Dia.( 10.000~m) : 62.5% 
Dia. on %< 75.0%) : 12.294pm vo on Dia.< 100.000~m) : 100.0% 
Dia. on yo< 95.0y0> : 19.496pm yo on Dia.( 1000.000vm) : 100.0% 

Particle size I pm 

Sire<pm> 

1019.5 
890.1 
777.1 

____ . . . .. 

678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

Freq<%>Und<%> 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

.-- 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

S ize<p m) 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 ~~ 

2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

F 

1.47 
2.34 
4.19 
5124 
6.86 
7.92 
8.33 
8.05 
7.38 
6.48 -. .~ 
5.77 
4.93 
4.31 
3.91 
3.57 
3.23 
2.85 
2.47 
2.12 
1 .a9 
1.74 
1.46 
1.19 
0.86 
0.53 - 317 

99.45 
97.98 
95.64 
91.45 
86.21 
79.35 
7'1.44 
63.11 
55.06 
47.68 . 
41.19 
35.43 
30.50 
26.19 
22.28 
18.71 
15.49 
12.63 
10.17 
8.05 
6.16 
4.42 
2.96 
1.77 
0.91 

0.669 
0.584 
0.510 
0.445 ~. - 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 ~~ ~ ~ ~~~~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 - ~ .  ~ - ~. ~ ~. 

0.172 0.00 0.00 
0.150 0.00 0.00 
0.131 0.00 0.00 
0.115 0.00 0.00 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 



"F-8862,  Rev. 0 

AORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/27/01 
File Name: A2102928.DAT Sample Name: a2102 ID NO: Ol/03/26-935 
Diet. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 85.229 b Lamp: 83.660 % 
Circulation: 6 Agitation: 3 U.Sonic ** (min) 
Lot No: 1653 Test No: dup 

NO. SIZE(lun) FREQ.% U.SIZE% NO. SIZE(um) FRZQ.% U.SIZE% 
( 1) 0.761 

( 3) 1.225 
( 41 1.583 
( 5) 2.246 
( 6) 2.912 
( 7) 3.018 
( 8 )  3.588 
( 9) 4.300 
( 10) 5.046 
( 11) 5.802 
( 12) 6.543 
( 13) 7.293 
( 14) 8.049 

( 2) 1.020 
0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 

10.00 
15.00" 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

8.807 
9.602 
10.430 
11.312 
12.322 
13.428 
14.607 
14.831 
16.'766 
19.518 
22.449 
25.094 
30.183 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 '99.90 

Median : 8.033 (pm) Mean: 8.865 (pm) Mode: 10.806 (pm) 
Std.  Dev.: 5.626 (pm) Span: 0.897 
Coef. Var: 63.47% Spec. Area: 11947 (cmZ/cm3) 

E' - 318 
.. 



HNF-8862, Rev. 0 

for WindowsCTM) Ver.l.201 Sep/27/’01 10:43 HORIBA LA-9’10 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010926-996 17:38 Material : 
Filename : A2102929 Source 
Sample : ar102 Lot Numbe I 1653 

Condition 
T%(He.Ne’, : 85.3% Dist.Form: Std. SamDlinrz times : 100 

(LAMP): 83.9% R.R.lndex: 1.16.0.00i < > 
Agitation : 1 Circultn :6 U.sonlc : OM< 120) 

Format O F F  
Dist.base : Volume Scaling : Auto Axis : LOEX - .LinearY 

Data 
Median : 7.306ym SP.Area : 12032cmz/cm’ S.D. : 4.728wm 
Mode : 9.444ym Mean : 7.963pm 
C.V. : 59.38% 

Span : <D 10.O.D 90.0) / 050 =- 1.649 

Dia. on %< 5.0%) : 1.736ym v0 on Dia.< 0.100pm) : 0.0% 
Dia. on vo< 25.0%) : 4.160ym yo on D1a.C 1.000ym) : 0..5% 
Dia. on Vo< 50.070) : ‘7.306ym’ 70 on Dla.< 1’0.000ym) : 69.7% 
Dia. on yo< 75.0%) : 10.867ym 70 on Dia.( 100.000~m) : 100.0% 
Dia. on yo< 95.0%) : 16.873ym V0 on Dia.( 1000.000ym) : 100.0% 

. .. .. 

Particle size I )tm 

Size<um) Size<ym) 

1019.5 
890.1 
777.1 
678.5 
592.4 ~ ~ ~~ 

517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

0.00 100.00 
0.00 100.00 

26.11 

19.90 
22.80 

17.38 

0.53 99.90 
1.07 99.37 
2.50 98.30 

~~ 3.67 95.80 
15.17 5.70 92.13 
13.25 7.48 86.43 
11.56 8.63 78.96 
10.10 
8.816 
7.697 ~- 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 

8.90 70.33 
8.49 61.43 
7.64 52.94 
6.86 45.29 
5.87 38.44 
5.12 32.57 
4.59 27.45 
4.14 22.86 
3.70 18.72 

~~ - 
2.976 3.22 15.02 - _ _  ~~ 

2.599 2.70 11.80 
2.269 2.25 9.10 
1.981 1.90 6.85 
1.729 1.64 4.95 
1.510 1.27 3.31 
1.318 0.94 2.04 
1.151 0.61 1.10 
1.005 0.34 0.49 

F - 319 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 

Freq C%>U nd<%> 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

- __ 

0.226 ~~~ 0.00 0.00 
0.197 0.00 0.00 
0.172 0.00 0.00 
0.150 0.00 0.00 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLB Custom - C 09/27/01 
File Name: AZ102929.DAT Sample Name: az102 ID NO: 01/09/26-996 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 85.301 % Lamp: 83.855 % 
Circulation: 6 Agitation: 1 u.Sonic (min) 
Lot No: 1653 Test No: dup 

NO. SIZE(Um) FREQ.% U.SIZE% NO. SIZE(um) FREQ.% U.SIZE% 
0.840 0.10 0.10 7.969 5.00 55.00 
1.127 
1.357 
1.736 
2.379 
2.974 
3.068 
3.562 
4.170 
4.796 
5.431 
6.061 
6.683 
7.321 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 
10.00 
15.00' 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

8.627 
9.330 

10.050 
10.892 
11.799 
12.744 
12 ..924 
14.452 
16.899 
19.298 
21.797 
26.218 

5.00 
5.00 
5.00 
5.00 
5.00 
4.20 
0.80 
5.00 
5.00 
2.70 
1.30 
0.90 

Median : 7.306 (pmm) Mean: 7.963 (pm) Mode: 9.435 (pm) 
Std. Dev.: 4.728 (pm) Span: 0.822 
Coef. V a r :  59.38% Spec. Area: 12032 (cm2/cm3) 

~ ~ . . .  

60.00 
65.00 
70.00 
75.00 
80.00 
84.20 
8.5.00 
90.00 
95.00 
97.70 
99.00 
99.90 

F - 320 
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APPENDIX F-9 

TANK C-107 COMPOSITE PSD MEASUREMENT RESULTS 

consisting of 34 pages including this cover page 

F - 321 
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TABLE F-9. Sample identification and PSD run conditions. PSD measurements on analytical 
specimens taken from C-107 composite S01T001673. 

Conditions Key: P =Pump Speed Setting; P6 = 14.4 mL/s 
S = Stirrer Speed Setting (1-7); SI =Stirrer Speed 1; S3 = Stirrer Speed 3 
US =Ultrasonic ON Time (min); DT = Delay Time (min) between end of 

ultrasonic treatment and PSD measurement. 
Time = Clock time at beginning of measurement. 
- r~ .... ___. ...__ 

Cumulative Time (min) 
At Conditions 

Run F:NE 1 Conditions 

I SOIT001673 LOAD-MI 0 O ?  ? ?  

- C107930.. 6 0 0 1915 5 5  
8 5  

! 0 19:28 17 3 

.- 

.. 

.... 

I 

i 
L !-.--.- 

?i ?I 1 SOIT001673 1 [LOAD-INIL 6 ! 1 I 01 01 ? 1 . .- __ .. 
! C107942 \ 6 I 1 01 01 20:25 I 41 4i 1 I I 

F - 322 
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"F-8862,  Rev. 0 

for Windows<TM> Ver.l.201 Sep/27/'03 16:09 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010926-997 19:18 Material : 
Filename : C107930 
Sample : C107 comp 

Source 
Lot Numbe i 3rU7% fb73 

Condition 
Tvob(He-Ne> : 86.8% Dist.Form: Std. Samolinn times : 100 

(LAMP): 86.2% R.R.Index: 1.16-0.OOi ( > 
OFF 

Agitation : 1 Circultn : 6  U.sonic : prG( 120) 

Format 
Dist.base : Volume Scaling : Auto Axis : LOgX . LinearY 

Data 
Median : 6.234pm SP.Area : 15137cm'/cms S.D. : 3.905pm 
Mode : 8.260vm Mean : 6 . 6 3 3 ~ ~ 1  
C.V. : 58.87% 

Span : <D 10.0-D 90.0) / D50 =- 1>638 

Dia. on %< 5.0%) : 1.260pm % on Dia.< 0.100pm) : 0.0% 
Dia. on yo< 25.0%) : 3.443wm % on Dia.< 1.000pm> : 2.2V0 
Dia. on %< 50.0%) : 6.234pm yo on Die.( lO.OOOvm> : 80.3% 
Dia. on Yo( 75.0%) : 9.226pm % on Dia.< 300.000~m> : 1 0 0 . O ~ o  
Dia. on Yo< 95.0%) : 13.667wm % on Dia.< 1000.000pm> : lOO.O~'% 

.. .- p o o  

Size<pm> 

1019.5 
890. I 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

.- . ._ 

88.58 

Freq<%>Und<%) 

0.00 100.00 
0.00 100.00 
0.00 100.00 

_- -. __ - 
~- ~ ~~ 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

~ 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

Particle size I wn 

Size<wm> Freq(%Wnd(%> 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

F 

0.00 100.00 
0.18 100.00 
0.75 99.82 ~. 
1.52 99.06 
3.31 97.55 
5.60 94.24 
7.71 S8.64 
8.92 80.93 
9.15 72.01 
8.56 62.86 
7.79 54.31 
6.65 46.51 
5.72 39.87 
5.04 34.15 
4.44 29.11 
3.86 24.67 
3.33 20.91 
2.87 17.48 
2.47 14.61 
2.27 . 12.14 
2.23 9.87 
2.03 7.64 
1.86 5.61 
1.54 3.76 
1.12 2.22 

- 323 

0.669 0.12 
0.584 0.00 
0.510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 
0.172 0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 ~~ 

0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.12 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev, 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/27/01 
File Name: C107930.DAT sample Name: C107 comp ID NO: 01/09/26-997 
Dist. Fonn: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 86.803 % Lamp: 86.169 't 
Circulation: 6 Mitation: 1 U.Sonic 676 (mid 
Lot No: 1- Test No: . 

16.73 
No. SIZElum) FREO.% U.SIZE% No. SIZE(d FREO . % U. SIZE% 

( 1) 0.655 0.10 0.10 6.799 5.00 55.00 
( 2) 0.861 
( 3 )  1.013 
( 4) 1.263 
( 5) 1.744 
[ 6 )  2.314 
( 7) 2.406 
( 8 )  2.885 
( 9 )  3.446 
( 10) 4.004 
( 11) 4.569 
( 12) 5.137 
( 13) 5.698 
( 14) 6.249 

0.90 1.00 
1.30 2.30 
2.70 5.00 
5.00 10.00 
5.00 15.00- 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

Median : 6.234 (pm) Mean: 6.633 (pm) 
Std. Dev.: 3.905 (jm) Span: 0.712 

7.370 
7.958 
8.570 
9.245 
9.963 
10.719 
10 .872 
11.'973 
13.690 
15.392 
17.284 
21.208 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 9'0.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 ,99.90 

Mode: 8.237 ( p m )  

Coef. Var: 58.87% Spec. Area: 15137 (cmZ/cm3) 

F - 324 



HNF-8862, Rev. 0 

for WindowsCTM) Ver.l.20j Sep/27/'01 16:lO HORISA LA-910 
Laser scatterins! Darticle size distribution analyzer - .  _. ~ 

PARTICLE SiZE MEASUREMENT DATA 
I De : 010926-998 19:23 
Filename : C107931 
Sample : C107 comp Lot Numbe i 1673 

Material : 
Source 

Condition 
T%XHc.Ne>: 86.2% Dist.Form: Std. Samoiina times : 100 

> d3C- <LAMP): 86.0% R.R.Index: 1.16-0.OOi ( 

Agitation : 3 Circultn : 6  U.sonic : d< 120) 
Q k  Format 

Dist.base : Volume Scaling : Auto Axis : LOEX. LinearY 
Data 

Median : 6.194vm SP.Area : 14789cm'/cm' S.D. : 4.226wm 
Mode : 8.2681.1m Mean : 6.822wm 
C.V. : 61.94% 

Span : <o 10.0.D 90.0) / 050 =-  1?745 

Dia. on Yo< 5.0%> : 1.3381~- % on Dla.< 0.100prn) : 0.0% 
Dia. on %< 25.0%> : 3.382wn Yo on Dia.< 1.000vm) : 1.7% 
Dia. on yo< 50.0%) : 6.194wm Yo on Dia.< 10.00opm> : 78.i% 
Dia. on Yo< 75.0%) : 9 . 5 0 0 ~ ~ 1  Yo on Dia.< 100.000~m) : 100.0% 
Dia. on Yo< 95.0%) : 14.651pm % on Dia.< 1000.000~m) : 100.0% 

~ 

0.02 0.1 1.0 10.0 1020 
Particle size I pm 

Sire<wm> 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 

-. . 

133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

Freq<%>Und<%> 

0.00 100.00 
0.00 100.00 

- . 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

0.00 100.00 
0.00 100.00 
0.00 100.00 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

Size<um> 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 

3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

4.472 

F -  

Freq<%>Und<%) 

0.41 99.84 
0.16 100.00 

1.26 99.43 
2.15 98.17 
3.95 96.02 
5.88 92.07 
7.47 86.18 
8.26 78.71 ~ ~~ 

8.31 70.45 
7.80 62.14 
7.24 54.34 
6.35 47.10 
5.65 40.75 
5.16 35.10 

SireCwm) 

0.669 
0.584 
0.510 
0.445 

0.339 
0.296 

___. .. 

0.389 

0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 

4.70 29.94 0.100 

Freq<%>Und<%> 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

__._ 

~ ~~ ~~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 .o.oo 
0.00 0.00 

- . 0.00 0.00 
4.21 25.25 0.087 0.00 0.00 
3.68 21.04 0.076 0.00 0.00 
3.17 17.36 0.067 0.00 0.00 
2.70 14.19 0.058 
2.42 11.49 0.051 
2.29 9.07 0.044 
2.00 6.77 0.039 
1.73 4.78 0.034 
1.36 3.05 0.029 
0.93 1.69 0.026 

325 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 



HNF-8862, Rev. 0 

BORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE custom - C 09/27/01 
F i l e  Name: C107931.DAT Sample Name: C107 comp ID No: 01/09/26-998 
Diet. Form: STANDARD R.R. Index: 116-000 

Circulation: 6 Agitation: 3 U.Sonic 6fp ( m i d  
Lot No: -1473 Test No: 

Dist. Mode: VOLUME Laser: 86.168 li Lamp: 85.994 0 &C. . 
10 1410' 

NO. srzE(m) FREQ.% U.SIZE% No. SIZE(run) PRBQ.% U.SIZE% 
( 1) 0.710 
( 2) 0.310 
( 3) 1.071 
( 4) 1.339 
( 5) 1.826 
( 6) 2.353 
( 7) 2.436 
( 8 )  2.869 
( 9) 3.383 
( 10) 3.911 
( 11) 4.461 
( 12) 5.036 
( 13) 5.620 
( 14) 6.208 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50..00 

6.802 
I .429 
8.082 
8.755 
9.521 
10.350 
11.175 
11.332 
12 :655 
14.676 
16.900 
19.046 
24.062 

5.00 55.00 
5.00 60 .OO 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90,OO 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 ,99.90 

Median : 6.194 (pm) Mean: 6.822 (pm) Mode: 8.237 (pm) 
Std. Dev.: 4.226 (pm) Span: 0.832 
coef. var: 61.94% Spec. Area: 14789 (cm~/cm3) 

F - 326 



"F-8862, Rev. 0 

for Windows<TM) Ver.l.20j Sep/27/'01 16:10 HORIBA LA-910 
Laser scattering particle size dietribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010926.999 19:28 Material : 
Filename : C107932 Source 
Sample : C107 camp Lot Numbe i 14373 
Condition 

' , o l W  
Samolina times : 100 T%(He-Ne> : 86.2% Dist.Form: Std. 

Agitation : 3 Circultn 
<LAMP): 83.5% R.R.lndex: 1.16-0.OOi < > 

: 6  U.sonic : ON< 120) 
Format 

Data 

Dist.base : Volu,me Soaling : Auto Axis : LogX. LinearY 

Median : 3.607~- SP.Area : 26055cmz/cm3 S.D. : 3.67%- 
Mode : 6.308um Mean : 4.650wm 
C.V. : 79.11% 

Span : <D 10.O.D 90.0) / D50 r.  2.481 

Dia. on %C 5.0%) : 0.838~m Yo on Dia.( 
Dia. on %< 25.0%) : 1.522~- Yo on Dia.C 1.000pm) : 10.3% 
Dia. on Yo< 50.0%) : 3.607pm To on Dia.< 1D.OOOpm) : 90.2% 
Dia. on %< 75.0%) : 6.874vm Yo on Dia.< 100.000um) : 1 0 0 . O ~ e  
Dia. on %< 95.0%) : 11.831~m Yo on Dia.< 1000.000~m) : 100.Oyo 

0.100pm> : 0.0% 

. . .- 

Particle size I Mrn 

Size<Pm) 

1019.5 
890.1 
777.1 
678.5 
592.A 
517.2 
451.6 
394.2 
344.2 
300.5 
262.A 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

26.1 1 
22.80 
19.90 
17.38 
15117 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

F 

0.00 100.00 
0.11 100.00 
0.36 99.89 
0.74 99.53 
1.55 98.79 
2.69 97.24 
3.97 94.55 
5.02 90.58 
5.68 85.57 0.226 

5.89 74.02 0.172 
5.47 68.13 0.150 
5.10 62.66 
4.86 57.56 
4.61 52.70 
4.30 48.08 
3.97 43.78 
3.73 39.81 
3.52 36.08 
3.64 32.56 
4.16 28.92 
4.45 24.76 
4.92 20.31 
4.96 15.39 
4.37 10.43 

5.87 79.88 0.197 

327 

0.131 
0.11% 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

Size(wm> 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 

Freq<%>Und<%> ___ 
0.77 1.16 
0.29 0.39 
0.11 0.11 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0100 0.00 
0.00 0.00 
0.00 0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/27/01 
File Name: C107932.DAT Sample Name: C107 Comp ID No: 01/09/26-999 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 86.213 6 Lamp: 83.500 % 
Circulation: 6 Agitation: 3 U.Sonic ** (min) 
Lot No: 16M 1673 

flA5L 
lO/!fIOJ Teat No: 

No. SIZElum) FREQ.% U.SIZE% No. S I Z E ( m )  FREO.% U.SIZE% 
( 1) 0.506 
( 2 )  0.651 
( 3) 0.732 
( 4) 0.840 
( 5) 0.992 
( 6) 1.139 
( 7) 1.165 
( 8 )  1.308 
( 9) 1.523 
( 10) 1.804 
( 11) 2.180 
( 12) 2.616 
( 13) 3.099 
( 14) 3.615 

0.10 0.10 
0.90 1.00 
1.30 2.30 
2.70 5.00 
5.00 10.00 

0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

5.00 15.00- . 

4.173 
4.783 
5.441 
6.138 
6.884 
7.719 
8.546 
8.704 
9.948 

11.847 
13 .E19 
15.794 
20.144 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 

4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 ' 99.90 

5.00' 80.00 

Median : 3.607 (pmm) Mean: 4.650 (pm) 
Std. Dev.: 3.679 (pm) span: 1.374 
Coef. Var: 79.11% Spec. Area: 26055 (cm2/cm3) 

Mode: 6.279 (pm) 

F - 328 
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Condition 
T%<He-Ne> : 86.3% Dlst.Form: Std. Samolina times : 100 

<LAMP): 83.8Y0 R.R.lndex: 1.16-0.001 < > 
Agitation : 1 Circultn : 6  U.sonic : d< 120) 

Format 
Dist.base : Volume Scaling : Auto 

OFT: 
Axis ; Log% - LinearY 

Data 
! 2.674~- Median : 3.692~- SP.Area : 22565cm'/cm' S.D. 

Mode ; 4.785~- Mean : 4.227prn 
C.V. : 63.26% 

Span : <O 10.0-D 90.0) / D50 =- ' 1'.830 

Dia. on %( 5.0%) : 1.001Vm % on D1a.C 0.100prn) : 0.0% 
Dia. on %< 25.0%) : 2.064~- % on Die.< 1.000pm) : 5.0% 
Dia. on %< 50.0%) : 3.692~- 70 on ma.< lb.000pm) : 96.5% 
Dia. on %< 75.0%) : 5.818pm % on 0ia.C 100.000~m) : 100.0% 
Dia. on yo( 95.0Y0> : 9.397um % on Dia.< 1000.000ym) : 100.0% 

Particle size / pm 

Size(vm> 

1019.5 
890.1 
777.1 

592.4 
517.2 
451.6 
394.2 
344.2 
300.5 

. . 

678.5 

262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.60 - .~ ~ 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

26.1 1 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

F -  

~ 

0.00 100.00 
0.00 100.00 ~ ~~ 

0.00 100.00 
0.10 100.00 
0.35 99.90 
0.91 99.55 
1.91 98.64 
3.28 96.74 
4.78 93.46 
6.0% 88.67 
7.14 82.60 
7.46 75.46 
7.53 67.99 
7.49 60.46 
7.19 52.97 
6.66 45.78 
5.89 39.12 
5.14 33.23 
4.45 28.09 
4.10 23.64 
4.08 19.54 
3.76 15.46 
3.56 11.69 
3.08 8.14 
2.35 5.06 

' 329 

Sire<Vm) 

0.669 
.... 

0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 * 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 

0.076 
0.087 

0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

Fre.q<%>Und<%) 
- 

0.32 0.43 ~ 

0.12 0.12 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/27/01 
File Name: C107933.DAT Sample Name: C107 Comp ID NO: 01/09/26-000 
Diet. Form: STANDARD R.R. Index: 116-000 
Diet. Mode: VOLUME Laser: 86.271 I Lamp: 83.751 % $$c . 
Circulation: 6 Agitation: 1 U.Sonic 
Lot NO: rn 1b.73 #K (minl ,do' Test No: 

No. S I Z E ( m )  FREQ.% U.SIZE% NO. S I Z E  (m) FREQ.% U.SIZE% 
( 1) 0.574 0.10 0.10 4.058 5.00 55.00 
( 2) 0.741 
( 3 )  0.847 

( 5 )  1.239 
( 6 )  1.486 
( 7 )  1 .528 
( 8 )  1.757 
( 9) 2.069 
( 10) 2 .391  
( 11) 2.712 
( 12) 3.033 

( 14)  3.700 

( 4 )  1.002 

( 13 )  3.358 

0.90 
1 . 3 0  

5.00 
5 .00  
0.80 
4.20 
5 .00  
5.00 
5.00 
5.00 
5.00 
5.00 

2.70 

1.00 
2.30 
5.00 
10.00 
15.00- 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

4.437 
4 .864 
5.323 
5.821 
6.410 
6 .978 
7.106 
8 io07 
9.419 

10.839 
12.225 
15.252 

5.00 60.00 
5.00 6 5 . 0 0  
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 .99.90 

Median : 3.692 (pm) Mean: 4.227 (pm) Mode: 4.786 (pm) 
Std.  Dev.: 2.674 (pm) Span: 0.969 
Coef. Var: 63.26% Spec. Area: 22565 (cm2/cm3) 

F - 330 
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HNF-8862, Rev. 0 

for WIndowsCTM) Ver.l.201 Sep/27/'01 i6 : io  HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTiCLE SIZE MEASUREMENT DATA 
ID# : 010926-001 19:41 Material : 
Filename : C107934 Source 
Sample : C107 oomp Lot Numbe i 1673 
Condition 

T%(He-Nel: 82.9% Dist.Form: Std. Samdinn times : 100 
CLAMP): ai.4yo R.R.lnd-x: 1.16-0.001 C ) 0 

:erQ 120) L35 
OF? 

Agitation : 1 Clrcultn : 6  U.sonlc 

Format 
Dist.base : Volume Scaling : Auto Axis : LOEX. LinearY 

Data 
Median : 6.684pm SP.Area : 14774cm'/cms S.D. 
Modo : 9.439pm Mean : 7 . 3 9 3 ~ ~ 1  
C.V. : 64.89% .I., i .  

Span : CD 10.0-D 90.0) / D50 =-.h.843 

Die. on %< 5.0%) : 1.249pm % on Dia.< 0.100pm) 
Dia. on %< 25.0%) : b.435~73 ,%,on,,.D!,a.C 1.000pm) 
Die. on Yo< 50.0%) : 6.68apm ' % on- b1a.C lb.000pm) 
Dla. on %< 75.0%) : 10.416pm .% on ,Q!a.( 100.000pm) 
Dia. on v0(: 95.0%) : 16.489pm on D1a.C 1000.000pm) 

: 4.797pm 

0.0% 
2.2% 

72.6% 
100.0% 
lOO.O&i 

Slre<pm) 

1019.5 

777.1 

592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 

890.1 

678.5 

174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
88.58 

67.52 

51.47 
44.94 
39.23 

58.95 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.60 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

26.11 0.48 1oo.00 

19.90 2.28 98.56 
17.38 3.31 96.28 

22.80 0.96 99.52 

15.17 5,.15 92.97 
13.25 6.77 87.81 
11.56 7.84 8.1.04 
10.10 a.:v 73.21 
8.816 . '  7.78. 65.11 

5.867' :.. .3,k7, 43.83 
5.122 . ':4.92; 38.26 
4.472 ,4148 33.34 
3.905 4.09" 28.86 

2.976 3.26 21.08 
2.599 2.86 17.82 

7.697' . , ,  7.07 57..32 
6.720 . '  ' "d.43 50.26 

3.409 3.69 24.77 

2.269 2.50 14.95 
1.981 2.32 12.45 
1.729 2.29 10.14 
1.510 2.09 7.85 ~- ~~ 

1.318 1.91 5.76 

1.005 1.15 2.26 
1.151 1.59 3.85 

F - 331 ' 

0.669 0.12 
0.584 0.00 
0.510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 
0.172 0.00 
0.150 0.00 
0.131 0.00 

0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.12 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/27/01 
File Name: C107934.DAT Sample Name: C107 comp ID NO: 01/09/26-001 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 82.937 Lamp: 81.379 % &b 
Circulation: 6 Agitation: 1 u.Sonic fie (mFn) 
Lot No : /b73 Test No: Dep 

( 1) 0.656 
( 2 )  0 .858  
( 3 )  1 .008  
( 4 )  . 1 .252  
( 5) 1.716 
( 6 )  2.274 
( 7 )  2 .366  
( 8 )  2 .851  
( 9)  3 . 4 3 7  
( 10) 4 . 0 4 9  
( 11) 4 .691  
( 1 2 )  5.355 
( 13) 6 . 0 2 2  
( 1 4 )  6 .686  

0 . 1 0  0 .10  
0 .90  1 . 0 0  
1 . 3 0  2 .30  
2.70 5.00 
5 . 0 0  1 0 . 0 0  
5 . 0 0  1 5 . 0 0 -  
0.80 15 .80  
4 .20  20 .00  
5 . 0 0  25 .00  
5 . 0 0  30.00 
5 . 0 0  35.00 
5 .00  40 . O O  
5 . 0 0  45.00 
5 .00  50 .00  

7 .376  
8 .082  
8 . 8 0 0  
9 .590  

10 .433  
11.370 
12 .349  
12 .547  
14  :063 
1 6 . 5 2 5  
18 .954  
21 .238  
25.422 

NO. S I Z B ( m )  FREO.% 0. SIZE% No. SIZE(um) FREO.% U.SIZE% 
5 . 0 0  55 .00  
5 . 0 0  60.00 
5 .00  65.00 
5 . 0 0  70 .00  
5.00 7 5 . 0 0  
5 .00  80 .00  
4 . 2 0  84.20  
0.80 85 .00  
5 . 0 0  9 0 . 0 0  
5 .00  95.00 
2 . 7 0  97.70 
1 . 3 0  99.00 
0 . 9 0  .99 .90  

Median : 6.684 (pm) Mean: 7.393 (prn) 
Std. Dev.: 4.797 (prd Span: 0.909 
Coef. Var: 64.89% Spec. Area: 14774 (cm2/cm3) 

Mode: 9.435 (pm) 

F - 332 
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"F-8862, Rev. 0 

for WindowsCTM) Ver.l.201 Sep/27/'01 16:lO HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010926.002 19:45 
Filenpm~. P707Q2C 

Material : 
em, ,rCP 

Sarnp y872). 1673 ....- . --_, --- ---. -- 
,le : C107 cornp Lot Nurnbe I 

Condition 

l2 
TvoCHe-Ne> : 83.2% Dist.Forrn: Std. Sarnpline times : 100 

CLAMP): 81.9% R.R.Index: 1.16.O.OOi C > 
Agitation : 3 Circultn :6 U.sonic : old< 120) lJ$p\ 

Format 0- 10 
Dist.base : Volume Scaling : Auto Axis : LogX . LinearY 

Data 
Median : 5.925pm SP.Area : 15225crn'/crna S.D. : 3.982pm 
Mode : 8.242prn Mean : 6.513prn 
C.V. : 61.13% 

Span : C D  10.0-D 90.0) / D5O =- ' P.730 

Dia. on %< 5.0?&> : 1.324prn v0 on Dia.< 0.100prn) : 0.0% 
Dia. on %< 25.070) : 3.266prn yo on Dia.< 1.0OOcrrn) : 1.7% 
Dia. on %( 50.070> : 5.925prn % on Dia.( lO.000pm) : 80.8yo 
Dia. on %< 75.0'73 : 9.064pm % on Dia.( 100.000prn) : lOO.Oqr, 
Dia. on Yo< 95.0%) : 13.941prn 70 on Dia.( 1000.000t.Irn) : 100.0% 

0.02 0.1 1.0 10.0 100 1020 
Particle size / vtn 

SizeCpm) FreqC%>Und(OJo> Size(prn) Freq(%>Und<%) SizeCpm) Freq(%)Und(%) 

1019.5 0.00 100.00 26-11 0.00 100.00 0.669 0.00 0 00 
~ . _ -  -.-._.-- __- ___ 

~~~~ ~ ~~~~ 

890.1 0.00 1oo.00 22.80 0.28 1oo.00 0.584 0:oo 0.00 
777.1 0.00 100.00 19.90 0.93 99.72 0.510 0.00 0.00 
678.5 0.00 100.00 17.38 1.70 98.79 0.445 0.00 0.00 
592.4 0.00 100.00 15.17 3.35 97.09 0.389 0.00 0.00 
517.2 0.00 100.00 13.25 5.28 93.74 0.339 0.00 0.00 
451.6 0.00 100.00 11.56 7.03 88-46 0.296 0.00 0.00 

~~~ . _  ... - ~~ 

394.2 0.00 100:00 1o:;o 8.07 81.42 0.259 0.00 0.00 
344.2 0.00 1oo.00 8.816 8.36 73.35 0.226 0.00 0.00 
300.5 0.00 100.00 7.697 8.00 64.99 0.197 0.00 0.00 
262.4 0.00 100.00 6.720 7.53 56.99 0.172 0.00 0.00 
229.1 0.00 100.00 5.867 6.67 49.46 0.150 0.00 0.00 ~~ ~- 
200.0 0.00 100.00 5.122 5.96 42.79 0.131 0.00 0.00 
174.6 0.00 100.00 4.472 5.45 36.83 0.115 0.00 0.00 
152.5 0.00 100.00 3.905 4.97 31.38 0.100 0.00 0.00 
133.1 0.00 100.00 3.409 4.45 26.41 0.087 0.00 0.00 
116.2 0.00 100.00 2.976 3.88 21.96 0.076 0.00 0.00 
101.5 0.00 100.00 2.599 3.33 18.08 0.067 0.00 0.00 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 

2.269 
1.981 
1.729 

1.318 
1.510 

1.151 
I .005 

2.83 
2.53 
2.39 
2.07 

1.40 
0.96 

1 s o  

14.76 
11.93 
9.40 
7.01 
4.93 
3.13 
1.73 

0.058 

0.044 
0.051 

0.039 
0.034 
0.029 
0.026 

0.00 ~. 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/27/01 
F i l e  Name: C107935.DAT Sample Name: C107 camp ID No: Ol/O9/26-002 
Diet. Form: STANDARD R.R. Index: 116-000 
D i s t .  Mode: VOLUME Laser: 83.241 % Lamp: 81.918 % 
Circulation: 6 Agitation: 3 U.Sonic (1FF (mid 
Lot No: ~e+td,73 

lJSC lo\ 
,014 Test No: Bq? 

No. SIZE(uIP) FREQ.% U.SIZE% No. SIZE(um) FREO.% U.SIZE% 
[ 1) 0.710 0.10 0.10 6.494 5.00 55.00 
( 2) a.  907 
( 3) 1.064 
( 4) 1.325 
( 5) 1.789 
( 6) 2.293 
( 7) 2.372 
( 8 )  2.785 
( 9) 3.272 
( 10) 3.767 
( 11) 4.282 
( 12) 4.818 
( 13) 5.369 
( 14) 5.928 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5 . 0 0  
5. 0.0 
5.00 

1.00 
2.30 
5.00 
10.00 
15.00- 
15.80 

25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

20.00 

7.007 
7.698 
8.367 
9.078 
9.871 

10.677 
10 .E44 
12 ..OS6 
13.971 
15.965 
17.943 
21.752 

5.00 60. oa 

5.00 75.00 

0.80 85. oa 

5.00 65.'00 
5.00 70.00 

5.00 80.00 
4.20 84.20 

5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0. 9a 39.90 

Median : 5.925 (pm) Mean: 6.513 (p) Mode: 8.237 ( p n )  
Std. DeV.: 3.982 (pn) Span: 0.823 
Coef. Var: 61.13% spec .  k e a :  15225 (cm2/cm3) 

F - 334 



HNF-8862, Rev. 0 

for WindowdTM) Ver.l.20j Ssp/27/’01 16:11 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
IO# : 010926-003 19:51 
Filename : C107936 Source 
Sample : C107 comp Lot Numbe I /473 
Condition 

Material i dSC 
. I 0 M J  1 

T % c H ~ . N ~ )  ; 83.97- DiSt.Form: Std. Sarnwlinn times : 100 

Agitation : 3 Circultn : 6  U.sonic : ON< 120) 
(LAMP): 79.87~~ R.R.lndex: 1.16.0.001 ( > 

Format 
Dist.base : Volume Scaling : Auto Axis : LOEX. LanearY 

Data 
Median : 3.138wm SP.Area : 28160cm2/cma S.D. 
Mode : 6.243vm Mean : 3.897vm 
C.V. : 74.00% 

span : (D 10.0-D 90.0) / D50 =- ’ a.270 

Dia. on Yo( 5.0%) : 0.823vm Yo on Dia.( 0. l O O v m )  : 
Dia. on yo< 25.0qb) : 1.420pm yo on Dia.< 1.000wrn> : 
Dia. on yo< 50.0%) : 3.138vm % on Dia.< 10.000vrn) : 
Dia. on yo< 75.0%) : 5.701wm 70 on Dia.( 100.000vm> : 
Dia. on %( 95.0%) : 9.546wrn % on Dia.( 1000.000~m) : 

: 2.884pm 

0.0% . . ~  
11.3% 
96.2% 
100.0% 
100.0% 

Size<vm) Freq<’%>Und<%) 

1019.5 0.00 100.00 
890.1 0.00 100.00 
777.1 0.00 100.00 
678.5 0.00 100.00 
592.4 0.00 100.00 
517.2 0.00 100.00 
451.6 0.00 100.00 
394.2 0.00 100.00 

- 

344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

88.58 

0.00 100.00 
~ ~. 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

Particle size / prn 

26.11 0.00 100.00 0.669 0.82 1.22 
22.80 0.00 100.00 .. .~ 
19.90 0.00 100.00 0.510 0.10 0.10 
17.38 0.12 100.00 0.445 0.00 0.00 
15.17, 0.39 99.88 0.389 0.00 0.00 
13.25 1.01 99.50 0.339 0.00 0.00 

0.296 0.00 0.00 11.56 2.07 98.49 
10.10 3.42 
8.816 4.73 

~ ~ _ _  ... - 
7.697 5.67 
6.720 6.28 
5.867. 6.20 
5.122 5.97 
4.472 5.73 
3.905 5.40 
3.409 4.95 
2.976 4.47 
2.599 4.13 

I .9a1 3.94 
1.729 4.51 
1.510 4.83 

2.269 3.83 

1.318 5.39 

I .005 4.85 
1.151 5.49 
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0.584 0.30 0.40 

96.41 
93.00 
88.26 
82.60 
76.31 
70.11 
64.15 

53.01 

43.60 
39.47 
35.64 
31.70 
27.19 
22.36 
16.97 
11.48 

58.41 

48.07 

0.259 0.00 
0.226 0.00 
0.197 0.00 
0.172 0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

. .. . .. . . , 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE CUStOm - C 09/27/01 
File Name: C107936.DAT Sample Name: C107 comp ID NO: 01/09/26-003 
Dist. Fom: STANDARD R.R. Index: 116-000 

Circulation: 6 Agitation: 3 U.Sonic ** Imin) 
Lot No: /&73 Test NO: §up 

Dist. Mode: VOLUME Laser: 83.860 % Lamp: 79.839 t idsc 
,o /y ' /~ I  

No. SIZElum) FREQ.% U.SIZE% NO. SIZE(Icm) FREO.% U.SIZE% 
0.507 
0.646 
0.723 
0.825 
0.966 
1.099 
1.120 
1.245 
1.423 
1.646 
1.940 
2.311 
2.717 
3.145 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4'. 20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00 
15.00- 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

3.591 
4.062 
4.565 
5.110 
5.709 
6.367 
6.996 
7.134 
8 .'lo7 
9.567 

11.008 
12.420 
15.467 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 .99.90 

Median : 3.138 (pm) Mean: 3.897 (pm) Mode: 6.279 (pmm) 
Std. Dev.: 2.884 (pm) Span: 1.225 
Coef. Var: 74.00% Spec. Area: 28160 (cm2/cm3) 
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W - 8 8 6 2 .  Rev. 0 

for Windows<TM) Ver.l.20j Sep/27/'01 16:11 HORIBA LA-910 . 
Laser scattering particle size distributlon analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010926.004 19:55 Material : 
Filename : C107937 
Sample : C107 comp 

Source 
Lot Numbe L69W /&73 

Condition 
Dist.Form: Std. Samalinrr times : 100 > T%b(He-Ne) : 83.8% 

<LAMP): ao.iyo R.R.lndex: 1.16-0.001 < 
Agitation : 1 Circultn : 6  U.sonic : ed< 120) 

OW Format 
Dist.base : Volume Scaling : Auto Axis : LOKX - LinearY 

Data 
Median : 3.603wn SP.Area : 23110cm2/cm' S.D. : 2.580um 
Mode : A.189pm Mean : 4.109prn 
C.V. : 62.78% 

Span : (0 1O.O.D 90.0) / D50 =- P.811 

Dia. on %< 5.0%) : 0.980~m 'Z on Dia.( 0.100pm> : 0.0% 
Dia. on %< 25.0%> : 2.010pm V0 on Dia.< 1.000prn) : 5.4% 
Dia. on yo< 50.0%) : 3.603um yo on Dia.< lb.oooclm> : 97.1% 
Dia. on %( 75.0%) : 5 .657~1~1 Yo on Dia.( 100.000pm) : 100.Oyo 
Dia. on %< 95.0%) : 9.093um % on Dia.( 1000.000pm) : 100.0% 
10.1 

s? 
3 
f 

F 
Y 

.. . . . .. -' - . 

/ 
I 

m 1 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 ~ ~ 

200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

88.58 

0.00 100.00 
~~ 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 ~~ 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

.I.__ . , ... 

Particle size / prn 

26.11 

19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

22.80 

F 

0.00 100.00 
~ . ~ 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.28 100.00 
0.76 99.72 
1.67 98.96 
2.97 97.29 
4.48 94.32 

7.01 84.01 
7.45 77.00 
7.60 69.55 
7.62 61.95 
7.33 54.34 
6.79 47.00 
5.99 40.21 
5.21 34.22 
4.A9 29.01 
4.14 24.52 
4.15 20.38 

3.69 12.38 
3.23 8.69 
2.51 5.46 

5.84 89.84 

3.85 16.23 

- 337 . .._. 

0.669 0.35 
0.584 0713 
0.510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 
0.172 0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.48 
0.13 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



"F-8862, Rev. 0 

HORIBA ?LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE custom - C 09/27/01 
File Name: C107937.DAT Sample Name: C107 comp ID No: 01/09/26-004 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 83.784 % Lamp: 80.082 I 
Circulation: 6 Agitation: 1 U.Sonic (inin) 
L o t  No: %W4' /(by3 T e s t  No: sup 

No. S I Z E ( m )  PREO.% U.SIZE% No. SIZE(um) BREQ.% U.SIZB% 
( 1) 0.568 0.10 0.10 ( 15) 3.954 5.00 55.00 
( 2) 0.729 
( 3 )  0.833 
( 4) 0.982 

( 6) 1.449 
( 7) 1.489 
( 8 )  1.709 
( 9) 2.011 
( 10) 2.331 
( 11) 2.648 
( 12) 2.963 
( 13) 3.281 
( 14) 3.612 

( 5) I.. 210 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 
10.00 
15.00' - 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

( 16) 4.327 
( 17) 4.733 
( 18) 5.167 
( 19) 5.667 
( 20) 6.232 
( 21) 6.752 
( 22) 6.886 
( 23) 7 .'736 
( 24) 9.108 
( 25) 10.455 
( 26) 11.649 
( 27) 14.479 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 ' 99.90 

Median : 3.603 (pm) Mean: 4.209 (pm) Mode: 4.179 (pm) 
Std. Dev.: 2.580 (pm) Span: 0.954 
Coef. Var: 62.78% Spec. Area: 23110 (cm2/cm3) 

F - 338 
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HNF-8862, Rev. 0 

for Windows<TM) Ver.1.201 Sep/27/'01 16:11 HORIBA LA-910 . 
Laser scattering particle size distribution analyzer - .  

PARTICLE SIZE MEASUREMENT DATA , 
ID# : 010926-005 20:05 
Filename : C107938 Source 
Sample : C107 comp Lot Nurnbe YO75 /h73 
Condition 

Dist.Form: Std. SamDlinP times : 100 > T%(He-Ne>: 87.2% 
CLAMP): 86.6% R.R.lndex: 1.16.O.OOi < 

Agitation : 1 Circultn : 6  U.sonic : OFF< 120) 

Format 

Data 

Dist.base : Volume Scaling : Auto Axis : LOgX - LinearY 

Median : 6.443pm SP.Area : 15086cmP/crn' S.D. : 4.813pm 
Mode : 9.410pm Mean : 7.245pm 
C.V. : 66.44% 

Span : (D 10.O.D 90.0) / D50 =-' r.890 

H 
Dia. on %< 5.0%) : 1.240pm % on Dia.( 0.100prn) : 0.0% 
Dia. on %< 25.0%) : 3.326pm %on Dia.( .l.OOOpm) : 2.2% 
Dia. on yo( 50.0%) : 6.443pn on Dia.< lO.OOOtJm) : 74.2% 
Dia. on %( 75.0%) : 10.151pm %on Dla.< lOO.OOOpm> : 100.0% 
Dia. on %< 95.0%) : 16.420prn ?& on Dia.( 1000.000pm) : 100.0% 

_. IO&-.. .. . __ . 

f 

0.02 0.1 1.0 
Particle size / prn 

Slze<pn 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 

__ Size<pm) Freq(%>Und(%> 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 . ~~ 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

262.4 0.00 100.00 ~ 

229.1 0.00 100.00 
200.0 0.00 100.00 
174.6 0.00 100.00 
152.5 0.00 100.00 
133.1 0.00 100.00 
116.2 0.00 100.00 
101.5 0.00 100.00 
88.58 0.00 100.00 
77.34 0.00 100.00 
67.52 0.00 100.00 
58.95 0.00 100.00 
51.57 0.00 100.00 
44.94 0.00 100.00 
39.23 0.00 100.00 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

F 

0.48 
0.98 
2.1 1 
3.13 
4.77 
6.29 
7.41 
7.83 
7.70 
7.13 
6.58 
5.75 
5.10 
4.66 
4.25 
3.s3 
3.39 
2.98 
2.61 
2.42 
2.39 
2.18 
1.99 
1.64 
1.17 

- 339 . .. . 

99.88 
99.39 
98.42 
96.31 
93.18 
88.41 
82.12 
74.71 
66.88 
59.17 
52.04 
45.46 
39.71 
34.61 
29.95 
25.70 
21.87 
18.48 
15.50 
12.89 
10.47 
8.08 
5.90 
3.91 
2.27 

0.669 0.11 
0.584 0.00 
0.510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 
0.172 0.00 ~ ~~ 

0.150 0.00 
0.131 0.00 
0.115, 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.11 
0.00 
0 .oo 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09 /27 /01  
File Name: C107938.DAT Sample Name: C107 comp ID No: 01/09/26-005 
Dist. Form: STANDARD R . R .  Index: 116-000 

Circulation: 6 Agitation: 1 U.Son5.c OFF (min) 
Lot No: 3&% 14'73 
Dist. Mode: VOLUME Laser: 8 7 . 1 7 8  P Lamp: 86.553 0. &e.. 

T e s t  No: 

NO. SIZEIUm) FREO.% U.SIZE% No. SIz&(um) FREO.% U.SIZE% 
( 1) 0.660 0.10 0.10 ( 15) 7.125 5.00 55.00 
( 2f 0.861 

( 4) 1.243 
I 5) 1.686 
( 6) 2.213 
( 7) 2.302 
( 8 )  2.768 
( 9) 3.330 
( 10) 3.911 
( 11) 4.522 
( 12) 5.160 
( 13) 5.807 
( 14) 6.455 

( 3) 1.008 
0.90 1.00 ( 16) 
1.30 2.30 ( 171 
2.70 5.00 ( 18) 
5.00 10.00 ( 19) 
5.00 15.00- '% ( 20) 
0.80 15.80 ( 21) 
4.20 20.00 ( 22) 
5.00 25.00 ( 231 
5.00 30.00 ( 24) 
5.00 35.00 ( 25) 
5.00 40.00 ( 26) 
5 . 0 0  45.00 ( 271 
5.00 50.00 

7.817 
8.543 
9.327 
10.154 
11.145 
12.122 
12.335 
13 .E89 
16.456 
19.046 
21.635 
26.852 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 .99.90 

Median : 6.443 (pm) Mean: 7.245 (pmm) Mode: 9.435 (pm) 
Std. Dev.: 4.813 (pm) Span: 0.973 
Coef. V a r :  66.44% Spec. Area: 15086 (Cm2/Cm3) 

F - 340 



"F-8862, Rev. 0 

for Windows<TM> Ver.l.20j Sep/27/'01 16:11 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# ' 010926-006 20:09 Material ; 
Filename C107939 Source 
Sample : C107 comp Lot Numbe i f673 

u)sc 
101w 

Condition 
T%<He-Ne> : 87.3% Dist.Form: Std. Samolinn times : 100 

<LAMP>: 86.9% R.R.Index: 1.16-0.OOi < > 
Agitation : 3 Circultn : 6  U.sonic : OFF< 120) 

Format 

Data 
Dist.base : Volume Scaling : Auto Axis : LOEX. LinearY 

Median : 6.291pm SP.Area : 15096cmz/cm' S.D. : 4.903vm 
Mode : 9.408pm Mean : 7.227pm 
C.V. : 67.85% 

Span : (D 10.0-D 90.0) / D50 = 11957 

Dia. on yo< 5.0%) : 1.265um 70 on Dla.< 0.100pm) : 0.0% 

Dia. on %< 50.0%) : 6.291pm vo on Dia.< 10.000vm> : 74.4% 
Dia. on yo< 75.0%) : 10.118um vo on Dia.< 100.000vm) : 100.070 
Dia. on yo< 95.0%> : 16.702pm To on Dia.( 1000.000~m) : 1 0 0 . O ~ o  

Dia. o n  yo< 25.07&> : 3 . 2 6 6 ~ ~  70 on ma.( 1.000vrn> : 2.1 yo 

-. .__ . 

0.02 0.1 1 .o 10.0 100 1020 
Particle size / prn 

Size<vm> 

1019.5 0.00 100.00 -~ ~ 26.11 0.58 
890.1 0.00 100.00 22.80 1.10 
777.1 0.00 100.00 19.90 2.23 
678.5 0.00 100.00 17.38 3.20 
592.4 0.00 100.00 15.17 4.71 
517.2 0.00 100.00 
451.6 0.00 100.00 
394.2 0.00 100.00 
344.2 0.00 100.00 
300.5 0.00 100.00 
262.4 0.00 100.00 
229.1 0.00 100.00 
200.0 0.00 100.00 
174.6 0.00 100.00 
152.5 
133.1 
116.2 
101.5 

77.34 
88.58 

0.00 100.00 
67.52 0.00 100.00 
58.95 0.00 100.00 
51.47 0.00 100.00 
44.94 0.00 100.00 
39.23 0.00 100.00 

13.25 6.07 
11.56 7.06 
10.10 7 .as - ~ ~- 
8.816 7.37 
7.697 6.91 
6.720 6.49 
5.867 5.78 
5.122 5.23 
4.472 4.86 
3.905 4.50 
3.409 4.10 
2.976 3.63 
2.599 3.17 
2.269 2.74 
1.981 2.50 
1.729 2.42 
1.510 2.16 - 
1.318 1.93 
1.151 1.55 
1.005 1.09 

F - 341 
.. . .... ~ ... . . ~  

99.84 
99.26 
98.16 
95.94 
92.73 
88.02 
81.95 
74.89 
67.44 
60.07 
53.15 
46.67 

35.66 
30.80 
26.30 
22.20 
18.57 
15.40 
12.66 
10.16 
7.74 
5.58 
3.66 
2.10 

40.89 

0.669 

0.510 
0.445 

0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.584 

0.389 

0.10 0.10 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 ~~ ~ ~ ~~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 

.. . .. 



HNF-8862, Rev. 0 

BORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/27/01 
Pile Name: C107939.DAT Sample Name: C107 comp ID No: 0 1 / 0 9 / 2 6 - 0 0 6  
Dist. Form: STANDARD R.R. Index: 116-000 

Circulation: 6 Agitation: 3 U.Sonic OFF (min) 
Lot No: &6+5/617.( Test No: 

Dist. Mode: VOLUME Laser: 87.276 % Lamp: 86.935 % d3C . 
1 o j m  

No. SIZE(m) FREQ.% U.SIZE% No. SfZE(um) FREO.% U.SIZE% 
( 1) 0.666 0.10 0.10 ( 15) 6.981 5.00 55.00 
( 21 0.874 
( 3) 1.023 
( 4) 1.268 
( 5) 1.715 
( 6) 2.226 
( 7) 2.310 
( 8 )  2.747 
( 9) 3.272 
( 10) 3.817 
( 11) 4.395 
( 12) 5.012 
( 13) 5.652 
( 14) 6.305 

0.90 1.00 
1.30 2.30 
2.70 5.00 
5.00 10.00 
5.00 15.00- . 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

( 16) 7.687 
( 17) 8.446 
( 18) 9.256 
( 19) 10.120 
( 20) 11.159 
( 21) 12.188 
( 22) 12.410 
( 23) 14.056 
( 24) 16.734 
( 25) 19.379 
( 26) 22.113 
( 27) 27.587 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0 . 8 0  85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 .99.90 

Median : 6.291 (~m) Mean: 7.227 (pm) Mode: 9.435 (fin) 
Std. Dev.: 4.903 (p) Span: 1.047 
C o e f .  Var: 67.85% spec. Area: 15096 (cm2/cm3) 

F - 342 



“F-8862,  Rev. 0 

for Windows(TM) Ver.l.2Oj Sep/27/’01 16:12 

:e distribution analyzer 

. . - . - - - . - 
e : C107 comp 

Condition 
Dist.Form; Std. Samdinu times ; 100 > Tye(He.Ne,: 88.l-Z- 

Agitation ; 3 Circuitn :6 U.sonic : ON( 120) 

(LAMP): 85.856 R.R.index: 1.16-0.001 C 

Format 
Dist.base : Volume Scaling : Auto Axis ; LogX - LinearY 

Median ; 2.558prn SP.Area : 32186cm=/cms S.D.  : 2.314pm 
Mode : 1.076prn Mean : 3.216pm 
C.V. : 71.94% 

Span : (0 10.0-0 90.0) / D50 =- 9.230 

Dia. on yo< 5.070:, : 0.781prn 70 on Dia.C 0.100vm) : 0.0% 
Dia. on yo( 25.0%) : 1.231pm % on Dia.( 1.000vm) : 15.0% 
Dia. on %( 50.0%) : 2.558pm yo on Dia.( 10.000pm) : 99.270 
Dia. on yo( 75.0%) : 4.716prn %on Dia.( 100.000prn) : 100.0% 
Dia. on To< 95.0%) : 7.686prn yo on Dia.( 1000.000vrn> : 100.0% 

Data 

Sire<pm> 

1019.5 
890.1 
777.1 

592.4 
517.2 
451.6 
394.2 
344.2 

678.5 

~ - 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 ~~ 

133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 

Fraq(%)UndC%l 

0.00 100.00 
0.00 100.00 
0.00 100.00 

.. .. 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

51.47 0.00 100.00 
44.94 0.00 100.00 
39.23 0.00 100.00 

Particle size / urn 

26.11 
22.80 
19.90 ~ ~~ 

17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

F 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.16 100.00 
0.57 9’9.84 
1.44 93.27 
2.79 37.84 

0.669 1.14 
0.584 0.41 
0.510 0.14 
0.AOS 0 ~00 -. ~ ~- 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 ~ 

4.29 95.05 0.137 0.00 
5.65 90.75 0.172 0.00 
6.23 85.10 0.150 0.00 
6.36 78.87 
6.25 72.51 
5.86 66.27 

5.33 33.49 
6.26 28.16 
6.70 21.90 
6.22 15.20 - 343 

0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

3.69 
0.56 
0.14 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 .oo 
0-00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



"F-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/27/01 
File Name: C107940.DAT Sample Name: C107 comp ID NO: 01/09/26-007 
Dist. Form: STANDARD R.R. Index: 116-000 

Circulation: 6 Agitation: 3 U.Sonic ** (min )  
Lot NO: %37'5/&73 Test No: 

Dist. Mode: VOLUME Laser: 88.077 'b  amp: e5.804 o lJsc ' 

] O / d  01 

No. SIZE(urn) FREQ.% U.SIZE% NO. SIZE(um) FREO.$ U.SIZE% 
( 1) 0.490 
( 2) 0.617 
( 3) 0.691 
( 4) 0.782 
( 5) 0.898 
( 6 )  1.001 
( 7) 1.018 
( 8 )  1.109 
( 9). 1.234 
( 10) 1.384 
( 11) 1.579 
( 12) 1.836 
( 13) 2.177 
( 14) 2.560 

0.10 0.10 
0.90 1.00 
1.30 2.30 
2.70 5.00 
5.00 10.00 
5.00 15.00 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.0'0 . 45.00 
5.00 50.00 

- .  

( 15) 2.964 
( 16) 3.375 
( 17) 3.797 
( 18) 4.244 
( 19) 4.726 
( 20) 5.257 
( 21) 5.759 
( 22) 5.855 
('231 6.606 
( 24) 7.686 
( 25) 8.761 

( 27) 12.194 

. 

( 26) 9.853 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 .99.90 

Median : 2.558 (pn) Mean: 3.216 (pm) Mode: 1.075 (pm) 
Std. Dev.: 2.314 (pm) Span: 1.161 
Coef. V a r :  71.94% Spec. A r e a :  32106 (~m2/cm3) 

F - 344 
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HNF-8862, Rev. 0 

f o r  WindowsCTM) Ver.l.201 Sep/27/'01 16:12 HORIBA LA-910,  . 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010926-008 20:38 Material : 
Filename : C107941 
Sample : C107 comp 

Source 
Lot Numbs i 1673 

Condition 
Tbj,(He-Ne> : 88.2% Dist.Form: Std. Samolinu times : 100 

(LAMP): 86.2% R.R.lndex: 1.16-0.OOi ( > 
Agitation : 1 Circultn : 6  U.sonic : &( 120) 

Format UFF 
Dist.base :.Volume Scaling : Auto Axis : Log% - LinearY 

Median : 3.487pm SP.Area : 23956cmz/cma S.D. : 2.828p-n 
Mode : 4.181wm Mean : 4.149pm 
C.V. : 68.18% 

Span : (D 10.0-D 90.0) / 050 ="'Z?.OO4 

Dia. on yo< 5.0v0> : 0.948pm % on Dia.< 0.100pm) : 0.0% 
Dia. on yo( 25.0%) : 1.865pm % on Dia.( l.OOOpm> : 6.1 yo 
Dia. on %< 50.0%) : 3.487pm % on Dia.< 10.000pm> : 95.7% 
Dia. on %( 75.070> : 5.725wrn % on Dia.( 100.000pm) : 100.0% 
Dia. on yo< 95.0y0> : 9.732pm 5% on Dia.( 1000.000wm) : 100.0% 

Data 

~ . .  .. . .. . .. .. . 

0.02 0.1 1.0 10.0 100 1020 
Particle size / M r n  

Size<pm> Freq(%>Und<%> Site<rm> Freq(%>Und(yo> Size<pm> Freq<%)Und(%> 
~ ____ ~ 

1019.5 0.00 100.00 26.11 0.00 100.00 0.669 0.39 0.53 
890.1 0.00 100.00 22.80 0.00 100.00 0.584 0.14 0.14 
777.1 0.00 100.00 19.90 0.00 100.00 0.510 0.00 0.00 
678.5 0.00 100.00 17.38 0.23 100.00 0.445 0.00 0.00 
592.4 0.00 100.00 15.17 0.57 99.77 0.389 0.00 0.00 
517.2 0.00 100.00 13.25 1.18 99.19 0.339 0.00 0.00 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

, __I._-- 

0.00 100.00 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

11.56 2.12 
10.10 3.28 
8.816 4.48 
7.697 5.51 
6.720 6.41 
5.867 6.72 
5.122 6.87 
4.472 6.95 
3.905 6.81 
3.409 6.43 
2.976 5.80 
2.599 5.16 
2.269 4.56 
1.981 4.31 
1.729 4.41 
1.510 4.20 

98.01 
95.89 
92.61 
88.13 

76.21 
69.49 
62.62 
55.67 
48.86 
42.42 
36.63 
31.46 
26.91 
22.60 

82.62 

. 18.19 
1.318 4.10 13.99 
1.151 3.65 9.89 
1.005 2.87 6.24 

0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 ~~ 

0.034 
0.029 
0.026 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 . .. 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 ~~ 

0 .oo 
0.00 
0.00 
0.00 

F - 345 
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HNF-8862, Rev. 0 

HORlBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/27/01 
File Name: C107941.DAT Sample Name: C107 camp ID no: 01/09/26-008 
Dist. Form: STANDARD R.R. Index: 116-000 
Diet. Mode: VOLUME Laser: 88.188 % Lamp: 86.161 % 
Circulation: 6 Agitation: 1 U.Sonic OR (min) 
Lot No: S693 IL.73 Teat No: 

No. SIZE(IUII) PREQ.% U.SIZE% Ne. SIZE(um) 1” REO.% lJ.SIZE% 
( 1) 0.562 0.10 0.10 3.856 5.00 55.00 
( 2) 0.716 
( 3) 0.814 
( 4) 0.950 
( 5) 1.155 
( 6) 1.364 
( 7) 1.401 
( 8) 1.600 
( 9) 1.869 
( 10) 2.176 
( 11) 2.495 

( 13) 3.149 
( 14) 3.492 

( 12) 2.818 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 
10.00 
15.00- 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

4.258 
4.697 
5.179 
5.733 
6.371 
7.000 
7.142 
8.263 
9.749 
11.350 
12.970 
16.435 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 ,99.90 

Median : 3.487 (pm) Mean: 4.149 (pm) Mode: 4.179 (pm) 
Std. Dev.: 2.828 (pm) Span: 1.149 
Coef. Var: 68.18% Spec. Area: 23956 (cm2/cm3) 

.. . 



"F-8862,  Rev. 0 

for Windows(TM) Ver.l.2Oj Sep/27/'01 16:12 HORIBA LA-910.  . 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010926-009 20:27 Material : 
Filename : C107942 
Sample : C107 comp 

Source 
Lot Numbe i -/673 

Condition 
T % ( W e . N e >  : 88.24, Dist.Form: Std. Samoline times : 100 

(LAMP): 88.1% R.R.lndex: 1.16-0.OOi ( > 
Agitation : 1 Circuitn : 6  U.sonic : rn 120) 

Format QK 
0ist.base : Volume Scaling :Auto  Axis : LogX - LinearY 

Data 
Median : 6.935pm SP.Area : 14239crnP/cm' S.D. : 5.350pm 
Mode : 9.458pm Mean : 7.887pm 
C.V. : 67.a3,vo 

Span : <D 10.0-D 90.0) / D50 =-'E953 

Dia. on v0< 5.0%) : 1.291pm % on Dia.( 0.100pm) : 0.0% 
Dia. on yo( 25.0%) : 3.510vm % on Dia4 1 .00Opm> : 1 .S% 
Dia. on %( 50.0%> : 6.935pm V0 on Dia.( 1O.OOO~m> : 69.3% 
Dia. on yo( 75.0%) : 11.095pm 70 on Dia.( 100.000&Jm> : 100.0% 
Dia. on yo( 95.0%) : 18.265pm '% on Dia.< 1000.000wm> : 100.0% 

Particle size I Mrn 

Sire<um> Freq<%>Und<%> Size<wrn> Freq<%>Und(%) Size(vm) Freq<%>Und(%> 

1019.5 0~00 100.00 26.11. 1.00 99.68 0.669 0.00 0.00 
_. . . . . __ .. ~ ..___I.. 

~~~ ~ ~ ~- ~ 

ago. I 0.00 1oo.00 22.80 1.70 98.68 0.584 0.00 0.00 
777.1 0.00 100.00 19.90 3.12 96.98 0.510 0.00 0.00 
678.5 0.00 100.00 17.38 4.14 93.86 0.445 0.00 0.00 
592.4 0.00 100.00 15.17 5.63 89.72 0.389 0.00 0.00 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

88.58 

0.00 100.00 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 3 0 0 . 0 0  
0.00 100.00 
0.00 100.00 
0.00 100.00 

13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1 .sa1 
1.729 
1.510 
1.318 
1.151 
1.005 

F 

6.80 
7.48 
7.55 
7.21 
6.57 
6.02 
5.27 
4.71 
4.34 
4.00 
3.64 
3.24 

2.50 
2.85 

2.31 
2.26 
2.05 

1.50 
1.06 

I .as 

347 

84. 08 
77.29 
69.80 
62.25 
55.04 
48.48 
42.46 
37.19 
32.48 
28.14 
24.14 
20.51 
17.27 
14.41 
11.91 
9.60 
7.34 
5.29 
3.44 
I .9a 

0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 

0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.087 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
Oloo 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.. .. .. - .- -. . . , . . . . . 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/27/01 
File Name: C107942.DAT sample Name: C107 comp ID No: Ol/09/26-009 
D i a t .  Form: STANDARD R.R. Index: 116-000 
Diet. Mode: VOLUME Laser: 88.171 % Lamp: 88.055 I 
Circulation: 6 Agitation: 1 U . Sonic ~ F F  (min l  
Lot No: iG?5 /C/3 

dSL 
,ol@ Test No: aula 

No. S I Z E ( D )  FREO.% U.SIZE% No. SIZE(um) FREO.% U.SIZE% 
0.704 
0.891 
1.040 
1.292 
1.773 
2.336 
2.429 
2.917 
3.515 
4.148 
4.820 
5.520 
6.227 
6.946 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00 
15.00 - '  

15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

( 15) 7.690 
( 16) 8.466 
( 17) 9.282 
( 18) 10.136 
( 19) 11.116 
( 2 0 )  12.236 
( 21) 13.286 
( 22) 13.560 
( 23) 15.322 
( 24) 18.304 
( 25) 21.134 
( 2 6 )  23.859 
( 27) 28.722 

. 

~ 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 ' 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 .99.90 

Median : 6.935 (prn) Mean: 7.887 (pm) Mode: 9.435 (prn) 
Std. Dev.: 5.350 (pm)  Span: 1.034 
Coef. Var: 67.83% Spec. Area: 14239 (crnZ/cm3) 

F - 348 
..... ~ . 
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for Windows<TM> Ver.l.20) Sep/27/’03 16:13 HORIBA LA-910 ,  . 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010926-010 20.31 Material 
Filename : C107943 
Sample : C107 cornp 

Source 
~ o t  Numbe I /&73 

Condition 
T~o<He-Ne> I 88.0c7- Dist.Form: Std. Samolinn times : 100 

<LAMP>: 88.2v0 R.R.Ind-x: 1.16-0.OOi ( > 
Agitation : 3 Circultn : 6  Usonic : em( 120) 

Format O f f  
Dist.base : Volume Scaling : Auto Axis : LogX. LinearY 

Data 
Median : 6.223pm SP.Area : 15389cm2/cm’ S.D. : 4.358pm 
Mode : 9.387~77 Mean : 6.857pm 
C.V. : 63.56% 

Span : (D 10.0-D 90.0) / D50 = n792 

Dia. o n  %< 5.070) : 1.236um Yo on Dia.( O.lOOpm> : 0.0% 
Dia. on %( 25.0?X0> : 3.269pm Yo on Dia.< 1.000pm) : 2.3% 
Die. on To( 50.0%) : 6.223vm Yo on Dia.< 10.000pm> : 77.2% 
Dia. on yo( 75.00/0> : 9.635pm % on Die.( 1 O O . O O O ~ m ~  : 100.O%o 
Dia. on v0< 95.0%0) : 14.887pm Yo on Dia.( 1000.000~m) : 100.0% 

. .... ... - .- . 

Size<vrn) 
.. .- . 

1019.5 
8’30.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

. -. - 

Freq<%)Und<%> 

0.00 100.00 
0.00 100.00 

. 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

_. , .. 

Particle size / prn 

SizeCvrn) Freq<%Wnd<%) 

26.11 0.20 100.00 
~ . - . _- ... 

22.80 0.48 99.80 
19.90 1.41 99.32 
17.38 2.33 97.91 
15.17 4.16 95.58 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

F . ,  

6.05 
7.54 
8.20 
8.14 
7.55 
6.95 
6.06 
5.36 
4.89 
4.45 
3.99 
3.51 
3.07 
2.66 
2.45 
2.41 
2.18 
1.99 
1.64 
1.18 

- 349 ..__I . .. 

91.42 
85.37 
77.83 
69.63 
61.49 
53.94 
46.98 
40.93 
35.57 
30.68 
26.23 
22.24 
18.72 
15.65 
12.99 
10.54 
8.13 
5.94 
3.96 
2.32 

0.584 0.00 0.00 
0.510 0.00 0.00 
0.445 0.00 0.00 
0.383 0.00 0.00 
0.339 0.00 0.00 
0.296 0.00 0.00 
0.259 0.00 0.00 
0.226 0.00 0.00 
0.197 0.00 0.00 
0.172 0.00 0.00 
0.150 0.00 0.00 
0.131 0.00 0.00 

~ 

0.115 0.00 0.00 
0.100 0.00 0.00 
0.087 0.00 0.00 
0.076 0.00 0.00 
0.067 0.00 0.00 
0.058 0.00 0.00 
0.051 0.00 0.00 
0.044 0.00 0.00 
0.039 0.00 0.00 
0.034 0.00 0.00 
0.029 0.00 0.00 
0.026 0.00 0.00 



"F-8862,  Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/27/01 
Pile Name: C107943.DAT Sample Name: C107 comp ID No: 01/09/26-010 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 87.975 0 Lamp: 88.191 % 
Circulation: 6 Agitation: 3 U.Sonic flFF (mid 
L o t  No: M IC73 

PPL 
,d410' Test No: Sup 

No. SIZE(urd FREQ.% U.SIZE% NO. SIEE~wm) FREQ.% U.SIZE% 
( 1) 0.654 
( 2) 0.855 
( 3 )  1.003 
( 4)  1.239 
( 5) 1.681 
( 6 )  2.198 
( 7) 2.284 
( 8) 2.736 
( 9) 3.276 
( 10) 3.829 
( 11) 4.406 
( 12) 5.010 
( 13) 5.623 
( 14) 6.237 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

6.857 
7.504 
8.179 
8.873 
9.654 

10.519 
11.337 
11.493 
12.851 
14.903 
17.176 
19.324 
24.428 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 ' 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 .99.90 

Median : 6.223 (pm) Mean: 6.857 (pmm) Mode: 9.435 (pm) 
Std. D e v . :  4.358 (pin) Span: 0.844 
Coef. Var: 63.56% Spec. -ea: 15389 (cm2/cm3) 

F - 350 
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"F-8862, Rev. 0 

for Windows(TM) Ver.l.2Oj Sep/27/'01 16:13 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTLCLE SIZE MEASUREMENT DATA 
ID# : 010926-011 20:37 Material i 
Filename : C107944 Source 
Sample : C107 comp Lot Numbe I .%-GE7/&?3 
Condition 

LCMC 
. jO /yIBI  

T%(He-Ne>: 88.6% Dist.Form: Std. SarnDlina times : 100 

Agitation : 3 Circultn : 6  U.sonic : ON< 120) 
CLAMP): 86.7% R.R.Index: 1.16.0.00i < > 

Format 

Data 

Dist.base : Volume Scaling : Auto Axis : LogX - LinearY 

Median ,: 3.306pm SP.Area : 28564crnz/cma S.D. : 3.630pm 
Mode : 1.075pm Mean : 4.428pm 
C.V. : 81.98% 

Span : (D 10.0-D 90.0) / 050 = 2x70 

Dia. on %< 5.0%) : 0.789pm 5% on Dia.( 0.loOpm) : 0.0% 
Dia. on %( 25.0%) : 1.323pm % on Dia.< 1.000pm) : 13.57~ 
Dia. on yo< 50.0%) : 3.306pm Yo on Dia.( 10.000pm) : 90.9% 
Dia. on Vo< 75.0%) : 6.691pm To on Dia.< lOO.00Opm) : 100.0% 
Dia. on %< 95.0%) : 11.529pm To on D1a.C 1000.000pm) : 1OO.Oq7, 

0.02 0.1 1.0 10.0 100 1020 
Particle size I ptn 

Size(pm> Freq<%)Und(%) 

1019.5 0.00 100.00 26.11 0.00 100.00 
890. 1 0.00 100.00 22.80 0.00 100.00 
777.1 0.00 100.00 19.90 0.30 100.00 
678.5 0.00 100.00 
592.4 , 0.00 100.00 
517.2 0.00 100.00 

17.38 0.65 
15.17 1.42 
13.25 2.53 

~ ~. -. ~ ~ ~ ~~ ~ ~~ 

451.6 0.00 100.00 11.56 3.81 
394.2 0.00 100.00 10.10 4.87 
344.2 0.00 100.00 8.816 5.53 
300.5 0.00 100.00 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

0.00 100.00 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

7.697 5.69 
6.720 5.66 
5.867 5.19 
5.122 4.77 
4.472 4.49 
3.905 4.20 
3.409 3.85 
2.976 3.54 
2.599 3.35 
2.269 3.19 
1.981 3.40 
1.729 4.07 
1.510 4.57 
1.318 5.38 

1.005 5.45 
1.151 5.80 

F - 351 

99.70 
99.04 
97.62 
9'5.09 
91.28 
86.41 
80.87 
75.18 
69.52 
64.33 
59.55 
55.07 
50.87 
47.01 
43.47 
40.12 
36.93 
33.52 
29.46 
24.88 
19.50 
13.70 

0.669 1.10 
0.584 0.42 
0.510 0.16 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 
0.172 0.00 

~ 

0. I50  0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

1.67 

0.16 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.58 

.. . . ......... . 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/27/01 
File Name: C107944.DAT Sample Name: C107 comp ID No: 01/09/26-011 
Dist. Form: STANDARD R.R. Index: 116-000 

Circulation: 6 Agitation: 3 U.Sonic ** (min) 
Lot NO: a6?5/4,73 
Dist. Mode: VOLUME Laser: 88.611 % Lamp: 86.712 % 135c ' 

) o l d o 1  Test No: Dup 

No. S I Z E ( m )  FREO.% U.SIZE% No. SIZE(um) FREO.% U.SIZE% 
( 1) 0.487 0.10 0.10 ( 15) 3.897 
( 2) 0.617 
( 3) 0.694 
( 4) 0.790 
( 5) 0.918 
( 6 )  1.038 
( 7) 1.058 
( 8 )  1.166 
( 9 )  1.323 
( 10) 1.539 
( 11) 1.838 
( 12) 2.258 
( 13) 2.761 
( 14) 3.312 

0.90 1.00 
1.30 2.30 
2.70 5.00 
5.00 10.00 
5.00 15.00-' 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

( 16) 4.533 

( 18) 5.939 

( 20) 7.547 

( 17) 5.219 

( 19) 6.693 

( 21) 8.369 
( 22) 8.531 
( 23) 9.761 
( 24) 11.531 
( 25) 13.353 
( 26) 15.114 
( 27) 19.072 

-, 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4 . 2 0  84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 .99.90 

Median : 3.306 (pmm) Mean: 4.428 (pm) Mode: 1.075 (pm) 
s td .  Dev.: 3.630 (pm) Span: 1.463 
Coef. Var: 81.98% Spec. Area: 28565 (cm2/cm3) 

F - 352 
... ... . . . . . .. .. . . . . , .. . ... . . . 
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Condition 
TY0o(He-Ne> : 88.9% Dist.Form: Std. Samolincr times : 100 

(LAMP): 87.2% R.R.lndex: 1.16-0.OOi ( ) 

Agitation : 1 Circultn : 6  u.sonic : em< 120) 
Format O F F  

Dist.base : Volume Scaling : Auto Axis ; LogX . LinearY 
Data 

Median : 3.256pm SP.Area : 25492cm*/om* S.D. : 2.152pm 
Mode . . 4.182pm Mean : 3.599pm 
C.V. : 59.79% 

Span : (D 10.0-D 90.0) / D50 = 1:688 

Dia. on %< 5.0%) : 0.9211.1m % on Dia.< 0.100pm) : 0.0% 
Dia. on %< 25.0%) : 1.775pm yo on Dia.( 3.000prn)  : 6.9% 
Dia. on %< 50.0%) : 3.256pm % on Dia.< 10.000pm) : 99.3% 
Dia. on %< 75.0%) : 4.962vm % on Dia.< 100.000~m) : 100.0% 
Dia. on %< 95.0%) : 7.625pm yo on ma.( 1000.000pm) : 100.0% 

Particle size / wn 

Sire<pm) 

1019.5 

777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

890. 1 

88.58 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

26.1 1 0.00 100.00 
22.80 0.00 100.00 
19.90 0.00 100.00 
17.38 0.00 100.00 
15.17 0.00 100.00 
13.25 0.13 100.00 
11.56 0.49 99.87 
10.10 1.32 99.38 
8.816 2.74 98.05 
7.697 4.52 95.31 
6.720 6.38 90.79 
5.867 7.51 84.41 
5.122 8.11 76.90 
4.472 8.31 68.80 
3.905 8.01 60.49 
3.409 7.32 52.48 
2.976 6.36 45.16 
2.599 5.50 38.80 

0.669 0.46 
0.584 0.17 
0.510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 ~~ 

0.172 0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 ~~ ~ ~~ ~~ 

2.269 4.73 33.29 0.058 0.00 
I .sa1 4.42 28.56 0.051 0.00 
1.729 4.54 24.15 0.044 0.00 
1.510 4.34 19.61 0.039 0.00 
1.318 4.32 15.27 0.034 0.00 
1.151 3.94 10.96 
1.005 3.17 7.02 

F - 353 
0.029 0.00 
0.026 0.00 

0.63 
0.17 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/27/01 
File Name: C107945.DAT Sample Name: C107 comp ID No: 01/09/26-012 
Dist. Form: STANDARD R.R. Index: 116-000 
Dfst. Mode: VOLUME Laser: 88.882 % Lamp: 87.172 \. 
Circulation: 6 witation: 1 U.Sonic &v (min) 
Lot NO: - 1673 LJS$ lo to/ Test No: Bt?p 

No. SIZEIum) FREO.% U.SIZE% No. SIZEIWI PREP.% U.SIZE% 
( 1) 0.554 
( 2 )  0 . 7 0 1  
( 3 )  0 .795  
( 4 )  0 .923  
( 5) 1.115 
( 6) 1 .308  
( 7 )  1 . 3 4 1  
( 8) 1 . 5 2 9  
( 9 )  1 . 7 7 8  
( 10) 2 . 0 6 8  
( 11) 2 . 3 7 1  
( 12) 2.670 
( 13) 2.967 
( 14) 3 .262  

0 .10  0 .10  
0.90 1 . 0 0  
1 . 3 0  2 .30  
2 .70  5.00 
5.00 1 0 . 0 0  
5 . 0 0  1 5 . 0 0 -  ' 
0.80 15.80 
4.20 20.00 
5 .00  25.00 
5.00 30.00 
5 . 0 0  3 5 . 0 0  
5 . 0 0  40 .00  
5 .00  45.00 
5.00 50.00 

( 15) 3 .565  
( 16) 3.874 
( 17) 4.213 
( 18) 4.569 
( 1 9 )  4,970 
( 20) 5.429 
( 21)  5 .846  
( 2 2 )  5.946 
( 23)  6.614 
( 24)  7.629 
( 2 5 )  8 .672  
( 26)  9.732 
( 27)  11.974 

5 . 0 0  55.00 
5 .00  60.00 
5 .00  65.00 
5 . 0 0  70.00 
5 .00  75.00 
5.00 80.00 
4 . 2 0  84.20 
0.80 85.00 
5 .00  90 .00  
5 . 0 0  95.00 
2 . 7 0  97 .70  
1 . 3 0  99 .00  
0 .90  .99.90 

Median : 3.256 (pm) Mean: 3.599 (pm) Mode: 4.179 ( p m )  
Std. D e v . :  2 .152  (pm)  Span: 0.818 
Coef. Var: 59.79% Spec.  Area: 25493 (Cm2/~1n3) 

F - 354 
. 
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APPENDIX F-10 

TANK SY-102 COMPOSITE PSD MEASUREMENT RESULTS 

Consisting of 18 pages including this cover page 

F - 355 
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TABLE F-10. Sample identification and PSD run conditions. SY-102 composite subsamples 
SOIT001648 and SOlT001649. 

Conditions Key: P = F'ump Speed Setting; P3 = 7.1 mL/s; P6 = 14.4 mL/s 
S =Stirrer Speed Setting (1-7); S1 = Stirrer Speed 1; S3 = Stirrer Speed 3 
US = UItrasonic ON Time (min); DT = Delay Time (min) between end of 

Run Time = Elapsed time (min) at beginning of measurement. 
ultrasonic treatment and PSD measurement. 

I 
Sample 

p l T 0 0 1 6 4 8  - . . . 

.. . - 
Cumulative Time (min) 

File Name Time At Conditions 
P3 ! P6 S1 ! S3 US DT 

3 
0 3 . 0  3 4 4 3 

O! 0 6.8 3 '  7 4 (6) 
__ 

__ 
19.0 . . __ . . .. .- 

.. 

F - 356 
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for WindowscTM) Ver.l.2Oj Sep/26/’0106:29 
HORIBA LA-910 ,  
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA Material 
ID# 
Filename : SY102876 Source 
Sample : SO 1 TOO 1648 Lot Nurnbe : Aliquot 1 

: sy-102 
: SOlT001028 

: 010829-876 13:51 

Condition 
Dist.Form: Std. Samwiinn times : 100 

1 Tvo,(He-Ne> : 88.4q~ 

Agitation : 1 Circultn : 6  U.sonic : OFF( 120) 

<LAMP): 83.170 R.R.Index: 1.16-0.OOi ( 

Format Dist.base : Volume Scaling : Auto Axis : LogX . LinearY 

Median : 4.194pm SP.Area : 22152cmz/cma S.D. : 3.978prn 
Mode : 4.178pm Mean : 5.275pm 
C.V. : 75.41% 

Span : (D 10.0-D 90.0) / D50 =- 3.136 

Dia. on yo< 5.0%) : 1.017pm Yo on Dia.( 0.100l.Im) : 0.0% 
Dia. on yo( 25.070’0) : 2.528pm 70 on DiaX 1.000pm) : 4.9% 
Dia. on %( 50.0%) : 4.194pm 76 on Dia.( l O . 0 0 0 V m )  : 88.8% 
Dia. on yo< 75.0%) : 6.895pm % on Dia.< 100.000pm) : 1 0 0 . O ~ o  
Dia. on vo< 95.070> : 13.173pm Yo on Dia.< 1000.000pm) : 100.0% 

Data 

0.02 0.1 1 .O 10.0 100 1020 
Particle size I pm 

Si ze(p m > 
1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 ~ ~~ 

229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

88.58 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

26.11 0.28 99.87 0.669 
22.80 0.49 99.59 0.584 
19.90 0.85 99.10 0.510 
17.38 1.27 98.25 0.445 
15.17 1.88 96.98 0.389 

0.42 2.67 
0.34 2.24 
0.29 1.90 
0.26 1.61 
0.26 1.35 

13.25 2.60 95.11 0.339 0.26 1.10 

10.10 4.27 89.09 0.259 0.23 0.60 
8.816 5.10 84.83 0.226 0.21 0.37 

11.56 3.41 92.51 , 0.296 0.24 0.84 

7.697 5.83 79.72 0.197 
6.720 6.50 73.89 0.172 

0.16 0.16 
0.00 0.00 

5.867 6.87 67.40 0.150 0.00 0.00 
5.122 7.10 60.52 0.131 0.00 0.00 
4.472 7.22 53.42 0.115 0.00 0.00 
3.905 7.12 46.20 0.100 0.00 0.00 
3.409 6.85 39.08 0.087 0.00 0.00 
2.976 6.17 32.23 0.076 
2.599 5.26 26.06 0.067 

0.00 0.00 
0.00 0.00 

2.269 4.38 20.80 0.058 0.00 0.00 
1.981 3.55 16.42 0.051 0.00 0.00 
1.729 2.86 12.87 0.044 0.00 0.00 

0.00 0.00 1.510 2.17 10.00 0.039 
1.318 1.68 7.83 0,034 0.00 0.00 
1.151 1.26 6.15 0.029 
1.005 0.95 4.88 0.026 

F - 357 
0.00 0.00 
0.00 0.00 0.00 100.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/26/01 
File Name: SY102876.DAT Sample Name: SOlT001648 ID NO: 01/08/29-876 
Dist. Fozm: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 88.437 % Lamp: 83.065 % 
Circulation: 6 Agitation: 1 U.Sonic OFF (mid 
Material: SY-102 Solids Source: SOlT00102B 
Lot No: Aliquot 1 Test No: 

NO. SIZE(IUII) FREO.% U.SIZE% No. sIZE(rrm) FREQ.% U.SIZE% 
( 1) 0.187 
( 2) 0.323 
( 3) 0.595 
( 4) 1.018 
( 5) 1.510 
( 6) 1.880 
( 7) 1.937 
( 8 )  2.216 
( 9) 2.532 
( 10) 2.840 
( 11) 3.151 

( 13) 3.821 
( 14) 4.203 

( 12) 3.473 

0.10 0.10 
0.90 1.00 
1.30 2.30 
2.70 5.00 
5.00 10.00- 
5.00 15.00 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

( 15) 4.617 
( 16) 5.074 
( 17) 5.607 
( 18) 6.209 . 6.905 ( 19) 
( 20) 7.757 
( 21) 8.678 
( 22) 8 368 
( 23) 10.486 
( 24) 13.178 
( 25) 16.422 
( 26) 19.617 
( 27) 26.947 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 ' .  75.00 
5 . 0 0  80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00. 
2.70 97.70 
1.30 .99.00 
0.90 99.90 

Median : 4.194 (pm) Mean: 5.275 (pm) Mode: 4.179 (pmm) 
Std. D e v . :  3.978 (pm) Span: 1.497 
C o e f .  Var: 75.41% Spec. Area:  22152 (cm2/cm3) 

F - 350 



HNF-8862, Rev. 0 

Condition 
Dlst.Form: Std. Ssmmlincz times : 100 > T V ~ ( H ~ - N ~ >  : 88.4~- 

(LAMP): 83.1% R.R.Index: 1.16.O.OOi < 
Agitation : 4 Circultn ! 6  U.sonic : OFF< 120) 

Format 

Data 

Dist.base : Volume Scaling : Auto Axis : LOEX. LinearY 

Median : 4.174pm SP.Area : Z2670cm‘/cma S.D. : 4.232pm 
Mode : 4.176pm Mean : 5.377pm 
C.V. : 7 8 . 7 0 ~ ~  

Span : (D 10 .0 .~  90.0) / D50 =- 2.281 

Die. on %< 5.0%) : 0.954pm Yo on Dia.< 0.100prn) : 0.0% 
Dia. on yo( 25.0%) : 2.449pm 70 on Dla.< 1.000pm) : 5.4Y0 
Dia. on yo< 50.0%) : 4.174pm % on Dia.C 10.000IJm) : 87.6% 
D i m .  on yo< 75.0’%) : 7.057vrn yo on Dia.< lOO.OOOpm> : 100.0% 
Dia. on yo< 95.0%) : 13.955prn yo on 0ia.C 1000.000pm) : 100.0% 

0.02 0.1 1.0 10.0 100 1020 
Particle size / M r n  

1019.5 0.00 100.00 26.11 0.39 99.81 0.669 0.49 2.87 
890.1 0.00 100.00 22.80 0.64 99.42 0.584 0.39 2.39 
777.1 0.00 100.00 19.90 1.03 98.78 0.510 0.33 2.00 
678.5 0.00 100.00 17.38 1.47 97.75 0.445 0.28 1.67 
592.4 0.00 100.00 15.17 2.0s 96.28 0.389 0.27 1.39 
517.2 0.00 100.00 13.25 2.77 94.20 0.339 0.27 1.12 

394.2 0.00 100.00 10.10 4.29 87.91 0.259 0.23 0.60 
344.2 0.00 ioo.oo 8.816 5.02 83.63 0.226 0.21 0.37 
300.5 0.00 100.00 7.697 5.64 78.61 0.197 0.16 0.16 
262.4 0.00 100.00 6.720 6.22 72.97 0.172 0.00 0.00 
229.1 0.00 100.00 5.867 6.53 66.75 0.150 0.00 0.00 

451.6 0.00 100.00 11.56 3.52 91.44 0.296 0.24 0.84 

~~~~ ~~~ . .- ~ ~ ~~~~ ~.~ .. ~~ 

200.0 0.00 100.00 5.122 6.73 60.22 0.131 0.00 0.00 
174.6 0.00 100.00 4.472 6.86 53.48 0.115 0.00 0.00 
152.5 0.00 100.00 3.905 6.79 46.63 0.100 0.00 0.00 
133.1 . 0.00.100.00 3.409 6.5s 39.84 0.087 0.00 0.00 
116.2 0.00 100.00 2.976 6.00 33.26 0.076 0.00 0.00 
101.5 0.00 100.00 2.599 5.19 27.26 0.067 0.00 0.00 
88.523 0.00 100.00 2.269 4.40 22.07 0.058 0.00 0.00 
77.34 0.00 100.00 1.981 3.65 17.66 0.051 0.00 0.00 ~~~~ ~ ~ ~ ~~ 

67.52 0.00 100.00 1.729 3.00 14.02 0.04i 0.00 0.00 
58.95 0.00 100.00 1.510 2.34 11.01 0.039 0.00 0.00 
51.47 0.00 100.00 1.318 1.84 8.68 0.034 0.00 0.00 
44.94 0.00 100.00 1.151 1.42 6.83 0.029 0.00 0.00 
39.23 0.00 100.00 1.005 5.42 0.026 0.00 0.00 

F - 3 h 0 8  



HNF-8862. Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/26/01 
File Name: SY102877.DAT Sample Name: SOlT001648 ID No: 01/08/29-877 
Dist. Form: STRNDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laaer: 88.449 % Lamp: 83.053 a 
Circulation: 6 Agitation: 4 U.Sonic OFF bin) 
Material: SY-102 Solids Source: SOlT001028 
Lot No: Aliquot 1 Test No : 

NO. SlZEfum) FREQ.% U.SS ZE% No. SIZE(!m)  FREO.% U.SIZE% 
( 1) 0.188 
( 2 )  0 .321  
( 3 )  0 .567  
( 4)  0 .956  
( 5) 1 . 4 2 7  
( 6 )  1 . 7 9 7  
( 7)  1 .852  
( 8 )  2.134 
( 9 )  2 .455  
( 1 0 )  2 . 7 7 1  
( 11) 3 . 0 9 1  
( 1 2 )  3 . 4 2 1  
( 1 3 )  3 . 7 8 6  
( 1 4 )  4 .184  

0 .10  0 . 1 0  
0 . 9 0  
1 . 3 0  
2 .70  
5 . 0 0  
5 . 0 0  
0 .80  
4 .20  
5.00 
5 . 0 0  
5 . 0 0  
5 .00  
5 .00  
5 . 0 0  

1 . 0 0  
2.30 
5.00 

1 0 . 0 0  
15 .00  
15.80 
20.00 
25.00 
30 .00  
35 .00  
40.00 
45.00 
50 .00  

Median : 4 .174  (pm) Mean: 5.377 (pm) 
Std. Dev.: 4.232 (pml Span: 1 .653  

4 . 6 1 9  
5 . 1 0 1  
5 .667  
6.313 
7 .072  
8 .007  
8 .987  
9.226 

1 0 , 9 6 7  
13 .985  
17 .296  
20.885 
27.912 

5 . 0 0  55.00 
5 .00  60 .00  
5.00 65 .00  
5 .00  70 .00  
5 . 0 0  . 75.00  
5.00 80.00 
4.20 84 .20  
0 .80  8 5 . 0 0  
5 . 0 0  90.00 
5.00 95.00 
2.70 97.70 
1 .30  .99.00 
0.90  99 .90  

Mode: 4.179 (pm) 

Coef. Var: 78.70% spec. Area: 22671 (cm~/cm3) 

F - 360 



HNF-8862, Rev. 0 

for Windows<TM) Ver.l.20j Sep/26/'0106:29 HORIBA LA-910 ,  . 
Laser scatterinn Dartlcle size distribution analyzer _ .  

PARTiCLE SIZE MEASUREMENT DATA 
ID# : 010829-878 14:OO Material : SY-102 Solids 

Sample : S01T001648 Lot Numbe : Aliquot 1 
Filename : SY102878 Source : soirooi028 

Condition 
T$&(He-Ne>: 89.1% DiSt.Form: Std. SamDlinP times : 100 

Agitation : 3 Circultn : 6  U.sonic : ON< 120) 

<LAMP): 82.5% R.R.lndex: 1.16-0.001 < > 

Format 

Data 

Dist.base : Volume Scaling : Auto Axis : LogX . LinearY 

Median : 3.153prn SP.Area : 37120cm'/cm' S.D. : 3.608pm 
Mode : 4.179pm Mean : 4.199pm 
C.V. : 85.93% 

Span : <D 10.0-D 90.0) / D50 =-'2.722 

Dia. on %< 5.0%) : 0.449pm 5% on Dia.< 0.100pm) : 0.0% 
Dia. on %< 25.0%) : 1.424prn 5% on Dia.( 1.000prn) : 16.8% 
Dia. on Yo< 50.0%) : 3.153p-n % on Dia.( 10.000pm) : 92.0% 
Dia. on %< 75.0%) : 5.963pm % on Dia.< 100.000prn) : 100.0% 
Dia. on %< 95.0%) : 11.470pm % on Dia.< 1000.000crm) : 100.0% 

Size<crm) 

1019.5 

777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

-. . . ... 

890. 1 

88.58 

Freq<%>U ndC%> Sire<pm> 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

26.11 
22.80 

Particle size / vm 

Freq(%>Und<%) 

0.00 100.00 
0.19 100.00 ~~~ ~~ 

19.90 0.45 99.81 
17.38 0.77 99.37 
15.17 1.35 98.60 
13.25 2.07 97.25 
11.56 
10.10 

7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

8.816 

F -  

2.88 95.17 
3.65 92.30 
4.31 88.65 
4.79 84.34 
5.17 79.55 
5.30 74.38 
5.35 69.08 
5.39 63.73 

5.21 53.00 
4.93 47.78 

4.20 38.27 
3.90 34.07 
3.71 30.17 

5.34 58.34 

4.58 42.85 

3.39 26.46 
3.21 23.07 
2.97 19.86 
2.73 16.89 

361 

Slre<prn> 

0.669 
0.584 
0.510 
0.445 

0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131. 
0.115 
0.100 

0.076 
0.067 

0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.389 

0.087 

0.058 

1.53 7.72 
1.29 6.20 
1.07 4.91 
0.94 3.84 
0.82 2.90 
0.64 2.08 
0.52 1.44 
0.40 0.92 
0.27 0.52 
0.14 0.25 
0.10 0.10 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

. .. . 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE CU8tom - C 09/26/01 
File Name.: SY102878.DAT Sample Name: SOlT001648 ID No: 01/08/29-878 
Diet. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 89.144 % Lamp: 82.523 % 
Circulation: 6 Agitation: 3 u.Sonic **  (min) 
Material: SY-102 Solids Source: SOlT001028 
Lot No: Aliquot 1 Test No: 

0 .  SIZE U.SIZE% 
( 1) 0.149 
( 2) 0.231 
( 3) 0.308 
( 4) 0.450 
( 5) 0.689 
( 6 )  0.916 
( 7) 0.954 
( 8 )  1.158 
( 9 )  1.427 
( 10) 1.719 
( 11) 2.044 
( 12) 2.393 
( 13) 2.763 
( 14) 3.160 

0.10 
0.30 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00- I 

15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

( 15) 3.595 
( 16) 4.080 
( 17) 4.627 
( 18) 5.252 
( 19) 5.970 
( 20) 6.812 
( 21) 7.668 
( 22) 7 .e68 
( 23) 9.291 
( 24) 11.476 
( 25) 13.890 
( 26) 16.329 
( 27) 21.249 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 . 75.00 
5.00 80.00 
4 . 2 0  8 4 . 2 0  
0.80 85.00 
5.00 30.00 
5.00 95.00 
2.70 37.70 
1.30 .99.00 
0.90 99.90 

Median : 3.153 (pm) Mean: 4.199 (pm) Mode: 4.179 (pm) 

Coef. V a r :  85.93% Spec. Area: 37120 (cm2/cm3) 
Std. Dev.: 3.608 (pm) Span: 1.746 

F - 362 



”F-8862, Rev. 0 

for Windows<TM) Ver.l.20j Sep/26/’0106:29 HORIBA LA-910.  . 
Laser scattering particle size distnbutton analyzer 

Material : SY-102 Solids 
Source 
Lot Nurnbe : Aliquot 1 

PARTICLE SIZE MEASUREMENT DATA 
ID# 
Filename : SY102879 
Sample 

: SOlT001028 
: oioa29.a79 14:04 

: SO 1 TOO1 648 

SamDlinR times : 100 Condition 
Dist.Forrn: Std. > T%(He-Ne> : 

<LAMP>: 82.55% R.R.IndBx: 1.16.0.00i < 
Agitation : 1 Circultn : 6  U.sonic : OFF< 120) 

Format 
Dist.base : Volume Scaling : Auto Axis : LogX - LinearY 

Data 
Median : 3.196~- SP.Arsa : 33244Crn’/crn’ S.D. : 3.370~1~1 
Mode : 3.645~1~1 Mean : 4.1381rrn 

Span : (D 10.0-D 90.0) / D50 =- 2.482 

Dia. on To< 5.0v0> : 0.532vrn ?To on Dia.< 0.100vm) : 0.0% 
Dia. on %< 25.0%) : 1.648prn 70 on Dia.< 1.000prn) : 13.070 
Dia. on yo< 50.070) : 3.196vrn To on Dia.< 1D.OOOvm) : 93.2% 
Dia. on %< 75.070> : 5.694pm 70 on Dia.< 100.000Prn> : 100.0% 
Dia. on yo( 95.0%) : 10.960~rn 9%. on Dia.( 1000.000vm) : 100.0% 

C.V. : a i . 4 4 ~ ~  

0.02 0.1 L O  10.0 100 1020 
Particle size / pm 

Size<um> 

1019.5 

777.1 
678.5 
592.4 

890. 1 

517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 

51.47 
44.94 
39.23 

88.58 

58.95 

Freq<%>Und<%) 

0.00 100.00 
r .  

SizeOJrn> Freq<%)Und<%) 

26.11 0.00 100.00 
... 

~ 

22.80 0.1s 100.00 
19.90 0.35 99.85 
17.38 0.62 99.50 
15.17 1.12 98.88 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 5.122 5.77 70.68 
0.00 100.00 4.472 5.98 64.91 
0.00 100.00 3.905 6.07 58.94 
0.00 100.00 3.409 6.05 52.87 

0.00 100.00 2.599 5.34 41.04 

0.00 100.00 1.981 4.40 30.83 
0.00 100.00 1.729 4.02 26.43 
0.00 100.00 1.510 3.51 22.41 
0.00 100.00 1.318 3.12 18-90 
0.00 100.00 
0.00 100.00 

0.00 100.00 2.976 5.78 46.82 

0.00 100.00 2.269 4.86 35.69 

13.25 1.76 97.76 
11.56 2.52 96.00 
10.10 3.31 93.47 
8.816 4.05 90.16 
7.697 4.67 86.11 
6.720 5.22 81.44 
5.867 5.54 76.22 

~~ -~ 
1.151 2.71 15.78 
1.005 2.34 13.07 

F - 363 

Size<pm> - 
0.669 
0.584 
0.510 
0.445 
0.389 
0.399 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
o. i i5  
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

Freq<%)Und<%> 

1.35 7.10 
1.10 5.75 
0.92 4.65 
0.77 3.73 
0.69 2.96 
0.62 2.27 
0.50 1.65 
0.43 1.14 
0.34 0.72 _ _  .~ 
0.24 0.37 
0.13 0.13 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 



HNF-8862, Rev. 0 

EORIBh LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/26/01 
Pile Name: SY102879.DAT Sample Name: SOlT001648 ID No: 01/08/29-879 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 88.947 % Lamp: 82.485 4 
Circulation: 6 Agitation: 1 U.Sonic OFF (mid 
Material: SY-102 Solids Source: SOlT001028 
Lot No: Aliquot 1 Test No: 

No. SIZE(rcm) FREO.% U.SIZE% NO. SIZBtum) FREQ.% U.SIZE% 
( 1) 0.167 
( 2 )  0.248 
( 3) 0.342 
( 4) 0.533 
( 5) 0.836 
( 6 )  1.109 
( 7) 1.152 
( 8 )  1.378 
( 91 1.651 
( 10) 1.933 
( 11) 2.228 
( 12) 2.534 
( 13) 2.858 
( 14) 3.204 

0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

0.10 0.10 ( 15) 
0.90 1.00 ( 16) 
1.30 2.30 ( 17) 
2.70 5.00 ( 18) 
5.00 10.00. , ( 19) 
5.00 15.00 ( 2 0 )  

21) 
22 1 
23) 
24 ) 
25) 
26) 
27) 

Median : 3.196 (pm) Mean: 4.138 (pm) 
Std. Dev.: 3.370 Ipm) Span: 1.647 

3.583 
4.005 
4.482 
5.045 
5.703 
6.485 
7.297 
7.464 
8.770 
10.984 
13.186 
15.601 
20.817 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 .99.00 
0.90 99.90 

Mode: 3.648 (pm) 
- 

Coef. Var: 81 .44% Spec. Area: 33244 (cm2/crn3) 
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"F-8862, Rev. 0 

for WindowsCTM) Ver.l.20) Sep/26/'0106:30 HORIBA LA-910 
Laser scatterin= particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010829-880 14:35 Material : SY-102 Solids 
Filename : SY102880 Source : SOlT001028 
Sample : SO 1 TOO 1649 Lot Numbe : Aliquot 1 

Condition 
T%<He-Ne>: 81.7% Dist.Form: Std. SarnDlinn times : 100 

Agitation : 1 Cirsultn : 6  U.sonic : OFF< 120) 
CLAMP): 73.5% R.R.lndex: 1.16-0.001 ( > 

Format 
Dist.base : Volume Scaling : Auto Axis : LoaX - LinearY 

Median : 4.994um SP.Area : 19645cmi/crna S.D. : 80.599um 
Data 

Mode : 4.177;m Mean : 35.188pm 
C.V. : 229.05% 

Span : (D 10.O.D 90.0) / 050 =- 31.331 

Dia. on Yo( 5.0%) : 1.021pm v0 on Dia.( 0.100wn) : 0.0% 
Dia. on %( 25.0%) : 2.757pm yo on Dia.< 1.000pm) : 4.8% 
Dia. on %< 50.0%) : 4.994pm To on Dia.< 10.000pm) : 74.0% 
Dia. on yo( 75.0%) : 10.471pm % on Dia.< 100.000pm) : 87.6% 
Dia. on %C 95.0%) : 247.580pm Yo on Dia.( 1000.000pm) : 100.0% 

. 

Particle size I urn 

Size(vm> Freq<%>Und(%) Size<ym) Freq<%o>Und<%) Size(pm) Freq<%)Und(%) 
_. . - ~... ~ . . -  

1019.5 0.00 100.00 26.11 0.48 84.73 0.669 0.43 2.72 
0.74 84.25 0.584 0.35 2.29 890.1 0.00 100.00 22.80 

777.1 0.00 100.00 19.90 0.98 83.51 0.510 0.30 1.94 
17.38 1.38 82.53 0.445 0.27 1.63 678.5 0.00 1oo:oo 

592.4 0.00 100.00 15.17 1.79 81.15 0.389 0.27 1.36 
517.2 0.19 100.00 13.25 2.27 79.36 0.339 0.27 1.10 
451.6 0.34 
394.2 0.61 
344.2 1.09 
300.5 1.97 
262.4 1.87 
229.1 1.66 
200.0 1.42 
174.6 1.15 
152.5 0.89 
133.1 0.68 
116.2 0.50 
101.5 0.43 
88.58 0.34 
77.34 0.24 
67.52 0.24 
58.95 0.22 
51.47 0.19 
44.94 0.23 
39.23 0.29 

99.81 
99.47 
98.87 
97.77 
95.80 
93.93 
92.26 

89.69 
88.80 . 
88.13 
87.63 
87.20 
86.87 
86.62 
86.39 
86.17 
85.98 
85.75 

90.85 

11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

F 

2.85 
3.47 
4.11 
4.70 
5.26 
5.60 
5.81 
5.93 
5.85 
5.63 
5.07 
4.34 
3.63 
2.96 
2.44 
1 .89 
1.50 
1.16 
0.90 

-365 

77.09 
74.24 
70.76 
66.65 
61.94 
56.68 
51.08 
45.27 
39.34 
33.49 
27.86 
22.79 
18.45 
14.82 
11.84 
9.40 
7.52 
6.02 
4.86 

0.296 0.24 0.83 
~ _ _  

0.259 0.23 0.59 
0.226 0.20 0.36 
0.197 0.16 0.16 
0.172 0.00 0.00 
0.150 0.00 0.00 
0.131 0.00 0.00 
0.115 0.00 0.00 
0.100 0.00 0.00 
0.087 0.00 0.00 
0.076 0.00 0.00 
0.067 0.00 0.00 
0.058 0.00 0.00 
0.051 0.00 0.00 
0.044 0.00 0.00 

~ ._ . 
0.039 0.00 0.00 
0.034 0.00 0.00 
0.029 0.00 0.00 
0.026 0.00 0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLB SIZE DISTRIBUTION DATA TAB= Custom - C 09/26/01 
File Name: SY10288O.DAT sample Name: SOlTD01649 ID No:  0 1 / 0 8 / 2 9 - 8 8 0  
Diet. Fonn: STANDARD R.R. Index: 116-000 
Diat. Mode: VOLUME L a s e r :  81.730 % Lamp: 73.459 t 
Circulation: 6 Agitation: 1 U.sonic OFF (mlnb 
Material: SY-102 Solids Source: SOlTOOlO28 
Lot No: Aliquot 1 Test No: 

No. SIZE(um) FREQ.% U.SIZE% No. SIZE(rrm) FREO.& O.SIZE% 
( 1) 0.188 0.10 0.10 ( 15) 5.643 5.00 55.00 
( 2) 0.324 
( 3 )  0.586 
( 4) 1.022 
( 5) 1.563 
( 6 )  1.995 
( 7) 2.058 
( 8) 2.386 
( 9) 2.763 
( 10) 3.141 
( 11) 3.537 
( 12) 3.968 
( 13) 4.446 
( 14) 5.001 

0.90 1.00 
1.30 2.30 
2.70 5.00 
5.00 . 10.00-' ' 
5.00 15.00 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5 . 0 0  35.00 
5 . 0.0 40.00 
5.00 45.00 
5.00 50.00 

( 16) 6.405 

( 18) 8.608 
( 19) 10.490 
( 20) 13.936 
( 21) 22.609 
I' 22) 28.804 
( 23) 158.326 
( 24) 248.134 
( 25) 299.133 
( 26) 355.208 
( 27) 482.224 

( 17) 7.354 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 ' 75.00 
5.00 80.00 
4.20 84.20 

5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 .99.00 
0.90 99.90 

o . e o  ' 85.00 

Median : 4.994 (pm) Mean: 35.188 (pm) Mode: 4.179 (pm) 
Std.  Dev.: 80.599 (fin) Span: 47.475 
Coef. V a r :  229.05% Spec. Area: 19645 (cm2/cm3) 
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HNF-8862, Rev. 0 

for Windows(TM) Ver.l.20j Sep/26/‘0106:30 HORIBA LA-910 . 
Laser scattering particle sire distributlon analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# 
Filename : SY102881 
Sample : SOlT001649 Lot Numbe : Aliquot 1 

Material : SY-102 Solids 
Source : soirooi02a 

: 010829-881 14:38 

Condition 
Dist.Form: Std. Samolinn times : 100 > Tve<He.NeS: 81.8% 

(LAMP): 73.5% R.R.Index: 1.16-0.OOi < 
Agitation : 3 Circultn :6 Usonic : OFF( 120) 

Format 

Data 
Dist.base 

Median 
Mode 
C.V. 

: Volume Scaling : Auto Axis : LogX - LinearY 

: 4.231pm SP.Area : 23454cmz/cm’ S.D. : u.782pm 
: 4.178pm Mean : 5.612~1~1 
: 85.20% 

Span : (D 10.O.D 90.0) / D50 =- 2.393 

Dia. on yo< 5.0%) : 0.888pm Yo on Dia.< 0.100pm) : 0.0% 
Dia. on %C 25.0%) : 2.454pm Yo on D1a.C 1.000pm) : 6.0% 
Dia. on %< 50.0%> : 4.231pm % on D4a.C 1D.000pm) : 86.3% 
Dia. on %< 75.0V0> : 7.236pm %on Dia.< 1OO.OOOpm) : 100.0% 
Dia. on ye< 95.0%) : 15.056pm v0 on Dia.( 1000.000pm) : 100.0% 

Size<pm) Freq<%>UndC%) 

1019.5 0.00 100.00 ~ _ _  - - - 
890.1 0.00 100.00 
777.1 0.00 100.00 
678.5 0.00 100.00 
592.4 0.00 100.00 
517.2 0.00 100.00 
451.6 0.00 100.00 - 
394.2 0.00 100.00 
344.2 0.00 100.00 
300.5 0.00 100.00 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.12 100.00 

Particle size / urn 

Sire<pm> FreqC%>Und<70> 

22.80 0.83 98.79 

-. .- 
26.11 0.54 99.33 

19.90 1.19 97.96 
17.38 1.64 96.77 
15.17 2.19 95.12 
13.25 2.80 92.94 

0.669 0.59 3.36 -~ ~- 
0.584 0.43 2.83 
0.510 0.37 2.39 
0.445 0.32 2.02 
0.389 0.32 1.70 
0.339 0.32 1.38 

11.56 3.49 90.14 - 
10.10 4.21 86.65 0.259 0.27 0.78 
7.697 5.54 77.52 0.197 0.18 0.28 
8.816 4.92 82.43 0.226 0.23 0.52 

6.720 6.12 71.98 
5.867 6.45 65.85 
5.122 6.65 59.41 
4.472 6.76 52.76 
3.905 6.66 46.00 
3.409 6.42 39.34 

2.599 5.00 27.11 
2.269 4.22 22.11 

2.976 5.81 32.92 

1.981 3.49 17.89 
1.729 2.89 14.40 

1.318 1.81 9.24 
1.510 2.26 11.51 

1.151 1.42 7.43 
1.005 1.11 6.01 

0.296 0.28 1.07 

0.172 0.11 0.11 
0.150 0.00 0.00 
0.131 0.00 0.00 
0.115 0.00 0.00 
0.100 0.00 0.00 
0.087 0.00 0.00 
0.076 0.00 0.00 
0.067 0.00 0.00 
0.058 0.00 0.00 
0.051 0.00 0.00 
0.044 0.00 0.00 
0.039 0.00 0.00 
0.034 0.00 0.00 
0.029 0.00 0.00 
0.026 0.00 0.00 
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HNF-8862, Rev. 0 

EORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/26/01 
File Name: SY102881.DAT Sample Name: SOlT001649 ID No: 01/08/29-881 
Dist. Form: STANDARE R.R. Index: 116-000 

Circulation: 6 Agitation: 3 U.Sonic OFF (min) 
Material: SY-102 Solide Source: SOlT001028 
Lot No: Aliquot 1 Teat No: 

Dist. Mode: VOLUME Laser: 81.783 % Lamp: 73.455 s 

( 1) 0.171 
( 2) 0.287 
( 3) 0.493 

( 5) 1.382 
( 6) 1.773 
( 7) 1.830 
( 8) 2.125 
( 9) 2.459 
( 10) 2.787 
( 11) 3.117 

( 13) 3.830 
( 14) 4.240 

( 4) 0.888 

( 12) 3.458 

No. S I Z E I m )  FREO.% U.SIZE% No. SIZE(lcra) FREQ.% U.SIZE% 
0.10 0.10 ( 151 4.691 5.00 55.00 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5 . 0.0 
5.00 
5.00 

1.00 
2.30 
5.00 
10.00- ' 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

5.191 
5.768 
6.445 
7.253 
8.262 
9.353 
9:596 
11.507 
15.063 
19.351 
24.065 
34.942 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 ' 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00, 
2.70 97.70 
1.30 .99.00 
0.90 99.90 

Median : 4.231 (pm) Mean: 5.612 (pm) Mode: 4.179 (pm) 
Std. Dev.: 4.782 (pm) Span: 1.848 
Coef. Var: 85.20% Spec. Area: 23454 (cm2/cm3) 
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HNF-8862, Rev. 0 

for Windows(TM) Ver.1 .20j Sep/26/'0106:31 H0RlB.A LA-910.  . 
Laser scattering partrcle stze drstribution analyzer 

Material : SY-102 Solids 
Source : S01T001028 

PARTICLE: ~I~~E.~E-~~~RlE4M&NT DATA 
ID# 
Filename : SY102882 
Sample : SO l T O O  1649 Lot Numbe : Aliquot 1 

Condition 
Tyo(He-Ne> : 82.7% Dist.Form: Std. SamDlinrr times : 100 

Agitation : 3 Circultn :6 Usonic : ON( 120) 

(LAMP): 72.1% R.R.lndex: 1.16.0.00i ( > 

Format 

Data 

Dist.base : Volume Scaling : Auto Axis : LogX - LinearY 

Median : 3.189pm SP.Area : 36545cm'/cm' S.D. : 4.043pm 
Mode : 3.651pm Mean : 4.437pm 
C.V. : 91.11% 

Span : <D 10.0-D 90.0) / D50 =- 2.903 

Dia. 'on %< 5.0%) : 0.454pm yo on Dia.< 0.100pm) : O.O%o 
Dia. on %( 25.0%> : 1.456pm Yo on Dia.( 1.000pm) : 16.3% 
Dia. on %( 50.0%) : 3.189pm Yo on Dia4 10.000lJm) : 90.1% 
Dia. on %( 75.0%) : 6.165pm V0 on D1a.C 100.000pm) : 100.0% 
Dia. on %< 95.0%> : 12.728pm % on Dial  1000.000pm) : 100.0% 

-.__ _.._-_-_-L.... ..... ..... 

.- w 
-2 
E? 
._ % 

5 

r 
m 

= 

..- m 
=l 
- 

0 

o,02 . .. .O ....... 
0.1 1.0 10.0 100 1020 

Particle size f pm 

Size<Mml FreqC%lUndC%) Size<pm) Frea(Yo>Und(%> Sire(vm> Freq<%>Und<%,) 
. ..... - . 

1019.5 0.00 100.00 26.11 0.24 100.00 0.669 1.75 9.26 
890.1 0.00 100.00 22.80 0.43 99.76 0.584 1.46 7.51 
777.1 0.00 100.00 19.90 0.78 99.32 0.510 1.23 6.05 
678.5 0.00 100.00 17.38 1-15 98.55 0.445 1.02 4.83 

~~ - ~~ ~ ~ ~~ - ~ ~~~~ 

592.4 0.00 100.00 15.17 1.71 97.39 0.389 0.91 3.80 

451.6 0.00 100.00 11.56 2.99 93.35 0.296 0.63 2.09 
39A.2 0.00 100.00 10.10 3.60 90.37 0.259 0.52 1.46 

517.2 0.00 100.00 13.25 2.33 95.68 0.339 0.80 2.89 

344.2 0.00 100.00 8.816 4.13 86.77 0.226 0.41 0.94 
300.5 0.00 100.00 7.fiI97 4.54 82-64 0.197 0.28 0.53 - . .- _. ~ 

262.4 0.00 100.00 6.720 4.89 78.10 0.172 0.15 0.25 
229.1 0.00 100.00 5.867 5.04 73.22 0.150 0.11 0.11 
200.0 0.00 100.00 5.122 5.14 68.17 0.131 0.00 0.00 
174.6 0.00 100.00 4.472 5.24 63.04 0.115 0.00 0.00 
152.5 0.00 100.00 3.905 5.25 57.80 0.100 0.00 0.00 
133.1 0.00 100.00 3.409 5.19 52.55 0.087 0.00 0.00 
116.2 0.00 100.00 2.976 4.94 47.36 0.076 0.00 0.00 
101.5 0.00 100.00 2.599 4.61 42.42 0.067 0.00 0.00 
88.58 0.00 100.00 2.269 4.24 37.82 0.058 0.00 0.00 
77.34 0.00 100.00 1.981 3.94 33.58 0.051 0.00 0.00 
67.52 0.00 100.00 1.729 3.73 29.64 0.044 0.00 0.00 
58.95 0.00 100.00 1.510 3.40 25.91 0.039 0.00 0.00 
51.47 0.00 100.00 1.318 3.19 22.51 0.034 0.00 0.00 
44.94 0.00 100.00 1.151 2.93 19.32 0.029 0.00 0.00 
39.23 0.00 100.00 1.005 2.67 16.39 0.026 0.00 0.00 
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HNF-8862, Rev. 0 

HORIBA &A-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/26/01 
File Name: SY102882.DAT Sample Name: SOIT001649 ID NO: Ol/OS/29-8SZ 
Dist. Form: STANDARD R.R. Index: 116-000 
Diat. Made: VOLUME Laser: 82.671 I Lamp: 72.132 t 
Circulation: 6 Agitation: 3 u.Sonic **  (minl 
Material: SY-102 Solids Source: SOlT001028 
Lot No: Aliquot 1 Test No: 

No. SIZE(um) PREP,% U.SIZE% No. SIZE(um) PREO.% U.SIZE% 
( 1) 0.149 .0.10 0.10 ( 15) 3.640 5.00 55.00 
( 2) 0.230 
( 3) 0.307 
( 4) 0.454 
( 5) 0.704 
( 6 )  0.933 
( 7) 0.977 
( 8) 1.187 
( 9) 1.459 
( 10) 1.752 
( 11) 2.077 
( 12) 2.425 
( 13) 2.796 
( 14) 3.196 

0.30 1.00 
1.30 2.30 
2.70 5.00, 

5.00 15.00 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

5.00 10.00 - 

4.143 
4.721 
5.392 
6.178 
7.128 
8.119 
8.336 
9.966 

12.752 
15.758 
18.850 
24.741 

5.00 
5.00 
5.00 
5.00 
5.00 
4.20 
0.80 
5.00 
5.00 
2.70 
1.30 
0.90 

60.00 
65.00 
70.00 
75.00 
80.00 
84.20 
85.00 
90.00 
95.00 
.97.70 
99.00 
99.90 

Median : 3.189 (lm) Mean: 4.437 (w) Mode: 3.648 (gm) 
Std. Dev.: 4.043 (pm) Span: 2.058 
Coef. V a r :  91.11% Spec. Area: 36545 (cmZ/cm3) 
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HNF-8862, Rev. 0 

for Windows(TM> Ver.l.2Oj Sep/26/'0106:31 HORIBA LA-910,  , 
Laser scattering particle sIze distribution analyzer 

PARTICLE SIZE-MEASUREMENT DATA Mate;rial 
I D 4  
Filename : SY102883 Source 
Sample : S O  1 TOO 1649 Lot Numbe : Aliquot 1 

: sy-102 solids 
: SOlT001028 

: oios2s.883 14.47 

Condition 
Dist.Form: Std. SarnDlina times : 100 > T'%(He-Nes : 82.3% 

<LAMP>: 72.1% R.R.lndex: 1.16-0.OOi < 
Agitation : 1 Circultn :6 U.sanlc : OFF< 120) 

Format 

Data 

Dist.base : Volume Scaling : Auto Axis : LogX . LinearY 

Median : 3.215pm SP.Area : 33599crn*/cm" S.D. : 3.717pm 
Mode : 3.193pm Mean : 4.309pm 
C.V. : 86.26y0 

Span : (D 10.0-D 90.0) / DSO =- 21634 

Dia. on vo< 5.0%) : 0.519pm % on Dia.< 0.100prn> : 0.0% 
Dia. on %< 25.0%) : 1.657prn % on Dia.( ~.ooopm> : 13.0% 
Dia. on Vo( 50.0V0) : 3.215pm 7- on Dia.< 10.000prn) : 91.870 
Dia. on %< 75.0%) : 5.829pm on Dia.< 100.000pm) : 100.0% 
Dia. on %( 95.0v0> : 11.842pm yo on Dia.( 1000.000prn> : 100.0% 

Size<clrn> 

1019.5 
890.1 
777.1 

592.4 
517.2 
451.6 

..__ .... 

678.5 

~ 

394.2 
344.2 
300.5 
262.4 
229.1 

Freq<5%?Und<Vo> 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

0.00 100.00 
0.00 100.00 

0.00 100.00 

0.00 l O O l O 0  
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

Particle size f pin 

Size<pm> Freq<%>Und<%> 

26.11 0.16 100.00 

19.90 0.58 99.53 
22.80 0.31 99.84 

17.38 0.91 98.94 
15.17 1.40 98.04 
13.25 1.99 96.64 
11.66 2.65 94.65 

Sire<pm> 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 

FreqC%)Und<%> 

1.08 5.93 

0.70 3.18 

0.52 1.84 

I _._____- 
1.31 7.24 

0.91 4.85 
0.77 3.94 

0.64 2.48 

O.U5 1.31 1 0  1 0  3 31 92.01 0.259 .~ .~ 
8.816 3.95 88.69 0.226 0.36 0.86 
7.697 4.49 84.74 0.197 0.26 0.50 
6.720 5.00 80.25 0.172 0.14 0.24 
5.867 5.32 75.25 0.150 0.10 0.10 

200.0 0.00 100.00 5.122 5.58 69.94 0.131 0.00 0.00 
174.6 0.00 100.00 4.472 5.82 64.36 0.115 0.00 0.00 
152.5 0.00 100.00 3.905 5.96 58.54 0.100 0.00 0.00 
133.1 0.00 100.00 3.409 5.99 52.59 0.087 0.00 0.00 
116.2 0.00 100.00 2.976 5.75 46.60 0.076 0.00 0.00 
101.5 0.00 100.00 2.599 5.33 40.85 0.067 0.00 0.00 
88.58 0.00 100.00 2.269 4.86 35.51 0.058 0.00 0.00 
77.34 0.00 100.00 1.981 4.39 30.66 0.051 0.00 0.00 
67.52 0.00 100.00 1.729 4.00 26.26 0.044 0.00 0.00 
523.95 0.00 100.00 1.510 3.47 22.26 0.039 0.00 0.00 
51.47 0.00 100.00 1.318 3.08 18.78 0.034 0.00 0.00 
44.94 0.00 100.00 1.151 2.66 15.70 0.029 0.00 0.00 
39.23 0.00 100.00 1.005 2.28 13.04 0.026 0.00 0.00 
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HORfBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/26/01 
File Name: SY102883.DAT Sample Name: SOIT001649 ID NO: 01/08/29-883 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 82.330 % tamp: 72.084 i 
Circulation: 6 Agitation: 1 U.Sonic OFF ( m i d  
Material: SY-102 Solids Source: SOlTOO1028 
Lot No: Aliquot 1 Test No: 

3 No. SI2 FREO. No. SI2 FRE .% U.SI E 
( 1) 0.150 0.10 0.10 ( 151 3.610 5.00 55.00 
( 2 )  0.236 
( 3) .0.327 
( 4) 0.520 
( 5) 0.833 

( 7) 1.156 
( 8 )  1.385 
( 9) 1.660 

( 11) 2.238 
( 12) 2.546 
( 13) 2.871 
( 14) 3.222 

( 6) I. 112 

( 10) I. 943 

0.80 15.80 
4.20 . 20.00 
5.00 25.00 
5.00 30.00 
5 . 0 0  35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

0.90 1.00 ( 16) 
1.30 2.30 ( 17) 
2.70 5.00 ( 18) 
5.00 10.00- .. ( 19) 
5.00 15.00 ( 20) 

21) 
22) 
23) 
24) 
25) 
26) 
27) 

4.047 
4.546 
5.131 
5.831 
6.677 
7.578 
7.769 
9.322 

11.858 
14.705 
17.621 
24.096 

~~ 

5.00 60.00 
5.00 65.00 
5.00 . 70.00 
5 . 0 0  75.00 
5.00 80.00 
4.20 84.20 
0 . 8 0  85.00 
5.00 90.00 
5.00 95.00 
2.70 , 97.70 
1.30 99.00 
0.90 99.90 

Mode: 3.185 ( p n )  Median : 3.215 (pm) . Mean: 4.309 (flmm) 
Std. Dev.: 3.717 (pml Span: 1.870 
Coef. V a r :  86.26% Spec. Area: 33599 (cm2/cm3) 
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APPENDIX F-11 

AW-103 SIEVE TEST SAMPLES: PSD MEASUREMENT RESULTS 

Consisting of 34 pages including this cover page 
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TABLE F-11. Sample identifkation and PSD run conditions. AW-103 composite, sieve test 
samples S01T001291( > 500 pm) and SOIT001294 ( < 53 m). 
Conditions Key: P =Pump Speed Setting; P6 = 14.4 mL/s 

S = Stirrer Speed Setting (1-7); SI = Stirrer Speed 1; S3 = Stirrer Speed 3 
US = Ultrasonic ON Time (min); DT = Delay Time (rnin) between end of 

ultrasonic treatment and PSD measurement. 
Time = Clock time at beginning of measurement. 

,... ~ __ -. 
RUn 1 Cumulative T i m e 7  

At Conditions 
P6 S1 S3 1 US DT 

' Time 

? ?  

0 0954 12 9 
0' 0957 17 9 
0 10:02 19 11 

-. I_ 

I_.. 

O ?  

' S a m p l e '  

_- 

. . . 

- . .. ... 
I 
i 
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for WtndowsCTM) Ver.l.2Oj Oct/04/'01 07110 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA ID# : 0~0928.082 0 9 : s ~  Material : 
Filename : AW103017 Source : A w l 0 3  
Sample : 1291 Lot Numbe : 
Condition 

TVo(He-Nel : 90.6% Dist.Form: Std. Sammlinn times : 100 

Agitation : 1 Circultn : 6  U.sonic : OFF< 120> 
CLAMP): 91.7% R.R.Index: 1.16-0.OOi < > 

Format 

Data 

Dist.base : Volume Scaling : Auto Axis : L O ~ X  - LinearY 

Median : 69.924wm SP.Arsa : 1453cm'/cm' S.D. : 71.102pm 
Mode : 72.3291.1m Mean : 89.930pm 
C.V. : 79.06% 

Span : (D 10.0-D 90.0) / D50 = 1.403 

Dia. on yo< 5.0%) : 13.155Vm Yo on ma.< 0.100prn) : O.Ocg, 
Dia. on yo< 25.0%) : 38.893pm % on 0ia.C .1.000pm) : O..Oqo 
Dia. on yo< 50.0%) : 69.924prn Yo on Dia.( lO.OOOprn> : 3.3% 
Dia. on yo( 75.0%) : 121.553pm yo on Dia.( l O O . O O o ~ m )  : 66.8% 
Dia. on yo( 95.0%) : 233.517pm 70 on Dia.< 1000.000~m) : 100.0~0 , - 

1020 

Size<pm) 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 

51.47 
44.94 
39.23 

88.58 

58.95 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.13 100.00 

0.42 99.64 
0.76 99.22 
1.36 98.46 
2.45 97.10 
3.07 94.65 

0.23 99.87 

3.72 91.58 
4.36 87.86 
4.91 83.50 
5.37 78.59 
5.76 73.22 
6.23 67.46 
6.43 61.23 
6.46 54.80 
6.35 48.34 
6.05 41.99 
5.66 35.94 
5.00 30.28 
4.38 25.28 

Particle size / vrn 

26.11 2.54 
22.80 2.11 
19.90 1.70 
17.38 1.44 
15.17 1.17 
13.25 0.95 
11.56 0.79 
10.10 0.66 
8.816 0.55 
7.697 0.46 
6.720 0.39 
5.867 0.32 
5.122 0.27 
4.472 0.22 
3.905 0.18 
3.409 0.15 
2.976 0.11 
2.599 0.00 
2.269 0.00 
1.981 0.00 
1.729 0.00 
1.510 0.00 
1.318 0.00 
1.151 0.00 
1.005 0.00 
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14.01 
11.47 
9.36 
7.65 
6.22 
5.05 
4.09 
3.30 
2.65 
2.10 
1.64 
1.25 
0.93 
0.67 
0.44 
0.26 
0.11 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.669 0.00 
0.584 0.00 ~ .. - .  
0.510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 
0.172 0.00 
0.150 0.00 
0.131 0.00 .. ._ ~ -~ 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/04/01 
F i l e  Name: AW103017.DAT Sample Name: 1291 ID No: 01/09/28-082 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 90.585 % Lamp: 91.713 It 
Circulation: 6 Agitation: 1 U.Sonic OFF (min) 
Material: Source: Awl03 

NO. SIZE(W) IREO.% U.SIZE% No. SIZE(m) FREO.% U.SIZE% 
( 1) 2.932 0.10 0.10 ( 15) 77.694 5.00 55.00 
( 2 )  5 .277 

( 4 )  13.160 

( 6 )  27.319 
( 7) 28.293 
( 8 )  33.217 
( 9 )  38.913 
( 10) 44.620 

( 12 )  56.495 
( 1 3 )  63.019 
( 14)  70.050 

t 3) 8.110 

( 5) 20.785 

( 11) 50.387 

0.90 1.00 
1.30 2.30 
2.70 5.00 
5.00 10.00 
5.00 15.00- ’ 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

( 16) 86.432 
I 17) 96.377 
( 18)  107.964 
( 19)  121.805 
( 20) 138.667 
( 21) 156.027 
( 22) 160,090 
( 23) 189.209 
( 24) 233.787 
( 25) 279.153 
( 26) 331.633 
( 27) 466.533 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5 . 0 0 .  75.00 
5.00 80.00 
4.20 84.20 
0 .80  85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1 . 3 0  99.00 
0.90 99.90 

Median : 69.924 (flrn) Mean: 89.930 (grnm) Mode: 72.265 (,urn) 
S t d .  Dev.: 71.102 (pm) Span: 1.601 
Coef. Var: 79.06% Spec. Area: 1453 (cm2/crn3) 
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for WindowsCTM) Ver.l.201 Oct/04/'01 07:12 HORIBA LA-910 
Laser Scattering ParKIcle size distribution analyzer - 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010928-083 09:56 Material : 
Filename : Awl03018 Source : Awl03 
Sample : 1291 Lot Numbe : 

Condition 
Tyo(He.Ne',: 88.8% Dist.Forrn: Std. Samoiinn times : 100 

Agitation : 3 Circultn : 6  U.sonic : OFF< 120) 
(LAMP): 90.0% R . R . I n d e x :  1.16-0.OOi ( > 

Format 
Dist.bsse : Volume Scaling : Auto Axis : LogX. LinearY 

Data 
Median : 59.190prn SP.Area : 1773cmz/cm' S.D. : 66.542pm 
Mode : 63.021prn Mean : 79.263pm 
C.V. : 83.95% 

Span : (D 10.0-D 90.0) / 050 * 2.623 

Dia. on Yo< 5.0%) : 10.570pm % on Dia.< 0.100pm) : 0.0% 
Dla. on %( 25.0%) ; 32.127prn To on 0 i a . C  .1.000pm> : 0.0% 
Dia. on %< 50.0%) : 59.190pm '% on Dia.( 10.000pm) : 4.6% 
Dia. on To( 75.0%) : 105.999prn % o n  Dia.( 100.000pm) : 72.8% 
Dia. on yo( 95.0%> : 218.342pm $6 on ma.( 1000.000pm) : 100.0% . 

. _. 

0.02 0.1 1.0 10.0 100 1020 
Particle size / urn 

1019.5 

777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 

890.1 

133.1 
116.2 
101.5 

77.34 
67.52 

823.58 

58.95 
51.47 
44.94 
39.23 

Freq<%)Und<%) 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.18 100.00 
0.33 99.82 
0.60 99.48 

1.94 97.81 

3.02 93.41 
3.58 90.39 

4.47 82.78 

5.50 73.42 
5.86 67.92 
6.05 62.07 
6.20 56.02 
6.15 49.82 
5.98 43.67 
5.52 37.68 
5.04 32.17 

.__  

1.08 98.88 

2.46 95.87 

4.03 86.81 

4.89 78.31 

Size(prn) Freq(%)Und<%) 

26.11 3.27 
22.80 2.76 
19.90 2.27 ~ 

17.38 1.91 
15.17 1.56 
13.25 1.28 
11.56 1.06 
10.10 0.87 
8 . ~ 1 6  0.72 - .  ~~ - 
7.697 0.59 
6.720 0.51 
5.867 0.42 
5.122 0.35 
4.472 0.30 
3.905 0.25 
3.409 0.21 -~ ~. ~~ 

2.976 0.17 
2.599 0.14 
2.269 0.11 
1.981 0.00 
1.729 0.00 
1.510 0.00 
1.318 0.00 
1.151 0.00 
1.005 0.00 
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18.75 

12.72 
10.45 
8.54 
6.98 
5.70 
4.64 
3.78 
3.06 
2.46 
1.96 
1.54 
1.19 
0.89 
0.63 
0.42 
0.25 
0.11 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

15.48 
0.669 

0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 

0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.584 

0.058 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 - 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 ~. .~ 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
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EORIBA LA-910 
PARTICLE S I Z E  DISTRIBUTION DATA TABLE Custom - C 10/04/01 
File Name: AW103018.DAT Sample Name: 1291 ID NO: 01/05/28-083 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Node: VOLUME Laser: 88.787 % Lamp: 89.970 % 
Circulation: 6 Agitation: 3 U.Sonic OFF (Inin) 
Material : source: Awl03 

No. SIZE(um) FREO.% U.SIZE% No. SIZE(um) FREQ.% U.SIZE% 
( 1) 2.235 0.10 0.10 ( 15) 66.114 5.00 55.00 

4.115 
6.444 

10.592 
16.854 
22.292 
23.119 
27.331 
32.201 
37.091 
42.162 
47.467 
53.093 
59.207 

0.90 1.00 
1.30 2.30 
2.70 5.00 
5.00 10.00 
5.00 15.00-' ' 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

( 16) 73.985 
( 17) 82.972 
( 18) 93.446 
( 19) 106.216 
( 20) 122.593 
( 21) 139.924 
( 22) 143.764 
( 23) 172..209 
( 24) 218.795 
( 25) 260.515 
( 26) 308.922 
( 27) 420.510 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5 .OO 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 ' 99.90 

: 59.190 (pm) Mean: 79.263 (pm) Mode: 63.093 (am) 
Std. Dev.: 66.542 (pm) Span: 1.898 
Coef. V a r :  83.95% Spec. Area: 1773 (cm2/cm3) 
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for WindowsCTM) Ver.l.201 Oct/04/'01 07:12 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010928.084 1O:Ol  Material : 
Filename : Awl03019 Source : Awl03 
Sample : 1291 Lot Numbe : 
Condition 

T%CHe-Ne): 81.9V- Dist.Form: Std. Sammlina times : 100 

Agitation : 3 Cirsultn : 6  U.sonic : ON< 120) 
CLAMP): 81.9% R.R.lndex: 1.16-0.OOi < > 

Format 

Data 
Dist.base : Volume Scaling : Auto Axis : LogX - LinearY 

Median : 30.912pm SP.Area : 4726cma/cmz s.D. 
Mode : 28.031pm Mean : 38.888vm 

Span : <D 10.O.D 90.0) / D50 =- ' S.180 

Dia. on %< 5.0%) : 3.601wm % on ma.< 0.100pm) : 0.0% 
Dia. on %( 25.0%) : 18.775pm Vo on Dia.< 1.000pm> : 1 .S% 
Dia. on %C 50.0%) : 30.912pm Yo on ma.< lO.000pm) : 1 l.Ovo 
Dia. on %< 75.0%) : 49.561pm % o n  Dia.< 100.000pm) : 95.0% 
Dia. on %C 95.0%) : 99.785pm % on Dia.< 1000.000pm) : 100.0% 

: 32.024pm 

C.V. : 8 2 . 3 5 ~ ~  

Particle site / urn 

Size<pm) 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229. I 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

.. . .. 

88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

0.00 100.00 
0.00 100.00 
0.00 100.00' 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.17 100.00 
0.24 99.83 
0.38 99.60 
0.56 99.22 
0.77 98.66 
1.10 97.89 
1.53 96.79 
2.14 95.26 

3.56 90.29 
4.51 86.73 
5.44 82.21 
6.36 76.77 
7.06 70.41 
7.53 63.36 

2.83 93.12 

Siza(pm) Freq<%>Und<%> 

26.11 7.35 40.40 
22.80 5.95 33.05 
19.90 4.89 27.10 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 _ _  
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

F -  

3.89 
~ 

3.05 
2.36 
1 .a4 
1.42 
1.12 
0.89 
0.74 
0.62 
0.53 
0.48 
0.45 
0.41 
0.37 
0.34 
0.32 
0.32 
0.35 
0.37 
0.42 
0.45 
0.45 
379 

22.21 

15.28 
18.32 

12.92 
11.08 
9.66 
8.54 
7.65 
6.90 
6.28 
5.75 
5.27 

4.41 
4.04 
3.70 
3.38 
3.06 
2.71 
2.33 
1.92 
1.47 

4.82 

Size<pm> 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

- FreqC%)UndC%) 
-. .~ 

0.20 0.32 
0.12 0.12 ~ ~~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 ~ ~~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
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IIORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE CuBtom - C 10/04/01 

Diet. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 81.857 't tamp: 81.885 h 
Circulation: 6 Agitation: 3 U.Sonic ** bin) 
Material : Source: An103 

File Name: AW103019.DAT Sample Name: 1291 in NO: oi/os/za-os4 

No. SIZE(um) FREO.% u . SIZE% No. SIZ&(um) FREO.% U.SIZE% 
~ . ~~ 

0.570 
0.871 
1.304 
3.609 
9.125 
13.050 
13.577 
16.122 
18.817 
21.312 
23.674 
25.929 
28.371 
30.966 

0.10 0.10 
0.90 1.00 
1.30 2.30 
2.70 5.00 
5.00 10.00 
5.00 15.00- ' 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

( 15) 33.788 
( 16) 37.015 
( 17) 40.563 
( 18) 44.605 
( 19) 49.651 
( 20) 55.909 
( 21) 62.724 
( 22) 64,242 
( 23) 76.547 
( 24) 99.881 
( 25) 130.180 
( 26) 165.993 
( 27) 242.212 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70' 
1.30 99.00 
0.90 '99.90 

: 30.912 (pm) Mean: 38.888 (pm) Mode: 27.945 (pm) 
Std. Dev.: 32.024 (pm) Span: 1.625 
Coef. V a r :  82.35% Spec. Area: 4726 (cm2/cm3) 
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for Windows<TM> Ver.l.20j Oct/04/'01 07:14 HORIBA LA-910.  . 
Laser scattering particle size dittrtbutton analyzer 

PARTICLE SIZE MEASUREMENT DATA Materia, . 
: Awl03 

ID# 
Fi lenarne : AW103 19A Source 
Sample : 1291 Lot Nurnbe : 

: 010928.085 io:o4 

Condition 
Dist.Forrn: Std. Sarnnline times : 100 
R.R.lndex: 1.16-0.OOi < > '%o'-c<ybaM"g; i g; 

Agitation : 1 Circultn : 6  U.sonic 

Format 
Dist.base : Volume Scaling : Auto AXIS : LOSX - LinearY 

Data 
Median : 29.389pm SP.Area : 4999crn2/cm' S.D. 
Mode : 27.992pm Mean : 36.152prn 
C.V. : 79.02% 

Span : (D 10.0-D 90.0) / 050 = -  2:137 

: 28.568prn 

Dia. on %( 5.0%> : 3.082wm % on Dia.( 0.100pm) 0.0% 
Dia. on $Go< 25.0%) : 17.744pm % on Dia.< 1 .OOOum> 1.5% 
Dia. on yo( 50.0$G0> : 29.389pm YO on Dia.( 1O.OOOpm> 12.1T0 
Dia. on yo( 75.070) : 46.762pm 70 or) Dia.( 100.000urn> 96.3% 
Dia. on yo< 95.0%) : 91.075pm yo on Dia.< 1000.000IJrn> 100.0% , - 

0.02 0.1 1 .O 10.0 100 1020 
Particle size / wrn 

Size<wn> FreqC%>Und<%> 

1019.5 0.00 100.00 26.11 7.57 
890.1 0.00 1oo.00 22.80 6.22 
777.1 0.00 100.00 19.90 5.17 
678.5 0.00 100.00 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 

0.00 100.00 

0.00 100.00 . ~. ~~~. 
0.14 100.00 

0.39 99.61 
0.25 99.86 

0.58 99.22 
0.88 98.64 

116.2 1.28 97.76 
101.5 1.86 96.48 
88.58 2.54 94.62 
77.34 3.28 92.08 
67.52 4.24 88.80 
58.95 5.20 84.55 
51.47 6.15 79.35 
44.94 6.93 73.20 
39.23 7.50 66.27 

17.38 4.15 
15.17 3.28 ~~ 

13.25 2.55 
11.56 1.99 
10.10 1.55 
8.816 1.22 
7.697 0.97 
6.720 0.82 
5.867 0.68 
5.122 0.59 
4.472 0.54 
3.905 0.50 
3.409 0.47 
2.976 0.43 
2.599 0.40 
2.269 0.38 
1.981 0.38 
1.729 0.42 
1.510 0.43 
1.318 0.47 
1.151 0.49 
1.005 0.47 

F - 381 

43.16 
35.59 

24.20 
20.06 

14.23 
12.23 
10.68 
9.46 

7.67 
6.99 
6.39 
5.85 
5.35 

4.45 
4.05 
3.67 
3.29 
2.87 
2.44 
1.96 
1.47 

29.38 

16.78 

8.48 

4.88 

0.669 0.19 
0.584 0.11 
0.510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 
0.172 0.00 ~~ 

0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.30 
0.11 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



"F-8862,  Rev. 0 

HORIBA LA-910 

File Name: AW10319A.DAT Sample Name: 1291 ID NO: 01/09/28-085 
Dist. Form: STANDARD R.R. Index: 116-000 
D i e t .  Mode: VOLUME Laser: 81.765 % Mmp: 81.546 0 
Circulation: 6 Agitation: 1 U.Sonic 6% (mid 
Material : Source: Awl03 

PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - c io/o4/oi 

( 1) 0.576 
( 2 )  0 .878  
( 3) 1 . 2 7 0  
( 4 )  3.088 
( 5 )  8 .192  
( 6 )  12 .074  
( 7 )  1 2 . 6 0 1  
( 8)  15.138 
( 9 )  17 .766  
( 10) 20.194 
( 11) 22.520 
( 1 2 )  24.727 
( 13) 27 .001  
( 1 4 )  29 .418  

0 .10  0.10 
0 .90  1 . 0 0  
1 .30  2 .30  
2 .70  5 .00  
5.00 1 0 . 0 0  
5 . 0 0  15 .00 '  ' 
0.80 15.80 

lo. SIZE(uml FR$Q.% U,SIZEI% 
15) 32 .141  
16) 35.069 
17) 38.390 
18) 42 .305  
1 9 )  46 .853  
20) 52.408 
21)  58 .448  

4 .20  20 .00  ( 22)  59,860 
5 . 0 0  25.00 ( 23)  71.129 
5 .00  30.00 ( 24)  91.216 
5.00 35 .00  ( 25)  115 .473  
5 .00  40.00 ( 26)  145.024 
5 .00  45 .00  ( 27) 207.934 
5 .00  50 .00  

5 .00  55 .00  
5 .00  60.00 
5 . 0 0  65.00 
5 .00  7 0 . 0 0  
5 .00  75.00 
5.. 00 80 .00  
4 .20  84 .20  
0 .80  85 .00  
5 . 0 0  90.00 
5 .00  95 .00  
2 .70  97.70 
1 . 3 0  99 .OO 
0 .90  99.90 

Median : 29.389 (pm) Mean: 36.152 (pm) Mode: 2 7 . 9 4 5  (pm) 
S t d .  ~ e v . :  28.568 (pm) Span: 1 . 5 0 8  
Coef. Var: 79.02% Spec .  A r e a :  4999 (crn2/crn3) 

F - 382 



HNF-8862. Rev. 0 

for Windows(TM) Ver.l.20j Oct/04/’01 07:12 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
i De : 010928-086 10:17 Material : 
Filename : AW103020 Source : Awl03 
Sample : 1291 Lot Numbe : 

Condition 
T%o<He-Ne> : 92.4% Dist.Form: Std. Samolina times : 100 

Agitation : 1 Circultn :6 U.sonic : OFF( 120) 
(LAMP): 93.2% R.R.Index: 1.16-0.001 C > 

Format 

Data 
Dist.base : Volume Scaling : Auto Axis : Log% - LinearY 

Median : 59.729pm SP.Area : 1708cmL/cmr S.D. : 72.709pm 
Mode : 55.137pm Mean : 83.050pm 
C.V. : 87.55% 

Span : (D 10.0-D 90.0) / D50 s- 2.797 

Dia. on %( 5.0%) : 10.983prn Yo on Dia.< 0.100pm) : 0.0% 
Dia. on %( 25.0%) : 32.625um % on 0 i a . C  1.000prn) : 0.0% 
Dia. on yo( 50.0%) : 59.729pm 70 on Dia.( 10.000vrn) : 4.3% 
Dia. on %( 75.0%) : 110.086~m V0 on Dia.< 100.000pm) : 71.7% 
Dia. on v0( 95.0%) : 234.681pm % on 0 i a . C  1000.000pm> : 100.070 

Size(pm> 

1019.5 
830.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 ~~ ~ 

300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

Particle size / pm 

0.00 100.00 
0.00 100.00 

~ .~ 
26.1 1 3.26 
22.80 2.73 

0.00 100.00 ~. ~. 19.90 2.22 
0.00 100.00 17.38 1.86 
0.00 100.00 15.17 1.52 
0.15 100.00 13.25 1.23 
0.26 99.85 13.56 1.02 
0.47 99.59 
0.85 99.12 
1.54 98.26 
2.10 96.72 
2.70 94.63 
3.22 91.92 
3.72 88.70 
3.95 84.98 
4.22 81.04 
4.54 76.81 
5.28 72.27 
5.63 66.99 
5.84 61.35 
6.10 55.51 
6.12 49.41 
6.01 43.29 

5.08 31.72 
5.56 37.28 

10.10 0.84 
8.816 0.69 
7.697 0.57 
6.720 0.49 
5.867 0.41 
5.122 0.34 
4.472 0.29 
3.905 0.24 
3.&09 0.20 
2.976 0.16 
2.599 0.13 
2.269 0.00 
1.981 0.00 
1.729 0.00 
1.510 0.00 
1.318 0.00 
1.151 0.00 
1.005 0.00 

F - 383 

Size(pm> Freq(%)Und<%> 

18.21 
14.95 
12.22 
10 .oo 
8.13 
.6.62 
5.39 
4.37 
3.53 
2.84 
2.26 
1.77 
1.37 
1.02 
0.73 
0.49 
0.29 
0.13 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.669 0.00 
0.584 0.00 
0.510 0.00 

~ ~. ~ ~-~ 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 ~~ ~ -~ 
0.197 0.00 
0.172 0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 . ~~ . ~. 
0.029 0.00 
0.026 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/04/01 
File Name: AW10302O.DAT sample Name: 1291 ID NO: 01/09/28-086 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 92.408 h Lamps 93.225 P 
Circulation: 6 Agitation: 1 U.Sonic OFF (min) 
Material : source: Awl03 
Lot No: Test No: Dup 

No. S I Z E ( m )  FREO.% U.SIZE% No. SIZE(rrm) FREQ. % U. SIZE% 
( 1) 2.527 
( 2) 4.424 
( 3) 6.784 
( 4) 11.006 
( 5 )  17.380 
( 6 )  22.853 
( 7) 23.666 
( 8) 27.864 
( 9) 32.693 

( 11) 42.601 

( 13) 53.557 
( 14) 59.779 

( 10) 37.554 

( 12) 47.893 

0.10 0.10 
0.90 1.00 
1.30 2.30 
2.70 5.00 
5 . 0 0  o . o o - .  
5.00 5.00 
0.80 5.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5 . 0.0 40.00 
5.00 45.0.0 
5.00 5 0 . 0 0  

( 15) 66.806 
( 16) 75.066 
( 17) 84.619 
( 18) 95.931 
( 19) 110.327 
( 20) 128.961 
( 21) 148.611 
( 22) 152.'548 
( 23) 184.852 
( 24) 235.007 
( 25) 286.582 
( 26) 338.292 
( 27) 472.373 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 '99.00 
0.90 99.90 

Median : 59.729 (Fm) Mean: 83.050 (pm) Mode: 55.085 (pm) 
Std .  Dev.: 72.709 (pm) Span: 2.086 
C o e f .  Var: 87.55% Spec. Area: 1709 (cm2/cm3) 

F - 384 



HNF-8862, Rev. 0 

for WindowsCTM) Ver.1.20j Oct/04/’01 07:12 HORIBA LA-910 , 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010928-088 10:25 Material : 
Filename : Awl03021 Source : Awl03 
Sample : 1291 Lot Numbe : 

Condition 
T%(He-Ne> : 90.57- Dist.Form: Std. Sarnolinn times : 100 

(LAMP): 91.5% R.R.lndex: 1.16-0.00; < > 
Agitation : 3 Circultn : 6  U.sonic : OFF( 120) 

Format 

Data 

Dist.base : Volume Scaling : Auto Axis : LogX. LinearY 

Median : 61.359pm SP.Area : 2128cmz/cma S.D. : 80.558pm 
Mode : 82.891pm Mean : 87.837prn 
C.V. : 91.71% 

Span : <D 10.0.D 90.0) / D50 =- 2.991 

Dia. on Yo( 5.0V0’,) : 8.998pm % on Dia.( 0.100prn) : 0.0% 
Dia. on yo( 25.0%) : 29.542ym Yo on Dia.< .l.OOOpm) : , O.l’% 
Dia. on %( 50.0%) : 61.359pm ’% on Dla.( lO.OOOpm) : 5.8% 
Dla. on yo( 75.0%) : 123.064pm vo on Dia.( 100.000pm) : 67.8% 
Dia. on %< 95.0%) : 251.449ym ve on Dia.( 1000.000pm) : 100.0% 

Sire<pm) 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 ~~ ~ ~~ 

0.11 100.00 
0.20 99.89 
0.36 99.69 
0.65 99.33 
1.17 98.68 
1.75 97.51 
2.40 95.75 
3.12 93.35 
3.69 90.23 
4.22 86.54 
4.60 82.32 
4.70 77.72 
4.70 73.01 
4.96 68.32 
4.99 63.36 
4.85 58.36 
4.98 53.51 
4.94 48.53 
4.82 43.59 
4.68 38.78 
4.51 34.10 

Particle size I vrn 

26.11 3.47 
22.80 3.00 
19.90 2.55 
17.38 2.17 ~. ~~ 

15.17 1.79 
13.25 1.47 
11.56 1.21 
10.10 0.99 
8.816 0.81 
7.697 0.66 
6.720 0.56 
5.867 0.46 
5.122 0.38 
4.472 0.33 
3.905 0.28 
3.409 0.23 
2.976 0.19 
2.599 0.16 
2.269 0.13 
1.981 0.12 
1.729 0.12 
1.510 0.11 
1.318 0.11 
1.151 0.11 
1.005 0.10 

F - 385 

Size<pm) Freq<%b)Und<%) 

21.50 
18.02 
15.02 
12.47 
10.31 
8.51 
7.05 
5.84 
4.85 
4.04 

2.83 
2.37 
1.99 
1.66 
1.38 
1.15 
0.96 
0.80 
0.67 
0.55 
0.44 
0.33 
0.21 
0.10 

3.39 

0.669 0.00 
0.584 0.00 
0.510 0.00 
0.445 0.00 

~ ~. 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 
0. I72  0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE CuStOm - C 10/04/01 
Pile Name: AW103021.DAT Sample Name: 1291 I D  No: 01/09/28-088 
Diet. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 90.545 % Lamp: 91.452 0 
Circulation: 6 Agitation: 3 U.Sonic OFF (rnin) 
Material: Source: Awl03 
L o t  No: Test No:  Dup 

No. SIZE(um) FRBO.% U.SIZE% No. SIZlp(w) PREO.% U.SIZE% 
0.10 0.10 ( 15) 70.534 5.00 55.00 1.000 

2.682 
4.997 
9.009 

14.843 
19.883 
20.655 
24.682 
29.564 
34.708 
40.334 
46.596 
53.600 
61.479 

0.90 1.00 ( 16) 81.023 
1.30 2.30 ( 17) 92.849 
2.70 5.00 ( 18) 106.747 
5.00 10.00- , ( 19) 123.343 
5.00 15.00 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5. 0.0 40.00 
5.00 45.00 
5.00 50.00 

2 0 )  142.693 
21) 162.318 
22) 166.-522 
23) 198.433 
24) 251.939 
25) 307.725 
26) 369.078 
27) 524.910 

5.00 60.00 
5.00 65 .OO 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 ,99.00 
0.90 99.90 

Median : 61.359 (fimm) Mean: 87.837 (jam) Mode: 82.770 (pm) 
Std. Dev.: 80.558 ( p d  span: 2.092 
Coef. Var: 91.71% spec. Area: 2128 (cmz/cm3) 

F - 386 



"F-8862, Rev. 0 

HORIBA LA-^' 
Laser scattering particle 

for Windows(TM) Ver. 'd.0 
size distribution analyzer 

.1 .2Oj Oct/04/'01 07:12 

PARTICLE SIZE MEASUREMENT DATA 
I DQ : oio9za.089 io:33 Material : 
Filename : Awl03022 Source : Awl03 
Sample : 1291 Lot Numbe : 

Condition 
T%b(He.Nel: 85.8% Dist.Fot-m: Std. SamDlina times : 100 

(LAMP): 86.0% R.R.lndex: 1.16.O.OOi ( > 
Agitation : 3 Circultn : 6  Usonic : ON< 120) 

Format 

Data 

Dist.base : Volume Scaling : Auto A x i s  : LOEX. LinearY 

Median , : 37.212pm SP-Area : 3982cmz/cm3 S.D. : 61.756pm 
Mode : 24.5371.1m Mean : 61.582vm 
C.V. : 100.28% 

Span : <D 10.O.D 90.0) / D50 = 31741 

Dia. on Yo< 5.0%) : 4.555vn-1 yo on Dia.< 0.1oopm) : 0.0% 
Dia. on YO< 25.070) : 19.427pm yo on 0ia.C 1 .OOOwn) : 1 .O% 
Dia. on Yo( 50.0%> : 37.2121.11'13 yo on Dia.< 10.000~m) : 10.3% 
Dia. on %< 75.0%> : 86.549pm Yo on Dia.< 100.000~m) : 79.0% 
Dia. on %< 95.0%) : 189.733pm Yo on Dia.( 1OOO.oOOpm) : 100.0% 

0.02 0.1 1.0 10.0 100 1020 
Particle size I lm 

1019.5 
890. I 
777.1 

592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 

678.5 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.11 100.00 
0.19 99.89 
0.34 99.70 
0.62 99.36 
1.11 98.74 
1.72 97.63 

26.11 5.64 
22.80 4.94 
19.90 4.39 
17.38 3.65 
15.17 3.00 
13.25 2.41 
11.56 1.91 
10.10 1.49 
8.816 1.17 
7.697 0.92 
6.720 0.76 
5.867 0.62 

~ _ _  _ _  - ~ ~ 

200.0 2.33 95.90 5.122 0.53 
174 6 2.95 93.57 4.472 0.47 
152.5 3.61 90.62 3.905 0.42 

3.81 87.01 3.409 0.38 133.1 
116.2 
101.5 

77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

88.58 

3.78 83.20 
3.77 79.42 
3.79 75.65 
3.58 71.86 
3.84 68.29 
3.98 64.44 
4.04 60.46 
4.50 56.42 
4.94 51.92 

2.976 0.35 
2.599 0.32 
2.269 0.29 
1.981 0.29 
1.729 0.31 
1.510 0.32 
1.318 0.36 
1.151 0.37 
1.005 0.36 

F - 387 

36.36 
30.72 
25.78 
21.40 
17.75 
14.74 
12.34 
10.43 
8.94 
7.76 
6.84 
6.08 
5.46 
4.93 
4.46 
4.03 
3.65 
3.30 
2.99 
2.70 
2.41 
2.09 
1.77 
1.41 
1.04 

0.669 0.15 
0.584 0.00 
0.510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 
0.172 0.00 
0.150 0.00 ~ ~ 

0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.15 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLB Custom - C 10jO4/01 
File Name: AW103022.DAT Sample Name: 1291 ID No: 01/09/2&l-089 
D i a t .  Farm: ST€mSUUI R.R. Index: 116-000 
Disk. Made: VOLUME Laser: 85.833 % Lamp: 86.010 I 
Circulation: 6 Agitation: 3 U.Sonic ** (min) 
Material: Source: Awl03 
L o t  No: Test No: tup 

No. SIZElurn) FREQ.% U.SIZEr% No. SIZE(um) PREQ . % U. SIZE% 
( 1) 0.641 
( 2 )  0.990 
( 3) 1.656 
( 4 )  4.560 
( 5) 9.728 
( 6) 13.410 
( 7) 13.923 
( 8 )  16.533 
( 9) 19.452 
( 10) 22.373 
( 11) 25.311 
( 12) 28.664 
( 13) 32.597 
( 14) 37.293 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5. 0.0 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00- . 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

( 15) 43.135 
( 16) 50.731 
( 17) 60.199 
( 181 72.229 

\ ( 19) 86.659 
( 20) 103.723 
( 21) 120.628 
( 22) 124.'174 
( 23) 149.125 
( 24) 190.144 
( 25) 231.180 
( 26) 278.297 
( 27) 397.453 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70 .OO 
5.00 75:oo 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 .99.00 
0.90 99.90 

Median : 37.212 (pm) Mean: 61.582 (jm) Mode: 24.398 (pm) 
Std. Dev.: 61.756 (pm) Span: 2.773 
Coef. Var:  100.28% spec. Area: 3982 (cmZ/cm3) 

F - 388 
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for WindowsCTM) Ver.l.20j Oct/04/’01 07:13 HORIBA LA-910.  , 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
: 010928.090 io:36 Material : I O 0  

Filename : Awl03023 Source 
Sample : 1291 Lot  Numbe : 

: Awl03 

Condition 
Dist.Form: Std. Sarnolinn times : 100 > T%b(He-Ne): 85.9V- 

Agitation : 1 Circultn : 6  U.sonic 

CLAMP): 8 5 . 8 ~ ~  R.R.Index: 1.16.O.OOi C 
: Prb 120) 

O F 6  Format 
Dist.base : Volume Scaling : Auto AXIS : LogX - LinearY 

Data 
Median : 32.2951.rm SP.Area : 4471cm2/cma S.O. : 44.883pm 
Mode : 24.501pm Mean : 48.464pm 
C.V. : 92.61% 

Span : (D 10.0-0 90.0) / 050 =. 3.272 

Dia. on %( 5.0%) : 3.644pm 76 on Dia.( 0.100pm) : O.Oy0 
Dia. on %C 25.0?&) : 17.540pm yo on Dia.< 3..000prn) : l . l qb  
Dia. on Yo( 50.0ql,) : 32.295prn yo on Dia.( 10.000fJm) : 12.17- 
Dia. on %( 75.0%) : 66.543pm yo on Dia.C 1 0 0 . 0 0 0 p m ~  : 86.5% 
Dia. on %( 95.0%> : 142.589pm 5% on Dia.< lo00.000pm) : 100.Oyo 

. ~ - ~ . __.. __ 

Particle size / urn 

SizeCclm) FreqC%>UndC%> SizeWm) FreqC%>Und<%> Ske<crm> Freq(%>Und<%) 
-. . . . . . .- __ - _.____.___.._. __ 
1019.5 0.00 100.00 26.11 6.07 41.02 0.669 0.15 0.15 ~~ ~~ - ~~ ~~. ~ ~. 
890.1 0.00 100.00 22.80 5.42 34.96 0.584 0.00 0.00 
777.1 0.00 100.00 19.90 4.87 29.54 0.510 0.00 0.00 
678.5 0.00 100.00 17.38 4.10 24.67 0.445 0.00 0.00 
592.4 0.00 100.00 15.17 3.40 20.57 0.389 0.00 0.00 
‘517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.3 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

88.58 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.15 100.00 
0.27 99.85 

1.04 99.01 
1.69 97.96 
2.58 96.27 
3.20 93.69 
3.57 90.49 
3.69 86.92 

3.86 79.31 
4.17 75.45 

4.35 66.95 
4.84 62.60 
5.32 57.76 

0.58 99.523 

3.92 83.22 

4.33 71.28 

13.25 
11.56 
10.10 

7.697 
6.720 

8.816 

5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 

1.151 
1.005 

1.318 

F 

2.75 
2.20 
1.73 
1.36 
1.08 
0.89 
0.73 
0.62 
0.56 
0.51 
0.46 
0.42 
0.39 
0.36 
0.36 
0.39 
0.40 
0.42 
0.43 
0.40 

389 

17.16 
14.41 
12.22 
10.49 
9.13 

7.17 
6.44 

5.26 
4.75 
4.29 

3.47 
3.11 
2.74 
2.36 
1.96 

1.11 

8.05 

5.82 

3.86 

1.54 

0.339 
0.296 

~ 

0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 

0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.058 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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( 1) 0.641 
( 2) 0.969 
( 3) 1.483 
( 4) 3.653 
( 5) 8.413 
( 6) 11.924 
( 7) 12.413 
( 8) 14.852 
[ 9) 17.551 
( 10) 20.152 

( 12) 25.553 
( 13) 28.717 
( 14) 32.368 

( 11) 22.821 

KORIBh LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/04/01 
File Name: AW103023.DAT Sample Name: 1291 1D No: Ol/O9/28-090 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 85.897 % Lamp: 85.787 % 
Circulation: 6 Agitation: 1 U.Sonic or,= (mfn) 
Material : Source: Awl03 
Lot No: Test No: Dup 

No. SIZE(um) FREO.% U.SIZE% No. S I Z E ( m )  F ~ o . %  u.srzE% 
0.10 0.10 ( 15) 36.650 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5 . 0.0 
5.00 
5.00 

1.00 
2.30 
5.00 

10.00- 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

41.871 
48.537 
56.737 
66.600 
79.332 
91.982 
94.770 
114.192 
142.917 
171.189 
199.875 
274.945 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 ' 99.00 
0.90 99.90 

Median : 32.295 Ipm) Mean: 48.464 Ipm) Mode: 24.398 (pm) 
Std .  Dev.:' 44.883 (pm) Span: 2.355 
C o e f .  Var: 92.61% Spec. Area: 4471 (cmZ/cm3) 

F - 390 
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for Windows(TM) Ver.1.20i Oct/04/'01 07:13 HORIBA LA-910 
Laser scattering particle si20 distribution analyzer 

PARTICLE SiZE MEASUREMENT DATA 
ID# : 010928-107 14:02 Material : 
Filename : Awl03024 Source : Awl03 
Sample : 1294 Lot Numbe : 
Condition 

T V X H ~ - N ~ >  : 88.5% Dist.Form: Std. Samolinn times : 100 

Agitation : 1 Circultn :6 U.sonic : OFF( 120) 
CLAMP): 80.9% R.R.lndex: 1.16.0.00i < > 

Format 
Dist.base : Volume Scaling : Auto Axis : LogX - LinaarY 

Data 
Median : 150.083pm SP.Area : 3719cm'/cma S.D. : 93.892pm 
Mode : 144.819pm Mean : 143.693um 
C.V. : 65.34% 

Span : <D 10.0-D 90.0) / D50 = 1.658 

Dia. on v0< 5.0%) : 2.834pm % on Dia.C 0.100pm) : 0.0% 
Dia. on Yo< 25.0%) : 99.335pm . Yo on Dia.( .1.000pm> : 0.0% 
Dia. on yo< 50.0%) : 150.083pm To on Dia.< 10.000pm) : 19.8% 
Dia. on yo( 75.0%) : 200.479pm Yo on Dia.( 100.000prn> : 25.1% 
Dia. on v0< 95.0%) : 290.818pm V0 on Dia.( 1000.000~rn) : 100.0% . 

- .  

0.02 0.1 1 .o 10.0 100 1020 
Particle size / urn 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 

51.47 
44.94 
39.23 

58.95 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.16 100.00 

0.51 99.56 
0.28 99.84 

0.91 99.05 
2.12 98.14 
4.23 96.02 
6.73 91.80 

10.25 85.07 
11.42 74.82 
11.88 63.40 
13.10 51.51 
8.70 38.41 
4.45 29.71 
1.68 25.26 
0.76 23.58 
0.31 22.82 
0.15 22.51 
0.00 22.35 
0.00 22.35 
0.00 22.35 
0.00 22.35 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.983 
1.729 
1.510 
1.318 
1.151 
1.005 

F 

0.00 
0.1 1 
0.18 
0.30 
0.44 
0.61 

1.05 
1.27 
1.46 
1.63 
1.73 
1.79 
1.83 
1.81 
1.76 
1.57 
1.27 
1 .oo 
0.73 
0.50 
0.31 
0.18 
0.00 
0.00 

0.82 

-391 

22.35 
22.35 
22.24 
22.06 
21.77 
2.1.33 
20.72 
19.89 
18.84 
17.58 
16.12 
14.49 
12.76 
10.97 
9.14 
7.32 
5.57 
4.00 
2.73 
1.72 
0.99 
0.49 
0.18 
0.00 
0.00 

0.669 
0.584 
0.510 
0.445 

0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 

0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.389 

0.087 

0.00 
0.00 
0 .oo 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0 .oo 
0.00 
0.00 
0.00 
0.00 
0 .oo 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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BORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/04/01 
File Name: AWlO3024.DAT Sample Name: 1294 ID No: 01/09/28-107 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 88.455 0 Lamp: 80.877 ‘f 
Circulation: 6 Agitation: 1 U.Sonic OFF (rnin) 
Material : Source: Awl03 

-( 1, 1.244 
( 2) 1.732 
( 3) 2.146 
( 4) 2.840 

5) 4.172 
( 6 )  6.134 
( 7) 6.553 
( 8 )  10.289 
( 9) 99.452 
( 10) 116.769 
( 11) 126.476 
( 12) 135.447 
( 13) 142.833 
( 14) 150.219 

No. SIZE(m) FREQ . % U . SIZE% No. S I Z E ( d  FREO.% U.SSZE% 
0.10 0.10 ( 15) 158.958 5.00 55.00 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 
10.00 
15.00- 
15.80 
.20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

168.282 
178.180 
189.291 
200.513 
214,700 
226.617 
228 A 8 7  
253.487 
291.297 
335,162 
391.357 
544.446 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 . 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 150.083 (pm) Mean: 143.693 (pm) Mode: 142.450 (pm) 
Std.  Dev.: 93.892 (pm) Span: 0.602 
Coef. Var: 65.34% Spec. Area: 3719 (cm2/cm3) 

F - 392 
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HNF-8862, Rev. 0 

for Windows<TM> Ver.l.201 Oct/04/'01 07:13 HORIBA LA-910 
Laser scattering particle size distribution analyzer - 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010928.108 14:08 Material : 
Filename : Awl03025 Source : Awl03 
Sample : 1294 Lot Numba ; 

Condition 
T%(He.Ne>: 88,6'% Dist.Form: Std. Samnlinn times : 100 

Agitation : 3 Circultn :6 U.sonic : OFF( 120) 

(LAMP): Sl.O%o R.R.lndex: 1.16-0.00i < > 

Format 

Data 
Dist.base : Volume Scaling : Auto Axis : LOEX. LinearY 

Median : 144.908pm SP.Area : 3597cm2/cm' S.D. : 87.614pm 
M o d e  : 143.617pm Mean : 138.7941~m 
C.V. : 63.13% 

Span : <D 10 .0 .~  90.0) / DSO =- r.618 

Particle size / ttm 

Dia. on %( 5.0%) : 2.886wrn 70 on Diad 0.100wn) : 0.0% 
Dia. on %< 25.0%> : 103.56lpm V0 on Dia.< 1.000pm) : 0.0% 
Dia. on %< 50.070> : 144.908pm Yo on Dia.< 10.000IJm) : 19.1% 
Dia. on %( 75.0%) : 189.645pm % on Dia.< 100.000wn) : 23.9% 
Dia. on Yo( 95.07G> : 275.996pm 70 on Dia.< 1000.000&wn> : 100.0% , 

20,O;r __ __ __c_ __. 

0.1 1 .o 10.0 100 1020 
0. d 
0.02 

Size(pm> Freq<%>Und(%> 

1019.5 

777.1 

592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

890.1 

678.5 

88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

26.11 0.00 
22.80 0.00 
19.90 0.12 
17.38 0.21 . -~ ._ .. ~ .~ . .- 

0.12 100.00 15.17 0.33 
0.22 99.88 13.25 0.50 
0.39 99.66 11.56 0.71 
0.70 99.27 10.10 0.94 
1.54 98.57 

11.13 79.36 

8.816 1.18 
7.697 1.40 ~~ 3.25 97.04 _. 

5.45 93.79 6.720 1.59 
8.98 88.34 5.867 1.70 

5.122 1.76 
12.56 68.23 

10.74 40.51 
15.15 55.67 

5.62 29.77 . _ _  ~- 
1.89 24.15 

0.30 21.46 
0.80 22.26 

0.13 21.16 
0.00 21.03 
0.00 21.03 
0.00 21.03 
0.00 21.03 

4.472 1.79 
3.905 1.76 
3.409 1.69 
2.976 1.49 
2.599 1.21 
2.269 0.95 
1.981 0.70 
1.729 0.49 
1.510 0.31 
1.318 0.18 
1.151 0.00 
1.005 0.00 
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21.03 
21.03 
21.03 
20.91 
20.69 
20.36 
19.86 
19.15 
18.21 
17.02 
15.63 
14.04 
12.34 
10.58 

7.03 
5.34 
3.85 
2.64 
1.69 

0.49 
0.18 
0.00 
0.00 

8.79 

0.98 

0.669 0.00 
0.584 0.00 
0.510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 ~ ~~ - ~~ 

0.172 0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 - 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 .oo 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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AORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/04/01 
File Name: AW103025.DAT Sample Name: 1294 ID No: 01/09/28-lOa 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUMB Laser: 88.581 % Lamp: 80 .986  C 
Circulation: 6 Agitation: 3 U,Sonic OFF (min) 
Material: Source: Awl03 

No. SIZE(um) FREO.% U.$IZE% No. SIZE(um) FRBQ.% U.SIZE% 
( 1) 1.242 0.10 0.10 ( 15) 151.602 5.00 55.00 
( 2) 1.735 
( 3) 2.167 
( 4) 2.891 
( 5) 4.289 
I 6 )  6.382 
( 7) 6.840 
( 8) 12.037 
( 9) 103.687 
[ 10) 116.568 
( 11) 124.432 
( 12) 132.297 
( 13) 138.833 
( 14) 145.217 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 

10.00 
15.00- 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

160.098 
168.918 
178.654 
190.057 
202.073 
215.667 
218.256 
239.207 
276.597 
319.375 
374.596 
529.761 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 '99.90 

Median : 144.908 (jtrn) Mean: 138.794 (p) Mode: 142.450 (p) 
Std. Dev.: 87.614 (pm) Span: 0.596 
Coef. Var: 63.13% Spec:Area: 3597 (cm2/cm3) 

... . .. 
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Condition 
T%(He-Ne> : 90.3W” Dist.Fbrm: Std. Samolinn times : 100 

Agitation : 3 Circultn : 6  U.sonic : ON< 120) 
(LAMP): 82.5% R.R.Index: 1.16.0.00i ( > 

Format 

Data 
Dist.base : Volume Scallng : Auto Axis : LOEX. LinearY 

Median : 147.913pm SP.Area : 4090cmz/cm* S.D. : 78.583pm 
Mode : 143.253pm Mean : 146.304pm 
C.V. : 53.71% 

span : <D 10.0.~ 90.0) / D50 =- f.562 

Dia. on %( 5.0%) : 2.201um $4 on Dia.< 0. lOOpm) : 0.0% 
Dia. on YO( 25.0%0) : 117.596pm % o n  Dla.( 1.000pm) : 1.0% 
Dia. on %C 50.0Ve> : 147.913ym % o n  Dia.C 10.000ym> : 14.1% 
Dia. on %( 75.0V0> : 189.387um Yo on Dia.( 100.000um) : 17.3% 
Dia. on V0< 95.0%) : 270.581pm Yo on Dia.( 1000.000pm) : 100.0% . _- ... .~..--...-_-.___̂ __....---_I_ 

0.02 0.1 1.0 10.0 100 1020 
Particle size / pm 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 

344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
139.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

39a.2 

Sire(pm) Freq<%)Und(%> Slze(pm) Freq(%)UndC%o> Size(pm) Freq<Yo’o>Und<?4.) - - __-- 
0.00 100.00 26.11 0.00 14.65 0.669 0.13 0.13 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

0.33 99.82 
0.60 99.48 

3.15 97.44 

0.18 ioo.oo 

1.45 98.88 

5.37 94.28 
9.11 88.91 

11.95 79.80 
13.95 67.85 
17.48 53.89 
12.51 36.41 
6.36 23.91 
1.92 17.54 
0.73 .15.62 
0.24 14.90 
0.00 14.65 
0.00 14.65 
0.00 14.65 
0.00 14.65 
0.00 14.65 

22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

F -  

0.00 
0.00 
0.00 
0.11 
0.17 
0.26 
0.37 
0.50 
0.62 
0.74 
0.83 
0.90 
0.97 
1.02 
1.03 
1 .oo 
0.93 
0.86 
0.79 
0.75 
0.66 
0.59 
0.50 
0.40 

395 

14-65 
14.65 
14.65 
14.65 
14.55 
14.37 
14.11 
13.73 
13.24 
12.62 
11.88 
11.05 
10.15 
9.18 
8.16 
7.13 
6.12 
5.19 
4.33 
3.54 
2.79 
2.13 
1.54 
1.04 

0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 

0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.087 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862. Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/04/01 
F i l e  Name: AW103026.DAT Sample Name: 1294 ID No: Ol/OS/ZS-lOS 
Dist. Form: STJNDARD R . R .  Index: 116-000 
Dist. Mode: VOLUME L a s e r :  90.312 0 Lamp: 82.504 t 
Circulation: 6 Agitation: 3 u.Sonic ** (min) 
Material: Source: Awl03 

No. SIZE(uml BREQ.% IJ.SIZE% NO. SIZE(Um) PREQ . % u .SIZE% 
( 1) 0.649 0 . 1 0  0 .10  ( 15) 154.210 5.00 55 .00  
( 2 )  0 .993  
( 3) 1 . 3 6 7  
( 4 )  2.204 
( 5) 4 . 3 8 6  
( 6) 78.957 
( 7 )  8 9 . 7 7 1  
( 8 )  107.153 
( 9)  1 1 7 . 6 8 5  
( 10) 124 .439  
( 11) 131 .193  
( 1 2 )  137 .073  
( 13) 142.608 
( 1 4 )  148.143 

0 .90  1 .00  
1 . 3 0  2 .30  
2.70 5 .00  
5 . 0 0  10.00 
5 .00  1 5 . 0 0 -  
0 .80  15.80 
4 . 2 0  20 .00  
5 . 0 0  25 .00  
5 .00  30: 00 
5 . 0 0  35 .00  
5 . 0 0  40 .00  
5.00 45 .00  
5 .00  50 .00  

( 1 6 )  162 .152  
( 1 7 )  170 .093  
( 18) 179.186 
( 1 9 )  189 .803  
( 20)  200 .631  
( 21)  214.035 
( 22)  216.589 
( 23) 235.817 
( 24)  271.030 
( 25) 308.465 
( 2 6 )  353 .835  
( 27) 481.650 

, 

5.00 60.00 
5 . 0 0  65.00 
5 .00  70.00 
5.00 . 75.00 
5 .00  80 .00  
4 . 2 0  84 .20  

5.00 90.00 
5 . 0 0  95 .00  
2 .10  9 7 . 7 0 '  
1 .30  99 .00  
0.90 ' 99.90 

0 .80  8.5.00 

Median : 147 .913  ( p n )  Mean: 146.304 ( p n )  Mode: 142.450 ( p n )  
Std. D e v . :  78.583 (bm) Span: 0.549 
Coef. Var: 53.71% Spec .  Area: 4090 (crn2/cm3) 

... 
F - 396 

. . ...-_I__^_ . . .. 



HNF-8862, Rev. 0 

for Windows<TM> Ver.1.20j Oct/04/'01 07:13 HORIBA LA1910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : oio92a-110 14~17 Material : 
Filename : Awl03027 Source : Awl03 
Sample : 1294 Lot  Numbe : 
Condition 

T%(He.Ne> : 89.84, Dist.Form: Std. Samnlins times : 100 

5c 
CLAMP): 82.0% R.R.lndex: 1.16-0.OOi < > 

Agitation : 1 Circultn :6 U.eonic :* 120) $do\ 
101 

0 Format 

Data 
Disf.base : Volume Scaling : Auto Axis : LogX ~ LinmarY 

Median : 148.228pm SP.Area : 3947crnz/cm' S.D. : 80.265vm 
Mode : 143.344pm Mean : 146.625pm 
C.V. : 54.74% 

Span : (D 10.0-D 90.0) / D50 =- t.568 

Dia. on yo< 5.0%) : 2.256vm Yo on Dia.< 0.100pm) : 0.0% 
Dia. on Yo( 25.0%) : 117.72Spm % on Dia.( 1.000pm> : 0.6% 
Dia. on vo< 50.0%) : 148.228pm Vo on Die.< 10.000~m) : 14.6% 
Dia. on Yo< 75.0%) : 18,9.931pm V0 on Dia.< 100.000prn) : 17.5% 
Dia. on %< 95.0%) : 272.302pm V0 on Dip.< 1000.000vm) : 100.0% , 

..--- 

0.02 0.1 1.0 10.0 100 1020 
Particle size / p n  

Size(pm> 

1019.5 

777.1 
a9o.i 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.10 100.00 

26.11 0.00 15.02 
22.80 0.00 15.02 
19.90 0.00 15.02 
17.38 0.00 15.02 
15.17 0.00 15.02 - -. ~ -~ ~- ~.~ ~~ 

517.2 0.19 99.90 13.25 0.14 15.02 
451.6 0.34 99.71 11.56 0.22 14.88 
394.2 0.61 99.37 10.10 0.32 14.66 
344.2 
300.5 

229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

262.4 

88.58 

1.46 98.76 
3.16 97.30 
5.40 94.13 
3.17 88.73 
12.00 79.57 
13.96 67.57 
17.44 53.61 
12.35 36.17 

1.78 17.66 
6.17 23.82 

0.65 15.87 
0.21 15.23 
0.00 15.02 

0.00 15.02 
0.00 15.02 
0.00 15.02 

0.00 15.02 

8.816 0.05 14.34 
7.697 0.48 13.89 
6.720 0.72 13.31 
5.867 0.84 12.59 
5.122 0.95 11.76 

3.905 1.15 9.75 
3.409 1.22 8.60 

2.599 1.13 6.18 
2.269 1.04 5.04 

1.729 0.83 3.07 
1.510 0.69 2.24 
1.318 0.55 1.55 
1.151 0.41 1.00 
1.005 0.29 0.59 

4.472 1.06 10.81 

2.976 1.21 7.38 

1.981 0.94 4.00 

F - 397 

0.669 0.00 
0.584 0.00 
0.510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 ~~ . 
0. I72  0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.00 

0.00 
0.p0 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 
0.00 ~- 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



“F-8862, Rev. 0 

SORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/04/01 
Pile Name: AW103027.DAT Sample Name: 1294 ID NO: 01/09/28-110 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 89.846 % Lamp: 82.034 % 
Circulation: 6 Agitation: 1 U.Sonic f i ? ~  (mid 
Material : Source: Awl03 

u)5c 
d 0 \  

No. SIZE(UYU) FREQ.% U .SIZE% No. SIZE(um) FREQ.% U.SIZE% 
( 1) 0 .755  
( 2 )  1.151 
( 3)  1 .527  
( 4 )  2 .257  
( 5) 4 . 0 3 9  
( 6 )  13.022 
( 7) 8 7 . 3 0 1  
( 8)  107 .068  
( 9)  1 1 7 . 8 2 2  
( 10) 124.662 
( 11) 132.503 
( 1 2 )  137 .352  
( 13) 142.900 
( 1 4 )  148 .447  

0 .10  0.10 
0.90 1 . 0 0  
1 . 3 0  2.30 
2 .70  5 . 0 0  
5 .00  1 0 . 0 0  
5 .00  15.00.’  
0 .80  15 .80  
4 . 2 0  20 .00  
5 .00  25 .00  
5 . 0 0  30.00 
5 . 0 0  . 35.00  
5 .00  40 .00  
5.00 45 .00  
5 . 0 0  50 .00  

( 15) 1 5 4 . 6 5 8  
( 16) 162.599 
( 17) 170.539 
( 18) 179.762 
( 19)  190.339 
( 20)  201.374 
( 21) 214.695 
( 22)  217 .232  
( 23)  236.882 
( 24)  272 .811  
( 25)  312.520 
( 2 6 )  363 .979  
( 27)  520.452 

, 

5.00 55 .00  
5 . 0 0  60.00 
5 .00  6 5 . 0 0  
5 .00  70 .00  
5 . 0 0  . 75.00  
5 . 0 0  80 .00  
4 .20  84 .20  
0.80 8 5 . 0 0  
5.00 90.00 
5 .00  95 .00  
2.70 97.70 
1 . 3 0  99,OO 
0.90 99.90 

Median : 148.228 (pm) Mean: 146.625 (pm) Mode: 142.450 (pm) 
Std.  Dev.: 80.265 (pm) Span: 0.556 
C o e f .  Var: 54.74% Spec. Area: 3947 (crn2/cm3) 

F - 398 



HNF-8862, Rev. 0 

Condition 
TV0<He-Nel: 88.sv- Dist Form. Std. Sarndina times : 100 

(LAMP): 81.5% R.R.irIdexI 1.16-0.OOi ( > 
Agitation : 1 Circultn : 6  U.sonic : OFF< 120) 

Format 
Dist.base : Volume Scaling : Auto Axis : LoeX - LinearY 

Data 
Median : .  162.875pm SP.Acea : 3546cma/cm" S.D. : 98.401pm 
Mode : 210.083pm Mean : 155.319pm 
C.V. : 63.35% 

Span : <D 10.0.0 90.0) / D50 =- 1'.633 

Dia. on %< 5.0%) : 2.880prn % on Dla.( 0.100vm) : 0.0% 
Dia. on %( 25.0%) : 108.948pm yo on D1a.C 1.000prn) : 0.0% 
Dia. on %< 50.0%) : 162.875vm % on Dia.< 10.000lJm) : 18.8% 
Dia. on %( 75.0%) : 216.547vm % on Dia.< 100.000pm> : 23.2% 
Dia. on To< 95.0%) : 307.148pm ,% on Dia.< 1000.000pm> : 100.0~0 . 

.- .___ 

0.02 0.1 1.0 10.0 100 1020 
Particle size I prn 

Sire<pm> 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 

-. Freq<%>Und<%> 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

- .__. 

0.18 1oo.00 
0.33 99.82 
0.60 99.48 
1.30 98.88 

8.69 88.74 
12.18 80.05 

3.07 97.58 
5.77 94.51 

12.05 67.87 
11.35 55.82 

152.5 11.21 44.47 ~ _ _  ~ - _ _  .. 
133.1 6.74 33.26 
116.2 3.20 26.52 
101.5 1.24 23.32 
88.58 0.56 22.023 
77.34 0.23 21.53 
67.52 0.12 21.30 
58.95 0.00 21.18 
51.47 0.00 21.18 
44.94 0.00 21.18 
39.23 0.00 21.18 

Size<um> Freq<%>Und<%> Sira<vrn) Freq(%>Und(%o> 

26.11 0.00 21.18 0.669 0.00 0.00 
- ~-~ 

~ ~~~ ~ ~~ ~. ~~ ~ 

22.80 0.10 2i:ia 0.584 0.00 0.00 
19.90 0.17 21.08 0.510 0.00 0.00 
17.38 0.28 20.91 0.445 0.00 0.00 
15.17 0.41 20.63 0.389 0.00 0.00 
13.25 0.57 20.23 0.339 0.00 0.00 
11.56 0.77 19.65 0.296 0.00 0.00 
10.10 0.9s lS.€38 0.259 0~00 0.00 ~- . - ~ -  ~ _ _  - _ _ ~  _ _  ~. 
8.816 1.18 17.90 0.226 0.00 0.00 
7.697 1.36 16.72 0.197 0.00 0.00 
6.720 1.53 15.36 0.172 0.00 0.00 
5.S67 1.63 13.83 0.150 0.00 0.00 
5.122 1.69 12.20 0.131 
4.472 1.73 10.51 0.115 
3.905 1.73 8.77 0.100 
3.409 1.68 7.05 0.087 

2.599 1.23 3.86 0.067 
2.269 0.97 2.63 0.058 

2.976 1.51 5.37 0.076 

1.981 0.71 1.66 0.051 
1.729 0.48 0.95 0.044 
1.510 0.30 0.47 0.039 
1.318 0.17 0.17 0.034 
1.151 0.00 0.00 0.029 
1.005 0.00 0.00 0.026 

F - 399 
1.....14-. 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 



"F-8862, Rev. 0 

HORIBA LA-910 
PARTICLB SIZE DISTRIBUTION DATA TABLE Custom - C 10/04/01 
File Name: AK103028.DAT Sample Name: 1294 ID NO: 01/09/28-111 
Dist. Porn: STANDARE R.R. Index: 116-000 
Diat. Mode: VOLUME Laser: 88.939 % Lamp: 81.515 Z 
Circulation: 6 Agitation: 1 U.Sonic OFF ( m i d  
Material : Source: Awl03 
Lot  NO : Test No: Dup 

NO. S I Z E ( m )  FREO.% U.SIZE% No. SIZE(um) FREQ.% U.SIZE% 
( 1) 1 . 2 4 9  0.10 0.10 ( 1 5 )  173.009 5 . 0 0  55 .00  
( 2) 1 .747  
( 3 )  2 .171  

( 5) 4.306 
( 6) 6 . 5 2 1  
( 7 )  7 .038  
( 8 )  12 .586  
( 9 )  109.197 
( 1 0 )  124 .928  
( 11) 136 .103  
( 1 2 )  144 .737  
( 13) 153.490 
( 1 4 )  163 .250  

( 4 )  2 . 8 8 5  

0.90 
1 . 3 0  
2 .70  
5.00 
5 . 0 0  
0.80 
4.20 
5 .00  
5.00 
5 . 0 0  
5 . 0 0  
5.00 
5 . 0 0  

1 . 0 0  
2 . 3 0  
5 .00  

10 .00-  - 
15 .00  
15 .80  
20.00 
25 .00  
30 .00  
35 .00  
40.00 
45.00 
50 .00  

( 1 6 )  183.417 
( 1 7 )  193 .953  
( 18)  205.087 
( 19) 217.027 
( 20)  228.967 
( 21)  244 .987  
( 22) 248.'051 
( 23) 270.710 
( 24)  307.542 
( 25) 348.812 
( 26)  405 .285  
( 27)  551.669 

5 .00  60 .00  
5 .00  65.00 
5 . 0 0  , 70.00 
5 . 0 0  75 .00  
5 .00  80.00 
4 .20  8.4. 20 
0 . 8 0  85.00 
5 .00  90.00 
5 . 0 0  95 .00  
2 .70  97.70 
1 . 3 0  '99 . O O  
0.90 99 .90  

Median : 162 .875  (prn) Mean: 155.319 (pm) Mode: 214.044 (pm)  
Std. Dev.: 9 8 . 4 0 1  (pm) Span: 0 .556  
Coef. Var: 63.35% S p e c .  Area: 3546 (cm2/crn3) 

F - 400 

. . . . . . . . , -  ..ll_l-_......_. 



HNF-8862, Rev. 0 

for Windows<TM) Ver.l.2Oi Oct/04/'01 07:14 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTiCLE SIZE MEASUREMENT DATA 
ID# : 010928-112 14:34 Material : 
Filename : Awl03029 Source : Awl03 
Sample : 1294 Lot Numbe : 

Condition 
T%(He-Ne>: 89.0% Dist.Form: Std. Samnlina tlrnes : 100 

Agitation : 3 Circultn : 6  U.sonic : OFF( 120) 
(LAMP): 81.6% R.R.Index: 3 . 1 6 - 0 . O O i  < > 

Format 

Data 

Disl.base : Volume Scaling : Auto Axis : LogX . LinearY 

Median : 154.319prn SP.Area : 3593cm'/cms S.D. : 94.OOlpm 
Mode : 145.139vrn Mean : 149.093pn 
C.V. : 63.05v0 

Span : <D 1 0 . 0 - D  90.0) / D50 5- 2.647 

Dia. on vo< 5.0%) : 2.836pm To on Dia.< 
Dia. O n  vo( 25.0%) : 106.962pm 70 on Dia.< 
Dia. on %C 50.070> : 154.319pm yo on Dia.< 
Dia. on Vo( 75.0%) : 205.905prn 70 on Dia.( 
Dia. on To< 95.070> : 295.952pm 70 on Dia.< 

0.100pm) : O.O'% 
X . 0 0 0 p r n )  : O.Ov0 

10.000pm) : ~ a . 6 7 ~  
100.000prn) : 23.2% 
000.000prn) : 100.0% 

0.0 11 i. 
0.02 

... 
I .  , , ?  _- 

0.1 

Size(wm> 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

,.- 
, 

Particle size / wn 

Sizecpm) Freq<%>Und<%) 

26.11 0.00 
22.80 0.00 
19.90 0.14 
17.38 0.23 

0.16 100.00 15.17 0.35 
0.29 99.84 13.25 0.51 
0.52 99.55 11.56 0.70 
1.06 99.04 10.10 0.91 
2.44 97.97 
4.71 95.53 
7.32 90.82 

~ ~ _ _  
10.92 83.50 

11.99 60.91 
11.77 72.68 

12.87 48.93 
8.44 36.05 
4.28 27.61 

101.5 1.61 23.34 

8.816 1.13 
7.697 1.32 
6.720 1.49 
5.867 1.59 
5.122 1.66 
4.472 1.70 
3.905 1.69 
3.409 1.64 
2.976 1.47 ~ 

~~- ~ - ~ -  2.599 1.21 
88.58 0.72 21.73 2.269 0.97 
77.34 0.29 21.01 1.981 0.73 
67.52 0.14 20.72 1.729 0.51 
58.95 0.00 20.58 1.510 0.33 
51 .47 0.00 20.58 
44.94 0.00 20.58 
39.23 0.00 20.58 

1.318 0.20 
1.151 0.11 
1.005 0.00 

F - 401 

Sizecpm) Freq<%)Und<%) 

20.58 
20.58 
20.58 
20.44 
20.21 
19.86 
19.35 
18.65 
17.73 
16.61 
15.29 
13.80 
12.21 
10.55 

7.16 
5.52 
4.05 
2.84 
1.87 
1.14 
0.63 
0.30 
0.11 
0.00 

8.85 

0.669 0.00 
0.584 0.00 
0.510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 
0.172 0.00 ~ 

0.150 0.00 
0.131 0 .oo 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLB SIZE DISTRIBUTION DATA TABLE Custom - C 10/04/01 
File Name: AW103029.DAT Sample Name: 1294 ID No:  01/09/28-112 
Dist. Form: STANDARD R . R .  Index: 116-000 
Dist. Mode: VOLUME Laser: 89.037 Z Lamp: 81.631 P 
Circulation: 6 Agitation: 3 U.Sonic OFF (min) 
Material: Source: Awl03 
Lot  No: Test No: Dup 

No. SIZE(um) FREQ.% U .SIZE% NO. SIZE(um) FREQ.% Q .SIZE% 
( 1) 1.141 0.10 0.10 ( 15) 163.683 

1.668 
2.109 
2.842 
4.289 
6,554 
7.099 
14.032 

107.198 
120.986 
130.994 
139.035 
146.552 
154.439 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 
10.00- -. 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

( 16) 172.928 
( 17) 183.432 
( 18) 194.219 
( 19) 206.233 
( 20) 219.666 
( 21) 232.248 
( 22) 235.888 
( 23) 258.634 
( 24) 296.216 
( 25) 339.292 
( 261 392.589 
( 271 545.320 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 . 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5 . 0 0  90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 154.319 (pm) Mean: 149.093 (pin) Mode: 142.450 (pm) 
Std. Dev.: 94.001 (pm) Span: 0.584 
Coef. Var: 63.05% spec. Area: 3593 (cmz/cm3) 

F - 402 
. -. . . 



HNF-8862, Rev. 0 

for Windows(TM) Ver.1.20j Oct/04/'01 07:14 HORIBA LA-910 
Laser scatterin= particle sizo distribution analyzer - 

PARTICLE SIZE MEASUREMENT DATA 
ID# : o ios2a- i i3  14:40 Material : 
Filename : Awl03030 Source ; A w l 0 3  
Sample : 1294 Lot Numbe : 

Condition 
T%(He-Ne> : 90.7% Dist.Form: Std. SamalInP times : 100 

<LAMP): 83.2% R.R.lndex: 1.16-0.001 < > 
Agitation : 3 Circuitn :6 U.sonic : ON< 120) 

Format 

Data 

Dist.base : Volume Scaling : Auto Axis : LOEX - LinearY 

Median : 152.435vm SP.Area : 3856cm2/cma S.D. : 80.255pm 
Mode ; 143.963pm Mean : 152.518pm 
C.V. ! 52.62% 

Span : (D 10.0-D 90.0) / D50 =- f.566 

Dia. on %( 5.0%) : 2.305pm Vo on Dia.< 0.100pm) : 0.0% 
Dia. on v0( 25.0%) : 121.505pm . Vo on Diad 1.000pm) : 1.0% 
Dia. on yo< 50.0%) : 152.435~~1 Yo on Dis.< 10.000pm) : 13.1% 
Dia. on yo< 75.0%) : 195.674pm Vo on Dia.( 100.000pm) : 15.5% 
Dia. on %( 95.0%) : 278.996pm Yo on Dia.( 1000.000wn) : 1 0 0 . O ~ o  

_,._..---. 

0.02 0.1 1.0 10.0 100 1020 

Sire<pm> 

1019.5 0.00 100.00 
890.1 0.00 100.00 
777.1 0.00 100.00 
678.5 0.00 100.00 
592.4 0.12 100.00 
517.2 0.21 99.88 

394.2 0.68 99.30 
451.6 0.38 99.68 

344.2 1.65 98.62 
300.5 3.60 
262.4 6.11 
229.1 10.20 
200.0 12.75 
174.6 14.29 
152.5 17.22 
133.1 11.61 
116.2 5.50 
101.5 1.50 
88.58 0.52 
77.34 0.16 
67.52 0.00 
58.95 0.00 
51.47 0.00 
44.94 0.00 
39.23 0.00 

96.97 
93.37 

77.05 
64.30 
50.02 

21.19 
15.69 
14.19 
13.66 
13.51 
13.51 
13.51 
13.51 
13.51 

87.26 

32.80 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 

7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 

1.729 
1.510 
1.318 
1.151 
1.005 

8.816 

1.981 

F -  .. .. ... 

0.00 
0.00 
0.00 
0.00 
0.00 
0.13 
0.21 
0.31 
0.43 
0.55 
0.68 
0.77 
0.85 
0.92 
0.96 
0.98 
0.95 

0.81 
0.75 
0.70 
0.63 
0.56 
0.47 

0.88 

0.38 

403 

13.51 
13.51 
13.51 
13.51 
13.51 
13.51 
13.38 
13.17 
12.86 
12.43 

11.20 
10.43 

8.66 
7.70 
6.72 
5.78 
4.90 
4.09 
3.34 
2.64 
2.02 
1 .a6 

11 .as 

9.58 

0.98 

0.669 

0.510 
0.445 
0.389 
0.339 
0.296 
0,259 
0.226 
0.197 
0.172 
0.150 
0,131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.584 
0.12 0.12 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLB SIZE DISTRIBVTION DATA TABLE Custom - C 10/04/01 
F i l e  Name: AW103030.DAT Sample Name: 1294 ID No: 01/09/28-113 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 90.687 % Lamp: 83.243 t 
Circulation: 6 Agitation: 3 U.Sonic *e Imin) 
Material: Source: Awl03 
Lot No: Test No: nup 

No. S I Z E ( m )  FREQ.% U .SIZE% No, SIZE (m) FREQ.% U.SIZE% 
( 1) 0.653 
( 2 )  1 . 0 1 0  
( 3)  1 . 4 0 5  
( 4 )  2.307 
( 5) 4 .794  
( 6 )  95.546 
( 7 )  101 .755  
( 8 )  113 .020  
( 9)  121.756 
( 10) 129 .032  
( 11) 135 .578  
( 1 2 )  141 .197  
( 1 3 )  146 .817  
( 1 4 )  1 5 2 . 4 3 6  

0 . 1 0  0.10 
0.90 1.00 
1 .30  2.30 
2 .70  5 .00  
5 .00  1 0 . 0 0 -  . 
5 . 0 0  15.00 
0 .80  ' 15 .80  
4 . 2 0  20 .00  
5 . 0 0  25 .00  
5 .00  30 . O O  
5 .00  3 5 . 0 0  
5 . 0 0  40 .00  
5 .00  45 .00  
5 . 0 0  50 .00  

15) 160.185 
1 6 )  167 .940  
1 7 )  176.001 
18) 185.956 
1 9 )  195.910 
20)  208.395 
21)  220.364 
22) 222.644 
23)  244.017 
24)  279.636 
25)  319 .794  
26 )  372 .085  
27)  527.553 

5 . 0 0  55.00 
5 . 0 0  60,OO 
5 . 0 0  65.00 
5 . 0 0  70 .00  
5 . 0 0  7 5 . 0 0  
5 . 0 0  80 .00  
4 .20  84 .20  
0 . 8 0  85 .00  
5 . 0 0  90 .00  
5.00 95.00 
2.70 97.70 
1 . 3 0  '99 .00  
0 .90  99.90 

Median : 152 .435  (pm) Mean: 152.518 (pm) Mode: 142.450 (pm) 
Std. Dev.: 80 .255  (pm) Span: 0.547 
Coef. Var: 52.62% spec. Area: 3856 (crn~/cm3) 

F - 404 



HNF-8862, Rev. 0 

for Windows(TM) Ver.l.2Oj Oct/04/'01 07:14 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
I DP . 010928-114 14~44 Material : 
Filename Awl03031 Source : A w l 0 3  
Sample : 1294 Lot Numbe : 

Condition 
T%(He-Ne> : 90.3% Dist.Form: Std. Samolinn times : 100 

(LAMP): 82.8% R.R.lndsx: 1.16-0.OOi < > 
Agitation : 1 Ci rcu Itn : 6  U.sonic : @< 120) 

Format OFF 
Dist.base : volume Scaling : Auto Axis : LOEX. LinearY 

Data 
Median : 151.178pm SP.Area : 3814cm2/cma S.O. : 80.288pm 
Mode : 143.840pm Mean : 150.300wn 
C.V. : 53.42% 

Span : (D 10.0-D 90.0) / 050 =- 1'.564 

Size(pm) 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 ~~ 

451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.11 100.00 
0.20 99.89 
0.35 99.70 
0.63 99.34 
1.55 
3.42 
5.86 
9.92 

12.60 
14.28 
17.43 
11.78 
5.53 
1.45 
0.49 
0.14 
0.00 
0.00 
0.00 
0.00 
0.00 

98.71 
97.16 
93.74 

77.95 
65.35 
51.08 
33.65 
21.87 
16.33 

14.39 
14.25 
14.25 
14.25 
14.25 
14.25 

87.87 

14.88 

Particle size / vrn 

26.11 

19.90 
17.38 

22.80 

15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

F -  

0.00 14.25 
0.00 14.25 
0.00 14.25 
0.00 14.25 
0.00 14.25 
0.10 14.25 
0.17 14.14 
0.27 13.97 
0.39 13.70 
0.52 13.31 
0.66 12.79 
0.79 12.12 
0.90 11.34 
1.01 10.43 
1.10 9.42 
1.17 8.32 
1.16 7.15 
1.09 5.99 ~ ~~ 

1.00 4.90 
0.90 3.90 
0.80 3.00 
0.67 2.20 
0.54 1.53 
0.41 0.99 
0.29 0.58 

.405 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 

0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.087 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTImE SIZE DISTRIBUTION DATA TABLE Custom - C 10/04/01 
File Name: AW103031.DAT Sample Name: 1294 ID NO: 01/09/28-114 
Diet. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 90.260 I Lamp: 82.772 9. 
Circulation: 6 Agitation: 1 U.Sonic b G  (mid 
Material: Source: Awl03 
Lot No: Test No: Dup , 

No. SIzE(um1 FR€?O.% U.SIZE% No. SIzEtum) BREO.% U.SIZE% 
0.756 0 .10  0.10 ( 15) 158.542 
1 . 1 5 4  
1.538 
2 .298  
4 .229  

89 .648  
96.737 

111.234 
120.702 
127 .871  
134.603 
140.154 
145 .705  
151.256 

0.90 
1 .30  
2 . 7 0  
5 . 0 0  
5 . 0 0  
0.80 
4 .20  
5 . 0 0  
5 .00  
5 .00  
5 . 0.0 
5.00 
5 . 0 0  

1 .00  
2 . 3 0  
5 . 0 0  

1 0  . oo - .  
1 5 . 0 0  
15 .80  
20 .00  
25.00 
30.00 
35.00 
40.00 
45.00  
50.00 

( 1 6 )  166 .305  
( 1 7 )  1 7 4 . 0 6 8  
( 18) 183.977 

( 2 0 )  205.999 
( 21) 218.312 
( 22)  220.'657 
( 23)  241.161 
( 24)  276.467 
( 25)  315.804 
( 26)  367.178 
( 27)  523.249 

. ( 1 9 )  194 .050  

5 .00  55.00 
5 . 0 0  60 .00  
5 . 0 0  65.00 
5.00 , 70.00 
5 .00  75 .00  
5 .00  80 .00  
4.20 84 .20  
0.80 85 .00  
5 . 0 0  90 .00  
5 .00  ' 9 5 . 0 0 .  
2 .70  97 .70  
1 . 3 0  ' 99 .00  
0.90 99 .90  

Median : 151.178 (prn) Mean: 150.299 (pm) Mode: 142.450 (,urn) 
Std.  Dev.: 80.288 (,urn) Span: 0 .543 
Coef. Var: 53.42% Spec .  Area:' 3814 (crn2/crn3) 

F - 406 
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APPENDIX F-12 

AY-IO1 SIEVE TEST SAMPLES: PSD MEASUREMENT RESULTS 

Consisting of 34 pages including this cover page 

F - 407 



HNF-8862, Rev. 0 

TABLE F-12. Sample identification and PSD run conditions. AY-101 composite, sieve test 
samples SOlT001296 ( > 500 pm) and SOIT001299 ( < 53 pm). 

Conditions Key: P =Pump Speed Setting; P6 = 14.4 mL/s 
S = Stirrer Speed Setting (1-7); SI = Stirrer Speed 1; S3 =Stirrer Speed 3 
US = Ultrasonic ON Time (min); DT = Delay Time (min) between end of 

ultrasonic treatment and PSD measurement. 
Time = Clock time at beginning of measurement. 

.... . ___ I - Sample , P F D T  Run ~ - C u m u l a t i v ~ T i m e  (min) 
1 Sieve Fraction Conditions At Conditions 

............. .--I 

0 O ( ? t ?  ?I i I 
0 01 10:48 ' 4 41 i 

Oi 10:52 8 4; 4 

SOIT001296 
1 

..... 0 
... 2 01 1056 1 4 - 7 0  2 - 0 

.._,. ...... 
0 0111:02 16 6_1 10 2 2 ...... .- .... - . . .__ *.. 

j 

... ... ..... 

. .  . ._.____ _.___ - 

I 

AY101063 ' 6 ! .-.-. ! 
F - 408 

....... 
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Condition 
He-Ne> : 89.0% Dist.Form: Std. Samniinn times : 100 

T7(<LAMP): 88.2% R.R.Index: 1.16-0.OOi < ) 

Aeitation : 1 Circultn : 6  U.sonic : OFF( 120) 

Format 

Data 

Dist.base : Volume Scaling : Auto Axis : LogX. LinearY 

Median : 104.879um SP.Arsa : 1728cm'/cm' S.D. : 98.601um 
Mode : 142.246;m Mean : 122.512ym 
C.V. : 80.48% 

Span : <D 10.0-D 90.0) / D50 =- 2.316 

Dia. on yo( 5.0%) : 7.435wrn v0 on Dia.< 0.100wrn) : 0.0% 
Dia. on %( 25.0V0) : 43.862wm 5% on Dia.( 1.000pm) : 0.0% 
Dia. on %< 50.0%) : 104.879ym yo on Dia.( 10.000ym) : 7.7% 
Dia. on %< 75.0%) : 174.238pm % on Dia.< 100.000ym) : 47.9% 
Dia. on yo( 95.070) : 314.456pm yo on Dia.( 1000.000ym) : 100.O%o ' 

0.02 0.1 1.0 10.0 100 1020 
Particle size / prn 

Sizs<wm> 
... . 

l019:5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 ~~ 

344.2 
300.5 
262.4 
229.1 
200.0 
174.6 ~ 

152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

Fraq<%)U nd<%> 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.29 100.00 
0.53 99.71 
0.95 99.18 
1.61 98.22 

.. . Sii=<wm) Freq(%>Und<70b) Size<vm) Freq<%)Und<%> 

26.11 1.39 17.93 0.669 0.00 0.00 
22.80 1.49 16.54 0.584 0.00 0.00 
19.90 1.46 15.05 0.510 0.00 0.00 
17.38 1.50 13.60 0.445 0.00 0.00 
15.17 1.47 12.10 0.389 0.00 0.00 
13.25 1.43 10.63 0.339 0.00 0.00 
11.56 1.38 9.20 0.296 0.00 0.00 

-. .. __ 

10.10 1.32 

3.33 94.19 7.697 1.10 
4.32 90.86 6.720 0.99 

2.43 96.62 8.816 1.22 

5.38 86.54 
6.05 81.16 
6.62 75.11 
7.03 68.48 
6.77 61.46 
6.20 54.69 
5.44 48.49 
4.76 43.05 
4.05 38.29 
3.48 34.24 
2.94 30.77 
2.44 27.82 
2.15 25.38 
1.97 23.23 

5.867 0.83 
5.122 0.68 
4.472 0.55 
3.905 0.43 
3.409 0.32 
2.976 0.22 
2.599 0.15 
2.269 0.00 
1.981 0.00 
1.729 0.00 
1.510 0.00 
1.318 0.00 
1.151 0.00 
1.005 0.00 

F 409 

7.82 0.259 
6.50 0.226 
5.28 0.197 
4.18 0.172 
3.19 0.150 
2.36 0.131 ~ ~~ 

1.68 0.115 
1.12 0.100 
0.69 0.087 
0.37 0.076 
0.15 0.067 
0.00 0.058 
0.00 0.051 

0.00 0.039 

0.00 0.029 
0.00 0.026 

0.00 0.04a 

0.00 0.034 

0.00 0.00 ~~ ~~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 ~ ~~ . ~~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
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HORIEjA LA-910 
PARTICLE S I Z E  DISTRIBUTION DATA TABLE Custom - C L0/04/01 
File Name: AY10100fJ.DAT Sample Name: 1296 ID NO: 01/09/2S-091 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLLWE Laeer: 88.969 % Lamp: 88.235 Z 
Circulation: 6 witation: 1 U.Sonic OFF (mini 
Material: Source: AYlQl 

No. .??IZE(um) FREQ.% U.SIZE% NO. SIZE(um) FRBQ.% U.SIZE% 
2.496 0.10 0.10 ( 151 116.988 5.00 55.00 
3.764 
5.064 
7.448 
12.505. 
19.813 
21.358 
31.213 
43.919 
57.009 
69.364 
81.381 
93.204 

105.062 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5 . 0 0  

1.00 
2.30 
5.00 

15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

10.00 - 

123,465 
142.857 
157.526 
174.263 
195.138 
216.430 
220.054 
255.732 
315.111 
377.915 
440.924 
566.816 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 ' 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00. 
2.70 97.70 
1.30 .99.00 
0.90 99.90 

Median : 104.879 (pm) Mean: 122.512 (pm)  Mode: 142.450 (pm) 
Std. Dev.: 98.601 (pm) Span: 1.337 
Coef .  Var: 80.48% Spec. Area: 1728 (cm2/cm3) 

F - 410 
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for WindowsCTM) Ver.l.20j Oct/04/’01 07:36 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
I DK : oio9za-092 io:55 Material : 
Filename : AY101049  
Sample : 1296 Lot Numb- : 

: A Y l O l  Source 

Condition 
T%Cne-Ne’r : 86.4% Dist.Form: Std. Samulinn times : 100 

Asitation : 3 Circultn : 6  U.sonic : OFF< 120) 

(LAMP): 85.6% R.R.lndex: 1.16.O.OOi ( > 

Format 

Data 

Dist.base : Volume Scaling : Auto Axis : LogX - LinearY 

Median : 99.089pm SP.Area : 2323crn’/cms S.O. : 94.371 
Mode : 142.078pm Mean : 113.701pm 
C.V. : 83.00% 

.- . 
Span : (D 10.0-D 90.0) / 050 = 2.311 

Dia. on %< 5.0%) : 6.099vm 70 on Dia.< o.loOrm) : o.0yo 
Dia. on %< 25.0%) : 33.412pm % on Dia.< 1.000pm) : 0.0% 
Dia. on yo( 50.0y0) : 99.089pm 70 on Dia.< 10.000prn) : 10.2% 
Dia. on v0( 75.070> : 164.886pm Yo on Dia.< 100.000prn> : 50.4% 
Dia. on 95.0%) : 292.981pm To on Dia.< 1000.000prn> : 100.0% 

0.02 0.1 1.0 10.0 100 1020 
Particle size I urn 

Size(pm> 

1019.5 

777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

890.1 

88.58 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

Size<lrm) Freqc%>Und<%> Size<pm> Freq<%’,)Und<76> 

26.11 1.50 21.95 0.669 0.00 0.00 
22.80 1.65 20.45 0.584 0.00 0.00 
19.90 1.66 18.80 0.510 0.00 0.00 
17.38 1.74 17.13 0.445 0.00 0.00 

__________ -.___-I 

~. ~ ~ ~. ~ .. ~~~~ ~ ~ . ~ 

0.21 100.00 15.17 1.73 15.39 0.389 0.00 0.00 
0.39 99.79 13.25 1.70 13.66 0.339 0.00 0.00 
0.69 99.40 11.56 1.66 11.96 0.296 0.00 0.00 
1.25 98.71 10.10 1.59 10.30 0.259 0.00 0.00 
1.93 97.46 
2.84 95.53 
3.89 92.69 
5.10 88.81 
5.92 83.71 
6.61 77.79 
7.13 71.18 
6.88 64.05 
6.25 57.17 
5.26 50.92 
4.53 45.66 
3.76 41.12 
3.21 37.36 
2.70 34.15 
2.21 31.46 
2.01 29.25 
1.91 27.24 

8.816 1.49 8.71 0.226 0.00 0.00 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 

1.151 
1.005 

1.318 

F -4 

1.35 
1.23 
1.05 
0.89 
0.75 
0.61 

0.35 
0.24 
0.17 
0.11 
0.00 
0.00 
0.00 
0.00 
0.00 

0.48 

11 

7.23 
5.88 

3.60 
2.71 
1.96 
1.35 
0.87 
0.52 
0.28 
0.11 
0.00 
0.00 
0.00 
0.00 
0.00 

11.65 

0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



"F-8862,  Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/04/01 
File Name: AYl01049.DAT Sample Name: 1296 
Digt. Fom: STANDAFD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 86.427 k Lamp: 85.619 % 
Circulation: 6 Agitation: 3 U.Sonic OFF (min) 
Material : Source: AYlOl 

ID No: 01/09/28-092 

No. SIZEfW1) FRBO.% U.SIZE% NO. SIZE(1110) FREO.% lJ.SIZE% 
( 1) 1.948 

( 3) 4.163 
( 4) 6.110 

( 6) 14.736 
( 7) 15.689 

( 2) 3.091 

( 5) 9.854 

( 8) 22.009 
( 9) 33.457 
( 10) 47.160 
( 11) 61.214 
( 12) 74.408 
( 13) 86.957 
( 14) 99.216 

0.10 0.10 
0.90 1.00 
1.30 2.30 
2.70 5.00 
5.00 10.00 
5.00 15.00- 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50 .OO 

( 15) 111.097 
( 16) 123.163 
( 17) 135.677 
( 18) 149.246 
( 19) 165.255 
( 20) 184.086 
( 21) 202.794 
( 22) 207.359 
( 23) 239.305 
( 24) 293.381 
( 2 5 )  353.880 
( 26) 418.452 
( 27) 557.267 

. 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 . 99.00 
0.90 99.90 

Median : 99,089 (pm) Mean: 113.701 (pm) Mode: 142.450 (pm) 
Std. Dev.: 94.371 (pml Span: 1.293 
Coef. Var: 83.00% Spec. Area: 2123 (cm2/cm3) 

. .. 
F - 412 



HNF-8862, Rev. 0 

f o r  Windows(TM) Ver.l.201 Oct/04/'01 07:36 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 01 0928-093 11 :00 Material : 
Filename : AY101050 Source : A Y l O l  
Sample : 1296 Lot Numba : 

Condition 
TYo,(He-Nel : 74.57- 0ist.Form: Std. Samoiine times : 100 

(LAMP): 69.9% R.R.lnder: 1.16-0.OOi [ > 
Agitation : 3 Circultn : 6  U.sonic : ON< 120) 

Format 

Data 

Dist.base : Volume Scaling : Auto Axis : LogX. LinearY 

Median : 53.537pm SP.Area : 6257cm*/cm' S.D. : 84.75aprn 
M o d e  : 142.487pm Mean : 82.488pm 
C.V. : 102.75% 

Span : (0 10.0-D 90.0) / D50 =- 31644 

Dia. on %( 5.0%) : 2.223pm V0 on DiaX 0.100pm) : 0.0% 
Dia. on %( 25.0%) : 7.485pm % on Dia.C I .Ooown) : 0.45% 
Dia. on %< 50.0%) : 53.537pm 70 on Dia.< 10.000prn) : 31.5% 
Dia. on %< 75.0y0> : 143.668pm ?& o n  Dia.< 100.000pm) : 59.0% 
Dia. on %( 95.0%) : 233.753prn % on Dia.( 1000.0OOpm) : 100.0% 

0.02 0.1 1.0 10.0 100 1020 
Particle size I pm 

Size(urn> 

1019.5 

777.1 

592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 

. . 

890.1 

678.5 

174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 

88.58 

58.95 
51.47 
44.94 
39.23 

FreqC%)Und<%? 

0.00 100.00 
0.00 100.00 
0.00 100.00 

- . - 

_ _ ~  ~. 
0.00' 100.00 
0.00 100.00 
0.11 100.00 
0.21 99.89 
0.37 99.68 
0.66 99.31 
1.44 98.65 
2.59 97.21 
4.30 94.61 
5.51 90.31 
6.54 84.80 
7.44 78.25 
6.52 70.81 
4.99 64.30 
3.33 59.31 
2.41 55.98 

1.26 51.95 
0.97 50.69 
0.71 49.72 
0.73 49.00 
0.79 48.28 

1.63 53.58 

26.11 0.98 

19.90 1 .ea 
22.80 1.37 

17.38 2.07 
15.17 2.39 
13.25 2.66 
11.56 2.91 
10.10 3.04 
8.816 3.07 ~ ~ 

7.697 2.99 
6.720 2.92 
5.867 2.69 

4.472 2.31 
3.905 2.12 
3.409 1.91 
2.976 1.64 
2.599 1.37 
2.269 1.14 
1.981 0.98 

1.510 0.73 

5.122 2.48 

1.729 0.88 

1.318 0.59 

1.005 0.28 
1.151 0.43 

45.78 
44.80 
43.43 
41.75 
39.68 
37.29 
34.63 
31.72 
28.69 
25.61 
22.62 
19.70 
17.01 
14.53 
12.22 
10.09 

6.54 
5.17 
4.03 
3.06 
2.18 
1.45 

0.43 

a. 18 

0.86 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 

0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.058 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

~ .~ ~ ~~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

0.00 0.00 
0.00 0.00 
0.00 0.00 - ~- 
0.00 0.00 
0.00 0.00 

F - 413 
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( 1) 0.841 

( 3) 1.541 
( 4) 2.225 

( 2) 1.190 

( 5) 3.388 
( 6) 4.595 

( 8) 5.954 
( 7) 4.805 

( 9) 7.496 
( 10) 9.370 

( 12) 15.514 
( 13) 23.482 
( 14) 53.640 

( 11) 11.800 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/04/01 
File Name.: AY10105O.DAT Sample Name: 1296 ID NO: 01/09/28-093 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 74.532 % Lamp: 69 .876  t 
Circulation: 6 Agitation: 3 IJ.Sonic *+ (mid 
Material: Source: AYlOl 

No. SIZE(um) FREQ.% U.SIZE% No. SIZE(um) FREQ.% U.SIZE% 
0.10 0.10 ( 15) 83.985 5.00 55.00 
0.90 1 ..oo 
1.30 2.30 
2.70 5.00 
5.00 10.00 
5.00 15.00- ' 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

( 16) 103.495 
( 17) 118.030 
( 18) 130.991 
( 19) 143.992 
( 20) 158.371 
( 21) 172.593 
( 22) 175.549 
( 23) 198.569 
( 24) 234.035 
( 25) 275.443 
( 26) 323.726 
( 27) 459.607 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 ' 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 53.537 (pm) Mean: 82.488 (pm) Mode: 142.450 (pm) 
Std. Dev.: 84.758 (pm) Span: 1.683 
Coef. V a r :  102.75% Spec. m e a :  6257 (cm2/cm3) 

F - 414 
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for Windows<TM) Ver.l.20j Oct/04/'01 07:36 HORlBA LA-910,  . 
Laser scattering narticle sire distrabutlon analyzer 

PARTICLE SIZE MEASUREMENT DATA 
: 010928-094 11:04 Material : ID# 

Filename : AY101051 
Sample : 1296 Lot Numbe : 

Source : A Y l O l  

Condition 
TyXHe-Ne): 74.701, Dist.Form: Std. Samolin- times : 100 

CLAMP): 70.1% R.R.lndex: 1.16-0.OOi C 
Agitation : 1 Circultn : 6  U.sonic :&< 120) 

Format 
Dist.base : Volume Scaling : Auto Axis : LogX . LinearY 

Data 
Median : 18.4531~m SP.Area : 7162cm'/cm' S.D. : 67.496vm 
Mode : 125.8691~~1 Mean : 61.396ym 
C.V. : 109.93% 

Span : <D 10.O.D 90.0) / D50 =-  81349 

Dia. on %< 5.0%) : 2.132vm V0 on Dia.< 0.100vm) : 0.0% 
Dia. on %< 25.0%) : 6.203pm yo on Dia.< 1.000vm) : 0.3% 
Dia. on %< 50.0%) : lB.453vm yo on Dia.< 10.000pm) : 37.6% 
Die. on %< 75.0%) : 116.987vm % on Dia.< 100.qOOvm) : 68.4% 
Dia. on %< 95.0%) : 183.977vm yo on Dia.< 1000.000~rn) : 100.0% 

0.02 0.1 1.0 10.0 100 1020 
Particle size I urn 

Size<pm> 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

88.58 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

0.37 99.68 
0.67 99.31 
1.73 98.65 
3.12 96.92 
4.89 93.80 

7.13 81.78 

3.89 68.78 
2.85 64.89 
1.89 62.05 
1.44 60.15 
1.08 58.72 
0.76 57.64 
0.77 56.88 
0.84 56.11 

7.13 sa.91 

5.87 74.65 

Sizecvm) 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

F 

1.02 
1.46 

2.29 
1 .a2 

2.68 
3.03 
3.35 
3.55 
3.63 
3.58 
3.52 
3.27 
3.04 
2.85 
2.63 

2.05 
1.70 

2.38 

~~ ~ 

1.39 
1.16 
0.93 
0.77 
0.58 
0.39 
0.23 

415 

53.50 
52.48 
51.01 
49.20 
46.90 
44;22 
41.19 
37.83 
34.28 
30.65 
27.07 
23.56 
20.29 
17.25 
14.40 
11.77 
9.38 
7.33 
5.63 
4.24 
3.09 
2.09 
1.32 
0.74 
0.34 

0.669 
0.584 
0.510 
0.445 
0.389 ~. 
0.339 
0.296 
0.259 
0.226 
0.397 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 

0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.058 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 ~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 



HNF-8862, Rev. 0 

HORIBA LR-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/04/01 
File Name: AY101051.DAT Sample Name: 1296 ID No: 01/09/2S-094 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 74.687 5 Lamp: 70.077 % 
Circulation: 6 Agitation: 1 U.Sonic (IFF (minl 
Material : Source: AYlOl 

dSC 
,0/51Q\ 

No. SIZE(um) FREO.% U.SIZE% No. SIZElum) FREQ.% U.SIZE% 
( 1) 0.866 
( 2 )  I. 226 
( 3) I. 556 
( 4) 2.137 
( 5) 3.088 
( 6) 4.024 
( 7) 4.183 
( 8) 5.060 
( 9) 6.217 
( 10) 7.519 
( 11) 9.074 
( 12) 11.045 
( 131 13.805 
14) 18.495 

0.10 0.10 
0.90 1.00 
1.30 2.30 
2.70 5.00 
5.00 10.00 
5.00 15.00' ' 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 ' 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

( 15) 32.946 
( 16) 66.608 
( 17) 88.936 
( 18) 104.521 
( 19) 117.040 
( 20) 128.885 
( 21) 139.672 
( 22) 141.844 
( 23) 157.404 
( 24) 184.383 
( 25) 213.151 
( 26) 246.813 
( 27) 350.381 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 . 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5 . 0 0  90.00 
5.00 95.00 
2.70 97.70 
1.30 , 99.00 
0.90 99.90 

Median : 18.453 (pm) Mean: 61.396 (pn)  Mode: 124.370 (pm) 
S t d .  Dev.: 67.496 (pm) Span: 3.630 
Coef .  V a r :  109.93% Spec. Area: 7162 (cm2/cm3) 

F - 416 



HNF-8862, Rev. 0 

for Windows<TM) Ver.l.201 Ocf/04/'01 07:36 HORIBA LA-910 
Laser scattaring particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010928-095 11:13 Material : 
Filename : AY101052 Source : A Y l O l  
sample : 1296 LotNurnbs ; 

Condition 
T%',(Hd-Ne) : 90.99, Dist.Form: Std. Samdinn times : 100 

<LAMP>: 90.0% R.R.Index: 1.16-0 .OOi  < > 
Agitation : 1 Circultn :6 U.sonic : OFF< 120) 

Format 
Dist.base : Volume Scaling : Auto Axis : LOgX - LinaarY 

Data 
Median : 76.004pm SP.Area : 2893cm*/cma S.D. : 80.652pm 
M o d e  : 162.596wn Mean : 92.937prn 
C.V. : 86.78% 

Span : CD 10.0-0 90.0) / D50 = 2.656 

Dia. on %( 5.0%): 4.948prn % o n  Dia.< 0.100prn) : 0.0% 
Dia. on %< 25.0%) : 16.888b1m V0 on Dia.< 1.000wn) : 0.0% 
Dia. en vo< 50.070) : 76.004pm on Dia.< 10.000~m) : 15.0% 
Dia. an %< 75.0%) : 153.936pm To on Dia.< 100.000Clm> : 57.2% 
Dia. on yo( 95.0%) : 239.877pm % on Dia.< 1000.000pm> : 100.0% ' 

- ,  

0.02 0.1 1.0 10.0 100 1020 
Particle size / wn 

Size(pn) 

1019.5 

777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 

890.1 

174.6 

Freq<%)Und<%> 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.17 100.00 

1.79 99.12 

.. . __._ 

0.71 99.83 

3.63 97.33 262.4 ~ _ _  ~ 

229.1 5.71 93.80 
200.0 6.49 88.09 

7.10 81.60 
152.5 6.85 74.49 

SizeCpm) 

26.11 
22 .a0 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 

5.122 
4.472 
3.905 

5.867 

Freq<%)Und<%> 

2.41 30.47 

__ 
2.14 32.62 

2.50 28.06 
2.63 25.55 
2.64 22.92 
2.59 20.28 
2.51 17.70 
2.38 15.18 
2.20 12.80 
1.98 10.60 
1.78 8.62 
1.52 6.84 
1.28 5.33 
1.08 4.04 
0.88 2.97 

Sire<um) 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 - 

0.150 0.00 0.00 
0.131 0.00 0.00 
0.115 0.00 0.00 
0,100 0.00 0.00 

133.1 5.60 67.64 3.409 0.70 2.09 0.087 0.00 0.00 
116.2 4.40 62.04 2.976 0.52 1.39 0.076 0.00 0.00 
101.5 3.99 57.64 2.599 0.36 0.88 0.067 0.00 0.00 
88.58 3.32 53.65 2.269 0.24 0.52 0.058 0.00 0.00 
77.34 2.60 50.33 1.981 0.16 0.28 0.051 0.00 0.00 
67.52 2.47 47.73 1.729 0.11 0.11 0.044 0.00 0.00 
58.95 2.24 45.26 1.510 0.00 0.00 0.039 0.00 0.00 
51.47 1.98 43.03 1.318 0.00 0.00 0.054' 0.00 0.00 
44.94 2.03 41.05 1.151 0.00 0.00 0.029 0.00 0.00 
39.23 2.13 39.02 1.005 0.00 0.00 0.026 0.00 0.00 
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HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/04/01 
File Name: AY301052.DAT Sample Name: 1296 ID NO: 01/03/28-095 
Dlst. Form: STANDARD R.R. Index: 116-000 
Diet. Mode: VOLUME Laser: 90.929 P Lamp: 89.977 % 
Circulation: 6 Agitation: 1 U.Sonic OFF (rnin) 
Material : Source: AYlOl 
Lot No: Teat No: Dup 

No. SIZE(um) FREO.% U.SIZE% No. SIZE(um) FREQ.% U.SIZE% 
1.704 
2.689 
3.527 
4.957 
7.401 
9.998 

10.457 
13.061 
16.913 
22.229 
30.491 
41.982 
58.072 
76.080 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 

15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

lo.oo-' 

( 15) 92.943 
( 16) 109.382 
( 17) 125.145 
( 18) 139.766 
( 19) 154.033 
( 20) 169.634 
( 21) 184..795 
( 22) 187.924 
( 23) 209.726 
( 24) 240.380 
( 2 5 )  270.262 
( 26) 297.972 
( 27) 364.138 

. 

~ 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 , 97.70 
1.30 99.00 
0.90 99.90 

Median : 76.004 (.urn) Mean: 92.937 (pm)  Mode: 163.159 (pm)  
Std. Dev.: 80.652 ( p m )  Span: 1.131 
C o e f .  Var: 86.78% Spec. Area: 2893 (cm2/cm31 

F - 418 
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for  WindowsCTM) Ver.l.20i Oct/04/’01 07:36 HORIBA LA-910, . 
Laser scattering particle size distrtbution analyzer 

: 010928-096 11:17 Material ! 
Filename : AY101053 Source 
Sample : 1296 Lot Nurnbe : 

PARTICLE SIZE MEASUREMENT DATA 
ID# 

: A Y l O l  

Condition 
T%<He-Ne> : 90.5% Dist.Forrn: Std. Sarnolinp. times : 100 

Agitation : 3 Circultn : 6  U.sonic : OFF< 120) 
CLAMP): 89.3% R.R.Index: 1.16.O.OOi < > 

Format 

Data 

Dist.base : Volume Scaling : Auto. AXIS : LogX - LinearY 

Median : 88.639vm SP.Area : 2820cm*/cm* S.D. : 96.159pm 
Mode : 211.284pm Mean : 108.474prn 
C.V. : 88.65% 

Span : <D 10.0-D 90.0) / D50 = 2.678 

Dia. on %< 5.0%) : 4.896prn % on Diad O.lOOprn> : 0.0% 
Dia. on yo( 25.0%) : 17.698prn % on Dia.( i.oo0pm) : 0.0% 
Dia. on yo< 50.0%) : 88.639pm % on Dia.( 10.000prn) : 14.8% 
Dia. on %( 75.0%) : 179.212prn Yo on Dia.( 100.000pm) : 53.0% 
Dia. on yo( 95.0T0) : 285.069pm V0 on Dia.( 1000.000prn) : 100.0% ’ 

- 

S ize<v m) Frea<%>U nd<%> 

1019.5 0.00 100.00 
890.1 0.00 100.00 
777.1 0.00 100.00 
678.5 0.00 100.00 
592.4 0.00 100.00 
517.2 0.14 100.00 

. - ... . . __- ._.__ 

451.6 0.26 99.86 
394.2 

300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
5 1.47 
44.94 
39.23 

344.2 
0.96 
2.23 
3.65 
5.42 
6.90 
6.74 
6.53 
5.70 
4.56 
3.61 
3.33 
2.82 
2.29 
2.19 
2.01 

1.85 
1.93 

1 .ai 

. 

99.60 
98.65 
96.42 
92.77 
87.35 
80.45 
73.71 
67.18 
61.48 
56.93 
53.32 
49.98 
47.16 
44.87 
42.68 
40.66 
38.86 
37.01 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 

Particle size / urn 

Freq<%)Und(o/o> 

1.96 31.18 
2.22 29.22 
2.31 27.00 
2.45 24.69 
2.47 22.24 
2.44 19.77 
2.39 17.33 
2.27 14.95 
2.12 12.67 
1.91 , 10.56 
1.73 8.64 
1.49 6.91 
1.27 5.42’ 
1.07 4.16 

3.905 0.89 3.08 ~ - ~~ 

3.409 0.71 2.19 
2.976 0.53 1.48 
2.599 0.38 0.95 
2.269 0.26 0.57 
1.981 0.18 0.31 
1.729 0.13 0.13 
1.510 0.00 0.00 
1.318 0.00 0.00 
1.151 0.00 0.00 
1.005 0.00 0.00 

F - 419 . . .. . . .. . 

0.669 0.00 
0.584 0.00 
0.510 0.00 
0.445 0.00 
0,389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 
0.172 0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0 -00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE CUStOm - C 10/04/01 
File Name: AY101053.DAT Sample Name: 1296 ID No: 01/09/28-096 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 90.511 % Lamp: 89.315 % 
Circulation: 6 Agitation: 3 U.Sonic OFF (mid 
Material: Source: AYlOl 
L o t  No: T e s t  No: Dup 

No. SIZE(um) FREO.% tl. SIZE8 No. SIZE(m) FREQ.8 U.SIZE% 
1) 1.679 

( 2) 2.635 
( 3) 3.468 
( 4) 4.906 
( 5) 7.412 
( 6) 10.129 
( 7) 10.622 
( 8 )  13.425 
( 9) 17.718 
( 10) 24.121 
( 11) 34.092 
( 12) 49.073 
( 13) 68.093 
( 14) 88.643 

0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

0.10 0.10 [ 15) 
0.90 1.00 ( 16) 
1.30 2.30 ( 17) 
2.70 5.00 ( 18) 
5.00 10.00 - ' ( 19) 
5.00 15.00 [ 20) 

21) 
22) 
23) 
24 1 
25) 
26) 
27) 

108.334 
127.606 
145.054 
162.028 
179.475 
198.308 
215.805 
219.176 
245.364 
285.687 
325.633 
362.692 
470.910 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 . 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 , 97.70 
1.30 99.00 
0.90 99.90 

Median : 88.639 ( p m )  Mean: 108.474 (pm) Mode: 214.044 (pm) 
Std.  D e v . :  96.159 (pm) Span: 1.194 
Coef. Var: 88.65% Spec. Area: 2820 (cm2/cm3) 

F - 420 



“3862, Rev. 0 

for Windows<TM) Ver.1.203 Oct/04/’01 07:36 HORIBA LA-910 
Laser scattering particle size distribution analyzer - .  

PARTICLE SIZE MEASUREMENT DATA . 
ID# 
Filename : AY101054 
Sample : 1296 Lot Numb@ : 

: oio92a-097 1 i:23 
: A Y l O l  Sourcs 

Condition 
Tyo(He-Ne> : 85.8% Dist.Form: Std. SamDlinn times : 100 

Agitation I 3 Circultn : 6  Usonic : O N <  120) 
(LAMP): 82.15% R.R.lndex: 1.16-0.OOi < ) 

Format 

Data 

Dist.base : Volume Scaling : Auto Axis : LogX - LinearY 

Median : 103.435pm SP.Area : 5378cmP/om’ S.D. : 76.938pm 
Mode : 142.210pm Mean : 92.053pm 
C.V. : 83.58% 

Span : (D 10.0-D 90.0) / D50 = 1.813 

Dia. on Yo< 5.0%) : 2.434vm 70 on Dia.< 0.100pm) : 0.0% 
Dia. on yo( 25.0y0> : 8.845vm V0 on Diad 1.000pm) : 0.4% 
Dia. on %( 50.0%) : 10.3.435pm 5% on Dia.< 10.000pm> : 27.3% 
Dia. on yo< 75.0y0> : 150.236pm 5% on Dia.( 100.000pm) : 48.6% 
Dia. on %< 95.0%) : 217.069pm Yo on D1a.C 1000.000pm) : 100.070 

.. 

0.02 0.1 1.0 10.0 1020 
Particle si20 / urn 

Size<pm) Freq<%)Und(%) SizeCvm) FreqC%)Und<%> Slze<pm) Frecl<%>UndC%) 

1019.5 0.00 100.00 26.11 0.52 37.68 0.669 0.00 0.00 
890.1 0.00 100.00 22.80 0.82 37.16 0.584 0.00 0.00 
777.1 0.00 100.00 19-90 1.09 36.34 0.510 0.00 0.00 

. . ____ 

~-~ ._ . ~ _ .  . . ~  ~ ~ ~ ~~ 

678.5 0.00 100.00 17.38 1.46 35.26 0.445 0.00 0.00 
592.4 0.00 100.00 15.17 1.78 33.80 0.389 0.00 0.00 
517.2 0.00 100.00 13.25 2.10 32.01 0.339 0.00 0.00 
451.6 0.00 100.00 11.56 2.39 29.91 0.296 0.00 0.00 
394.2 0.13 100.00 10.10 2.58 27.52 0.259 0.00 0.00 
344.2 0.23 99.87 8.816 2.67 
300.5 0.80 99.64 7.697 2.63 
262.4 2.04 98.84 6.720 2.58 
229.1 4.53 96.80 5.867 2.38 
200.0 6.92 92.26 5.122 2.19 
174.6 9.16 85.35 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

10.98 
9.43 
‘6.73 
3.86 
2.45 
1.42 
0.95 
0.63 
0.39 
0.38 
0.41 

76.19 
65.21 
55.77 
49.04 
45.19 
42.74 
41.32 
40.37 
39.73 
39.34 
38.96 

4.472 2.03 
3.905 1.85 
3.409 1.65 
2.976 1.41 
2.599 1.18 
2.269 0.97 
1.981 0.83 
1.729 0.74 
1.510 0.61 
1.318 0.50 
1.151 0.37 
1.005 0.24 

F - 421 

24.94 
22.27 
19.64 
17.07 
14.69 
12.50 
10.48 
8.63 
6.98 
5.57 
4.39 
3.42 
2.59 
1.84 
1.23 
0.73 
0.37 

0.226 
0.197 - -  
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 

0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

o.ose 

0.00 
0.00 ~~~~ 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 _ ~ .  . 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



“F-8862. Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/04/01 
File Name: AY101054.DAT Sample Name: 1296 ID No: 0 1 / 0 9 / 2 8 - 0 9 7  
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 85.750 0. Lamp: 82.052 li 
Circulation: 6 Agitation: 3 u.Sonic ** (min) 
Material: Source: AYlOl 
Lot No: Teat No: Dup 

No. SIZE(um) FRgO.% U.SIZE% NO. SIZE(m) FREQ.% U.SIZE% 
0.853 
1.241 
1.645 
2.440 
3.776 
5.219 
5.470 
6.853 
8.847 

11.636 
16.991 
54.604 
87.729 

103.555 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5 . 0.0 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 

15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

10.00-. ‘ 

( 15) 114.518 
( 16) 123.781 
( 17) 132.734 
( 18) 141.552 
( 19) 150.364 
( 20) 161.682 
( 21) 171.842 
( 22) 173.777 
( 23) 191.689 
( 24) 217.543 
( 25) 243.800 
( 26) 270.107 
( 27) 355.626 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 . 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 39.00 
0.90 99.30 

Median : 103.435 (pm) Mean: 92.053 (pm) Mode: 142.450 (pm) 
Std. Dev.: 76.938 (pm) Span: 0.646 
Coef. Var: 83.58% Spec. Area: 5378 (cm2/cm3) 

- . ... . . _I_I_. . 
F - 422 

.. . ~ .. . .. . , .- . _. ... . . . . -. 



HNF-8862, Rev. 0 

for WindowsCTM) Ver.l.2Oj Oct/04/'01 07:37 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA Material . ID# : 010928-098 11:26 
Filename : AY101055 Source : A Y l O l  
Sample : 1296 Lot Numbe : 
Condition 

Tvo,(He-Ne> : 85.8% Dist.Form: Std. SamDlinu times : 100 
CLAMP): 82.2% R.R.lndex: 1.16.0.00i < > 

Agitation : 1 Circultn :6 U.sonic :@ 120) $lo\ 
Format 

Dist.base : Volume Scaling : Auto Axis : LogX. LinearY 

Data 
Median : 87.247pm SP.Area : 5843cma/cm3 S.D. : 69.007pm 
Mode : 140.146pm Mean : 78.751pm 
C.V. : 87.63% 

Span : <D 10.0-D 90.0) / D50 = 1.890 

Dia. on %< 5.0%) : 2.406pm yo on Dis.< 0. loourn) : 0.0% 
Dia. on %< 25.0%) : 7.490pm Yo on Dia.< 1.00opm) : 0.2% 
Oia. on %< 50.0S0> : 87.247pm To on ma.< 10.000pm) : 31.4% 
Dia. on %C 75.0%) : 136.385pm % on Dia.< 100.000pm) : 54.2q0 
Dia. on Yo< 95.0%) : 189.8181~m yo on Dia.( 1000.000pm) : 100.0% ' 

- .  

SizeCpm) Freq<%)Und<%> 

1019.5 0.00 100.00 
890.1 0.00 100.00 
777.1 0.00 100.00 
678.5 0.00 100.00 
592.4 0.00 100.00 
517.2 0.00 100.00 
451.6 0.00 100.00 
394.2 0.00 100.00 
344.2 0.00 100.00 
300.5 0.17 100.00 
262.4 0.69 99.83 
229.1 2.31 99.14 
200.0 4.74 96.82 
174.6 7.84 92.09 
152.5 11.27 84.25 

116.2 7.7% 62.43 
101.5 4.35 54.65 
88.58 2.71 50.30 
77.34 1.51 47.59 
67.52 0.98 46.08 
58.95 0.63 45.10 
51.47 0.36 44.47 
44.94 0.36 44.11 
39.23 0.39 43.76 

. . . . , . . . . ,.. . 

133.1 10.55 72.98 

--" . . .. 

Size<pm) 

Particle size I urn 

Size(pm) 

I 26.11 
22.80 
19.90 

15.17 
13.25 
11.56 
10.10 

7.697 

17.38 

8.816 

0.50 42.55 
0.82 42.05 
1.12 41.23 
1.54 40.11 
1.93 38.57 
2.32 36:63 
2.68 34.31 
2.94 31.63 

5-06 25.62 
3.07 28.69 

~ - ~. 
6.720 3.03 22.55 
5.867 2.81 19.53 
5.122 2.60 16.71 
4.472 2.42 14.11 
3.905 
3.409 

2.22 11.68 
1.99 9.47 

2.976 1.69 7-08 . -  ~~ ~ 

2.599 1.39 5.79 
2.269 1.12 4.40 
1.981 0.93 3.28 
1.729 0.79 2.35 
1.510 0.61 1.56. 
1.318 0.46 0.95 
1.151 0.31 0.49 
1.005 0.18 0.18 

F - 423 ...... ~ . .... 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 ~ 

0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 - 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 . .. . ~~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 



“F-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/04/01 
File Name: AY301055.DAT Sample Name: 1296 ID No: Ol/O9/28-098 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. M c d e :  VOLUME Laser: 85.840 ‘b Lamp: 82.173 t 
Circulation: 6 Agitation: 1 U.Sonic b p ~  (min) 
Material : Source: AYlOl 
Lot No: Test No: Dup 

No. SIZE(um) FREQ.% U.SIZE% No. SIZE(rcm) FFSQ.% U.SIZE% 
( 1) 0.947 
( 2) 1.333 
( 3 )  1.716 
( 4) 2.411 
( 5 )  3.528 
( 6) 4.694 
( 7) 4.894 
( 8) 6.000 
( 9) 7.500 
( 10) 9.388 
( 11) 12.064 
( 12) 17.218 
( 13) 57.793 
( 14) 87.324 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 ( 15) 
1.00 ( 16) 
2.30 ( 17) 

( 18) 5.00 
10.00 .. ( 19) 
15.00 ( 20) 
15.80 ( 21) 
20.00 ( 22) 
25.00 ( 23) 
30.00 ( 24)  
35.00 ( 25) 
40.00 ( 26) 
45.00 ( 27) 
50.00 

- .  

102.119 
111.599 
120.324 
128.333 
136.575 
145.160 
152.371 
154.580 
168.719 
190.228 
211.013 
227.361 
278.236 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 , 97.70 
1.30 99.00 
0.90 99.90 

Median : 87.247 (pm) Mean: 78.751 (jkmm) Mode: 142.450 (pm) 
Std. D e v . :  69.007 (pm) Span: 0.612 
C o e f .  V a r :  87.63% Spec. Area: 5843 (cm2/cm3) 

F - 424 



HNF-8862, Rev. 0 

for WindowsCTM) Ver.l.2Oi Oct/04/'01 07:37 HORIBA LA-910 
Laser scatterin= particle size distribution analyzer - .  

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010928-099 11:35 Material : 
Filename : AY101056 Source : AY101 
Sample : 1299 Lot Numbe : 

Condition 
Tyo',CHe-Ne>: 91.4% Dist.Forrn: Std. Samotincz times : 100 

Agitation : 1 Circultn : 6  U.sonic : OFF< 120) 
(LAMP): 89.1% R.R.Index: 1.16.0.00i < > 

Format 

Data 

DiSt.baSe : Volume Scaling : Auto Axis : LOEX. LinearY 

Median : 139.91 1pm SP.Area : 61 17sm*/cma S.D. : 81.173pm 
Mode : 164.606pm Mean : 113.063prn 
C.V. : 71.79% 

Span : (D 10.0-D 90.0> / D50 = 
- ,  

1.453 

Dia. on Yo< 5.0%) : 1.869pm % on Dia.C 0.100pm) : 0.0% 
Dia. on yo( 25.0%) : 8.192pm Yo on Die.< 2.000pm) : 0.6% 
Oia. on Yo( 50.0%) : 139.911pm % on Dia.< 10.000pm> : 27.6% 
Dia. on Yo< 75.0%) : 176.908pm % on DiaX 100.000um) : 35.870 
Die. on yo( 95.0%) : 221.699pm % on 0ia.C 1000.000pm> : 100.O~o . 
20,- ~ 

I 
ki 

Size<pm> 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 
58.95 
5 1.47 
44.94 
39.23 

88.58 

0.00 100.00 
0.00 100.00 
0.00 100.00 

0.00 100.00 
0.15 100.00 
0.28 99.85 . ~~ ~ 

2.31 99.57 
9.36 97.26 

15.92 73.63 
14.26 87.89 

12.19 57.71 
6.49 45.52 
3.00 39.03 
1.75 36.03 

0.36 33.43 
0.23 33.07 
0.14 32.84 
0.00 32.70 
0.00 32.70 
0.00 32.70 

0.85 34.27 

Particle size I pm 

Size<rrm) Freq<%)Und<%) 

26.1 1 0.14 
22.80 0.26 
19.90 0.41 
17.38 0.63 
15.17 0.88 
13.25 1.16 
11.56 1.46 
10.10 1.72 
8.816 1.92 
7.697 2.03 
6.720 2.13 

5.122 2.04 
4.472 2.01 
3.905 1.96 
3.409 1.86 
2.976 1.69 
2.599 1.49 
2.269 1.31 
1.981 1.20 
1.729 1.14 
1.510 1 .oo 
1.318 0.86 

5.867 2.08 

~~ 

1.151 0.66 
1.005 0.43 

F - 425 .. 

32.70 
32.56 
32.30 
31.90 
31.26 
30.3% 
29.22 
27.76 
26.04 
24.12 
22.09 
19.96 
17.88 
15.80 
13.82 
11.87 
10.01 
8.32 
6.82 
5.51 
4.31 
3.17 
2.17 
1.32 
0.66 

0.669 0.00 
0.584 0.00 
0.510 0.00 
0.445 0.00 ~. . .~ 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 ~~ ~ 

0.172 0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 ~~. ~ ~. 
0.029 0.00 
0.026 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBLTION DATA TABLE Custom - C 10/04/01 
File Name: AY101056.DAT Sample Name: 1299 ID No: 01/09/28-099 
Dist. Fom: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 91.402 k Lamp: 89.093 % 
Circulation: 6 Agitation: 1 U.Sonic OFF (min) 
Material: Source: AYlOl 

( 11 0.815 

( 3) 1.343 
( 4) 1.874 
( 5) 2.975 
( 6 )  4.236 
( 7) 4.462 
( 8 )  5.883 
( 9) 8.211 
( 10) 12.694 
( 11) 93.917 
( 12) 118.735 
( 13) 131.753 
( 14) 140.214 

( 2) 1.081 
0.10 0.10 
0.90 1.00 
1.30 2.30 
2.70 5.00 

5.00 15.00 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

5.00 10.00- . 

( 15) 148.149 
( 16) 155.638 
( 17) 162.601 
( 18) 169.563 
( 19) 177.055 
( 20) 185.953 
( 21) 193.427 
( 22) 194.850 
( 23) 206.539 
( 24) 222.064 
( 25) 235.440 
( 26) 254.155 
( 27) 315.681 

No. SIZE(um) PREO.% U.SIZE% No. SIZE(um) FRBO.& U.SIZB% 
5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5 . 0 0  ' 75.00 
5.00 80.00 
4.20 84.20 
0.80 8.5 .  00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 .99.00 
0.90 99.90 

Median : 139.911 (rm) Mean: 113.063 (pm) Mode: 163.159 (pm) 
Std. D e v . :  81.173 (pm) Span: 0.320 
C o e f .  Var: 71.80% Spec. Area: 6117 (cm2/cm3) 

F - 426 



HNF-8862, Rev. 0 

Condition 
Dist.Form: Std. Samnlinn times : 100 > T%(He-Ne>: 91.5% 

CLAMP): 89.0% R.R.Index: 1.16,O.OOi < 
Agitation : 3 Ci rcu I tn : 6  Usonic : OFF( 120) 

Format 

Data 

Dist.baSe : Volume Scaling 2 Auto Axis : L0gX. LinearY 

Median : 171.0691~m SP.Area : 3896cm2/cma S.D. : 92.836pm 
Mode : 211.064~m Mean : 157.293pm 
C.V. : 59.02% 

Span : <D 10.0-D 90.0) / 050 = 1.510 ' 

Dia. on Yo< 5.0%) : 2.511vm Yo on Dia.< 0.100gm) : 0.0% 
Dia. on Yo( 25.0%) : 109.4641~m v0 on D1a.C ~.ooovm> : 0.5% 
Dia. on Yo( 50.0%) : 171.069~- 5% on Dia.( 10.000pm) : 16.4% 
Dia. on %( 75.0q0) : 219.507pm yo on Dia.( 100.000gm) : 23.2% 
Dia. on To( 95.0%) : 295.0011~m yo on Dia.( 1000.000~m) : 100.070 

. .  

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 

51.47 
44.94 
39.23 

88.58 

58.95 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.10 100.00 
0.19 99.90 

Particle size I prn 

SizeOJm) Freq<%>UndC?&> 

26.11 0.11 
22.80 0.20 
19.90 0.28 ~- ~~ ~~ ~. 
17.38 0.41 
15.17 0.54 
13.25 0.69 
11.56 0.85 

0.99 99.71 ~~ _ _  10.10 0.99 
2.91 98.72 8.816 1.11 
5.93 95.81 7.697 1.17 

10.33 89.88 6.720 1.23 
14.48 79.55 5.867 1.21 
13.32 65.07 
11.56 51.75 

5.29 31.59 
2.97 26.31 
1.68 23.34 
0.93 21.66 
0.48 20.73 
0.30 20.26 
0.19 19.96 
0.11 19.77 
0.00 19.66 
0.00 19.66 

8.60 40.19 

5.122 1.19 
4.472 1.17 
3.905 1.14 
3.409 1.07 
2.976 0.97 
2.599 0.86 
2.269 0.76 
1.981 0.71 
1.729 0.70 
1.510 0.63 
1.318 0.57 
1.151 0.47 
1.005 0.33 
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~ 

19.56 
19.44 
19.25 
18.97 
18.56 

17.33 
16.48 
15.48 
14.38 
13.21 
11.97 
10.76 
9.58 

7.27 
6.19 
5.22 
4.35 
3.59 
2.88 
2.19 
1.55 
0.98 
0.51 

18.02 

8.40 

~ 

0.669 0.00 
0.584 0.00 
0,510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 
0.172 0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 ~~ 

0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE custom - c i0/04/01 
File Name: AY101057.DAT Sample Name: 1299 ID NO: oi/os/2a-ioo 
Dist. Form: STWARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 91.479 % Law: 88.992 b 
Circulation: 6 Agitation: 3 U.Sonic OFF (min) 
Material : Source: AYlOl 

No. SIZE(um) PREO.% U.SIZB% 
( 1) 0.826 0.10 0.10 
( 2 )  1.156 0.90 1.00 
( 3 )  1.545 1.30 2.30 
( 4 )  2.515 2.70 5.00 
( 5) 4.704 5.00 10.00 
( 6 )  8.328 5.00 15.00- 
( 7) 9.226 0.80 15.80 
( 8 )  60.220 4.20 20.00 
( 9) 109.712 5.00 25.00 
( 10) 128.011 5.00 30.00 
( 11) 140.771 5.00 35.00 
( 12) 152.026 5.00 40.00 
( 13) 161.677 5.00 45.00 
( 14) 171.265 5.00 50.00 

No. SIZE(rcm) FREO. % U. SI&$% 
( 15) 180:814 5.00 55.00 

190.341 
199.869 
209.899 
219.936 
230.517 
244.058 
246.638 
263.140 
295.311 
328.922 
358.467 
453.993 

5.00 
5.00 
5.00 
5.00 
5.00 
4.20 
0.80 
5.00 
5.00 
2.70 
1.30 
0.90 

60.00 
65.00 
70.00 
75.00 
80.00 
84.20 
85.00 
90.00 
95.00 
97.70 
99.00 
99.90 

Median : 171.069 (pm) Mean: 157.293 (pm) Mode: 214.044 (pm) 
Std. Dev.: 92.836 (pm) Span: 0.441 
Coef. V a r :  59.02% Spec. Area: 3896 (cm2/cm3) 

F - 428 



HNF-8862, Rev. 0 

for WindowsCTM) Ver.l.20) Oct/04/'01 07:37 HORIBA LA-910 
Laser scatterina particle size distribution analyzer - .  

PARTICLE SIZE MEASUREMENT DATA 
I DP . 010928-101 11:44 Material : 
Filename AY101058 Source : A Y l O l  
Sarnpie : 1299 Lot Numbe : 

Condition 
T%,(He-Ne): 91.4% DiSt.FOrm: Std. Samoline times : 100 

Agitation : 3 Circultn : 6  U.sonic : ON< 120) 

(LAMP): 87.4T0 R.R.lndex: 1.16-0.OOl ( > 

Format 

Data 
Dist.base : Volume Scaling : Auto Axis : LogX - LinearY 

Median : 153.716um SP.Area : 5601cm'/cma S.D. : 81.638pm 
M o d e  : 162.491pm Mean : 149.089pm 
C.V. : 54.7670 

Span : (D 10.0-D 90.0) / D50 =- c.557 

Dia. on %< 5.0%) : 1.254pm yo on Dia.( 0.100pm) : 0 . 0 ~ ~  
Dia. on %< 25.0%) : 113.81.8pm 5% on Dia.< 1.000pm) : 3.2% 
Dia. on %< 50.0%) : 153.716pm yo on Dia.( 10.000pm) : 13.7% 
Dia. on %C 75.0%) : 198.734prn % on Dia.< 100.000pm) : 19.9% 
Dia. on %C 95.0%) : 274.845t~rn Yo on Dia.( 1000.000~m) : 100.0% 

0.02 0.1 1.0 10.0 1M) 1020 
Particle size I prn 

1019.5 

777.1 
890.1 

678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

0.00 100.00 
0.00 100.00 
0.00 100.00 

263 1 0.00 
22.80 0.00 
19.90 0.14. 

0.00 100.00 17.38 0.22 
0.00 100.00 15.17 0.29 
0.17 100.00 13.25 0.37 
0.30 99.83 11.56 0.46 
0.55 99.53 
1.62 98.98 
3.60 97.37 
6.85 93.77 

11.32 86.92 
12.80 75.60 
13.63 62.80 
13.62 49.17 
9.68 35.55 
5.68 25.87 ~~ ~~~ 

2.59 20.19 
1.32 17.60 
0.62 16.28 
0.32 15.66 
0.17 15.34 
0.00 15.18 
0.00 15.18 
0.00 15.18 

10.10 0.52 
8.816 0.57 
7.697 0.59 
6.720 0.61 
5.867 0.59 
5.122 0.57 
4.472 0.55 
3.905 0.54 
3.409 0.51 
2.976 0.48 
2.599 0.46 
2.269 0.45 
1.981 0.50 
1.729 0.63 
1.510 0.76 
1.318 0.97 
1.151 1.14 
1.005 1.18 
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15.18 
15.18 
15.18 
15.03 
14.81 
14.52 
14.15 
13.70 
13.17 
12.60 
12.01 
11.40 
10.81 
10.24 
9.69 
9.15 
8.64 
8.16 
7.70 
7.25 
6.74 
6.11 
5.35 
4.39 
3.25 

Sire(pm) 

0.669 
0.584 
0.510 

0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.445 

FreqC%b)UndC%b) 

0.31 0.44 
Oil3 0.13 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 - ~. 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE S I Z E  DISTRIBUTION DATA TABLE Custom - C 10/04/01 
File Name: AYlO1058.DAT Sample Name: 1299 ID No: 01/09/2B-lOl 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 91.416 % Lamp: 87.409 % 
Circulation: 6 Agitation: 3 U.Sonic * +  (mini 
Material: Source: AYlOl 

No. SIZE(um1 FRBQ.% O.SIZE% NO. SI ZE (urn) FREQ . % u. SIZE% 
( 1) 0.567 0.10 0.10 ( 15) 161.933 5.00 55.00 
( 2) 0.754 
( 3)  0.902 
( 4) 1.257 
( 5 )  4.222 
( 6) 17.066 
( 7) 69.704 
( 8 )  100.496 
( 9) 113.950 
( 10) 123.419 
( 11) 132.147 
( 12) 139.427 
( 13) 146.528 
( 14) 153.801 

0.90 1.00 
1.30 2.30 
2.70 5.00 
5.00 10.00 
5.00 15.00-' . 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

( 16) 170.065 
( 17) 178.982 
( 18) 188.897 
( 19) 198.812 
( 2 0 )  211.304 
( 21) 222.093 
( 2 2 )  224.148 
( 23) 244.055 
( 24)  275.423 
( 25) 309.515 
( 26) 345.767 
( 27) 478.213 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 . 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70. 
1.30 99.00 
0.90 99.90 

Median : 153.716 (pm) Mean: 149.089 (bm) Mode: 163.159 (pm) 
S t d .  Dev.: 81.638 (rm) Span: 0.495 
C o e f .  Var: 54.76% Spec. Area: 5601 (cnU/cm3) 

. . . . ..., . 



JTNF-8862, Rev. 0 

for Windows(TM) Ver. 1.20j Oct/04/'01 07:37 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA Material . 
: A Y l O l  

ID# 
Filename : AY101059 Source 
Sample : 1299 Lot Numbe : 

: oio92a-102 i i : 48  

Condition 
T%(He-Ne>: 91.87- Dist.Form: Std. Samolinn times : 100 

<LAMP): 87.7% R.R.lndex: 1.16.0.00i < > 
O F F  

Agitation : 1 Circultn : 6  U.sonic : mu< 120) 

Format 
Dist.baSe : Volume Scaling : Auto Axis : LogX. LinearY 

Data 
Median : 132.883um SP.Area : 7550cm*/cm' S.D. : 67.460um 
Mode : 142.684bm Mean : 115.401pm 
C.V. : 58.46% 

span : <D IO.O-D 90.0) / D ~ O  =- i.408 

Dia. on yo< 5.0%) : 1.138ym % on Dia.( 0.100prn) : 0.0% 
Dia. on %( 25.0%) : 90.077pm % on Dia.C .1.000prn) : 3.5% 
Dia. on Yo< 50.0%) : 132.883pm % on Dia.< 10.000pm) : 20.7% 
Dia. on Yo( 75.0%) : 160.194pm % on Dia.( 1OO.OOOprn) : 27.5% 
Dia. on %( 95.0%) : 206.434pm % on Dia.< 1000.000pm> : 100.0% 

1019.5 

777.1 

592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 

51.47 
44.94 
39.23 

890.1 

678.5 

88.58 

58.95 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.10 100.00 
0.18 99.90 
1.12 99.71 
4.69 98.59 
9.44 93.91 

19.39 69.56 
14.90 84.47 

14.44 50.18 
7.95 35.74 

Particle size / urn 

Size<clm> Freq<%)Und<%> Size<um> Freq(%>Und<70> 

26.11 0.00 22.33 0.669 0.28 0.38 
- .__ 

22.80 0.00 22.33 0.584 0.10 0.10 
19.90 0.11 22.33 0.510 0.00 0.00 
17.38 0.19 22.21 0.445 0.00 0.00 - .  ~- -~ _ _  -. ~ . _ _  ~- 
15.17 0.29 22.02 0.389 0.00 0.00 
13.25 0.41 21.73 0.339 0.00 0.00 
11.56 0.55 21.32 0.296 0.00 0.00 
10.10 0.68 20.77 0.259 0.00 0.00 
8.816 0.80 20.09 0.226 0.00 0.00 
7.697 0.87 19.30 0.197 0.00 0.00 
6.720 0.95 18.42 0.172 0.00 0.00 
5.867 0.95 17.48 0.150 0.00 0.00 
5.122 0.96 16.53 0.131 0.00 0.00 
4.472 0.97 15.57 0.115 0.00 0.00 
3.905 0.98 14.60 0.100 0.00 0.00 
3.409 0.96 13.62 0.087 0.00 0.00 
2.976 0.92 12.66 0.076 0.00 0.00 - .. ~~~ ~ . .~ 

3.18 27.79 2.599 0.90 11.74 0.067 0.00 0.00 

0.54 23.2.1 1.981 0.95 9.96 0.051 0.00 0.00 
1.40 24.61 2.269 0.88 10.84 0.058 0.00 0.00 

0.24 22.67 1.729 1.13 9.01 0.044 0.00 0.00 
1.510 1.27 7 .88  0.039 0.00 0.00 0.11 22.43 

0.00 22.33 
0.00 22.33 
0.00 22.33 

1.318 1.48 6.61 0.034 0.00 0.00 
1.151 1.57 5.13 0.029 0.00 0.00 
1.005 1.46 3.56 0.026 0.00 0.00 

F - 431 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Cuetom - C 10/04/01 
File Name: AY101059.DAT Sample Name: 1299 ID No: 01/09/28-102 
Diet. Porn: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 91.752 0 Lamp: 87.739 % 
Circulation: 6 Agitation: 1 U.Sonic Oe(rnin) 
Material: Source: AYlOl 

. &lo' 
No. S I Z E ( m )  FREO.% U.SIZE% No. SIZE(rcm) PREQ.% U.SIZE% 

( 1) 0.580 
( 2) 0.765 
( 3) 0.895 
( 4) 1.139 
( 5) 1.995 
( 6) 4.140 
( 7) 4.628 
( 8) 8.685 
( 9) 90.170 
( 10) 105.559 
( 11) 134.836 
( 12) 121.194 
( 13) 127.046 
( 14) 132.897 

0.10 0.10 
0.90 1.00 
1.30 2.30 
2.70 5.00 
5.00 10.00 
5.00 15.00- ' 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

( 15) 137.918 
{ 16) 142.909 
( 17) 147.900 
( 18) 153.105 
( 19) 160.541 
( 20) 167.976 
( 21) 174.221 
( 22) 176..053 
( 23) 189.497 
( 24) 206.783 
( 25) 223.526 
( 26) 241.127 
( 27) 301.367 

~~ 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 132.883 ( p m )  , Mean: 115.401 (pm) Mode: 142.450 (pm) 
Std. Dev.: 67.460 (pmm) Span: 0.348 
Coef. Var: 58.46% Spec. Area: 7550 (cm2/cm3) 

F - 432 



HNF-8862, Rev. 0 

for WindowsCTM) Ver.l.2Oi Oct/04/’01 07:38 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
I DP : oios2a.103 i3:12 Material : 
Filename : AY101060  Source : A Y l O l  
Sample : 1299 Lot Numbe : 
Condition 

T%<l-le-Ne> : 90.69- Dist.Form: Std. Sarnolinn times : 100 
(LAMP): 88.37~ R,R.Index: 1.16-0.001 < ) 

Agitation : 1 Circultn : 6  U.sonic : OFF< 120) 

Format 

Data 
Dist.base : Volume Scaling : Auto Axis : LogX - LinearY 

Median : 119.005pm SP.Arsa : 7263cma/cmP S.D. : 70.820pm 
Mode : 143.481prn Mean : 93.262vm 
C.V. : 75.94% 

Span : (D 10.0-D 90.0) / D50 =- ’  f.441 

Dia. on yo< 5.0%) : 1.619pm 944 on Dia.< 0.100pm) : 0.0% 
Dia. on yo< 25.0%) : 6.596vm % on Dia.( 1.000pm) : 1 .Oyo 
Dia. on yo< 50.0%) : 119.005pm % on Dia.< 10.000vm) : 31.230 
Dia. on v0( 75.0%) : 150.391prn % on Dia.( lOO.OOOprn> : 41.3% 
Dia. on %( 95.0%) : 190.383pm Yo on Dia.< 1000.000pm) : 100.0% 

Particle size / rm 

1019.5 0.00 100.00 26.11 0.12 36.36 0.669 0.00 0.00 
890.1 0.00 100.00 22.80 0.24 36.25 0.584 0.00 0.00 
777.1 0.00 100.00 19.90 0.39 36.01 0.510 0.00 0.00 
678.5 0.00 100.00 17.36 0.63 35.62 0.445 0.00 0.00 
592.4 0.00 100.00 15.17 0.89 34.99 0.389 0.00 0.00 
517.2 0.00 100.00 13.25 1.20 34.10 0.339 0.00 0.00 ~- ~~ ~- ~ ~ ~~~ ~~ ~~ ~ ~ ._ . 
451.6 0.00 100.00 11.56 1.54 32.90 0.296 0.00 0.00 
394.2 0.00 100.00 10.10 1.83 31.36 0.259 0.00 0.00 
344.2 0.00 100.00 8.816 2.05 29.54 0.226 0.00 0.00 
300.5 0.00 100.00 7.697 2.123 27.49 0.197 0.00 0.00 
262.4 0.19 100.00 6.720 2.28 25.31 0.172 0.00 0.00 
229.1 2-18 99.81 5.867 2.24 23.03 0.150 0.00 0.00 ._ ._ .~_  ~. ~ ~- ~ 

200.0 7.26 97.64 5.122 2.20 20.78 0.131 0.00 0.00 
174.6 13.68 90.37 4.472 2.19 18.58 0.115 0.00 0.00 
152.5 16.89 76.69 3.905 2.14 16.39 0.100 0.00 0.00 
133.1 11.89 59.80 3.409 2.05 14.25 0.087 0.00 0.00 
116.2 6.26 47.92 2.976 1.89 12.20 0.076 0.00 0.00 
101.5 2.99 41.66 2.599 1.70 10.32 0.067 0.00 0.00 
88.58 1.36 38.67 2.269 1.52 8.62 0.056 0.00 0.00 
77.34 0.52 37.31 1.981 1.42 7.10 0.051 0.00 0.00 
67.52 0.28 36.79 1.729 1.40 5.68 0.004 0.00 0.00 
58.95 0.15 36.51 1.510 1.26 4.28 0.039 0.00 0.00 
51.47 0.00 36.36 1.318 1.11 3.02 0.034 0.00 0.00 
44.94 0.00 36.36 1.151 0.88 1.91 0.029 0.00 0.00 
39.23 0.00 36.36 1.005 0.59 1.03 0.026 0.00 0.00 

F - 433 
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HNF-8862, Rev. 0 

EORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/04/01 
File Name: AY101060.DAT Sample Name: 1299 ID No: 01/09/28-103 
Dist. Form: STANDARD R.R. Index: 116-000 
Dim. Mode: VOLUME Laser: 90.607 % Lamp: 88.268 i 
Circulation: 6 Agitation: 1 U.Sonic OFF (mid 
Material: Source: AYlOl 
Lot No: Teat No: Dup 

No. S I Z E ( m )  FREQ.% U.SIZE% NO, S I Z E ( m )  FRBQ.% U.SIZE% 
( 1) 0.744 
( 2) 0.999 

( 4) 1.623 
( 5) 2.537 
( 6) 3.582 
( 7) 3.767 
( 8) 4.891 
( 9) 6.603 
( 10) 9.141 
( 11) 15.196 
( 12) 94.294 
( 13) 109.327 
( 14) 119.168 

( 3) 1.210 

0.10 0.10 
0.90 1.00 
1.30 2.30 
2.70 5.00 
5.00 10.00 
5.00 15.00 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30 .OO 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

( 15) 126.274 
( 16) 133.327 
( 17) 139.055 
( 18) 144.784 
( 19) 150.512 
( 20) 157.808 
( 21) 164..612 
( 22) 165.908 
( 23) 174.009 
( 24) 190.784 
( 25) 200.851 
( 26) 218.210 
( 27) 244.498 

\ 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 8.4.20 
0.80 85.00 
5.00 90.00 
5.00 95.00' 
2.70 97.70 
1.30 99.00 
0.90 99.90 

93.262 (Mm) Mode: 142.450 (pm) Median : 119.005 (urn) Mean: .. . 
std. Dev.: 70.820 (pm) Span:  0.336 
Coef .  V a r :  75.94% Spec .  Area: 7263 (cm2/cm31 



“F-8862, Rev. 0 

for WindowsCTM) Ver. l .2Oj  Oct/04/‘01 07:38 A-910 
ie size distribution analyzer 

HORIBA L P  
Laser scatterin8 particl 

PARTiCLE SIZE MEASUREM 
ID# : 010928-104 13:; 
Filename : A Y l r 3 1 0 6 l  
Ssmpie : 

ENT DATA 
17 Material : . . . - - - - - - Source : A Y l O l  

1299 Lot Numbe : 

Condition 
ryo(ue-rue) : 90.9% 0ist.Form: Std. Samoiina times : 100 

Agitation : 3 Circultn : 6  
(LAMP): 88.276 R.R.index: 1.16.0.00i ( > 

: OFF( 120) U.sonic 

Format 

Data 

Dist.base : Volume Scaling : Auto Axis : LoeX . LinearY 

Median : 182.474pm SP.Area : 522%cm2/cma S.D. : 136.951pm 
Mode : 215.653pm Mean : 181.248pm 
C.V. : 75.56% 

Span : <D 10.0-0 90.0) / 050 =-’  1.974 

Dia. on yo( 5.0%) : 1.908pm yo on Dia.< 0.100pm) : 0.0% 
Dia. on yo< 25.0%) : 19.044pm Yo on Dia.( 1.000pm) : 0.8% 
Dia. on yo< 50.0%) : 182.474pm % on 0ia.C 10.000pm) : 21.6% 
Dia. on %< 75.0%) : 276.443pm Vo on Dia.< 100.000pm) : 29.6% 
Dia. on %( 95.0%) : 410.365pm 76 on Dia.< 1000.000pm) : 100.0% 

0.02 0.1 1.0 10.0 100 1020 
Particle size I urn 

Size(pm) Size(pm> 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
26214 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

88.5a 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.37 100.00 ~ . _  .- 
0.67 99.63 

3.74 97.64 
6.52 93.89 

1.32 98.96 

7.52 87.37 
7.88 79.85 
8.40 71.97 
8.52 63.56 
7.46 55.04 
6.37 47.58 
5.18 41.21 
3.78 36.03 
2.53 32.25 
1.51 29.73 
0.94 28.21 
0.55 27.27 
0.35 26.72 
0.23 26.37 
0.14 26.14 
0.12 26.00 
0.12 25.88 

26.11 
22.80 
19.90 
17138 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

F -  

0.14 25.51 
0.25 25.36 
0.35 25.11 
0.52 24.76 
0.68 24.25 
0.87 23.57 
1.06 22.70 
1.23 21.64 
1.37 20.41 
1.44 19.04 
1.52 17.60 
1.50 16.08 
1.48 14.58 

1.45 11.61 
1.39 10.16 
1.29 8.77 
1.16 7.48 
1.05 6.32 
0.99 5.27 

0.92 3.2% 
0.84 2.36 
0.68 1.52 
0.47 0.84 

1.48 13.09 

1.00 4.28 

435 

0.669 
0.584 
0.510 
0.445 -. - 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0. I72  
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 

~ 

0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 - 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/04/01 
File Name: AY101061.DAT Sample Name: 1299 ID No: 01/09/28-104 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 90.859 % Lamp: 88.246 % 
Circulation: 6 Agitation: 3 U.Sonic OFF (ruin) 
Material: Source: AYlOl 
Lot No: Test No: Dup 

No. SIZE(um) FREO.% U.SIZE% NO. SIZE(um) FREO.% U.SIZE% 
( 1) 0.757 
( 2) 1.039 
( 3) 1.306 
( 4) 1.912 
( 5) 3.359 

6 )  5.333 
7) 5.730 
8) 8.483 
9) 19.082 
10) 103.058 
11) 128.482 
12) 147.918 
13) 165.635 
14) 182.848 

0.10 0.10 ( 15) 199.852 
0.90 1.00 ( 16) 216.914 
1.30 2.30 
2.70 5.00 
5.00 10.00-- .. 
5.00 15.00 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

17) 234.767 
18) 254.582 
19) 277.053 
20) 301.391 
21) 325.779 
22) 330.-424 
23) 364.361 
24) 411.166 
25) 454.606 
26) 522.117 
27) 655.406 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00, 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00' 
2.70 97.70 
1.30 ' 99.00 
0.90 99.90 

Median : 182.474 (pm) Mean: 181.248 (pm) Mode: 214.044 (pm) 
Std. Dev.: 136.951 (pm) Span: 0.734 
Coef. Var:  75.56% Spec. Area: 5228 (an2/cm3) 

F - 436 



HNF-8862. Rev. 0 

for Wtndows<TM) Ver.l.20j Oct/04/’01 07:38 HORIBA LA-910.  . 
Laser scatterinz particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010928.105 i3:24 
Filename : AY101062 Source : A Y l O l  
Sample : 1299 Lot Numbe : 

Condition 
T%(He-Ne’, : 90.7% Dist.Form: Std. Samulina times : 100 

Agitation : 3 Circultn : 6  U.sonic : ON( 120) 
(LAMP): 86.6% R.R.lndex: 1.16-0.OOi < ) 

Format 

Data 

Dist.base : Volume Scaling : Auto Axis : LogX - LinearY 

Median : 146.655pm SP.Area : 5530cm*/cma S.D. : 81.744pm 
Mode : 142.596vm Mean : 147.949pm 
C.V. : 55.25% 

Span : (D 10.0-D 90.0) / 050 = 9.606 
Dia. on %( 5.0?&) : 1.259pm Yo on Dia.( 0.100pm) : 0.0% 
Dia, on V0< 25.0%) : 117.1 1 2 ~ m  5% on Dia.( ;1.000wn> : 3.2% 
Dia. on yo( 50.0%) : 146.655pm % on Dia.( 10.000pm) : 13.3y0 
Dia. on %< 75.0%) : 188.57lpm % o n  Dia.( 100.000pm> : 16.8% 
Dia. on %< 95.0%) : 281.306prn Yo on Dia.< 1000.000vm) : 100.OVo 

. 

.. 

0.02 0.1 1.0 10.0 100 1020 
Particle size I urn 

1019.5 

777.1 
ago. 1 
678.5 
592.4 
517.2 
451.6 
394.2 

300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 

344.2 

116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.15 100.00 

99.57 
0.28 99.85 
0.50 

1.66 
3.13 
5.08 

11.35 
13.61 
17.38 
13.35 
7.21 
2.09 

0.26 
0.00 
0.00 
0.00 
0.00 
0.00 

0.89 

8.40 

0.78 

99.0s 
98.19 
96.53 
93.39 
88.32 
79.92 
68.57 
54.96 
37.59 
24.24 
17.03 
14.94 
14.16 
13.91 
13.91 
13.91 
13.91 
13.91 

Size(pm> Freq<~oWnd(%o> Size(pm> Freq<%o)Und(%o,) 
.~ _- 
26.11 0.00 13.91 0.669 0.29 0.41 
22.80 0.00 13.91 0.584 0.12 0.12 
19.90 0.00 13.91 0.510 0.00 0.00 

~ . ~. ~~~~ ~~ -~ ~. 
17.38 0.00 13.91 0.445 0.00 0.00 
15.17 0.10 13.91 0.389 0.00 0.00 
13.25 0.17 13.80 0.339 0.00 0.00 
11.56 0.26 13.63 0.296 0.00 0.00 
10.10 0.35 
8.816 0.44 
7.697 0.51 
6.720 0.57 
5.867 0.58 

4.472 0.58 
3.905 0.56 
3.409 0.53 
2.976 0.49 
2.599 0.47 

1.981 0.51 
1.729 0.64 
1.510 0.77 

1.151 1.15 
1.005 1-19 

5.122 0.58 

2.269 0.46 

1.318 0.98 

F - 437 

13.37 
13.02 
12.57 
12.06 
11.49 
10.91 
10.33 
9.76 
9.20 
8.67 

7.70 
7.24 
6.74 
6.10 
5.33 
4.35 
3.20 

8.18 

0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 

0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.087 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE S I Z B  DISTRIBUTION DATA TABLE Custom - C 10/04/01 
File Name: AY101062.DAT Sample Name: 1299 ID NO: 01/09/28-105 
Dist. Form: STAND?+RD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 90.728 % Lamp: 86.563 0 
Circulation: 6 Agitation: 3 U.Sonic **  (min) 
Material: source: AYlOl 
Lot No: Test No: Eup 

No. SIZEIam) FREQ.% D.SIZE% NO. SIZE(UIQ) FREQ.% U.SIZE% 
( 1) 0.573 
( 2) 0.762 
( 3) 0.908 
( 4 )  1.262 
( 5) 4.146 
( 6 )  88.956 
( 7) 93.894 
( 8) 107.541 
( 9) 117.172 
( 10) 123.501 
( 11) 129.830 
( 12) 135.791 
( 13) 141.358 
( 14) 146.926 

4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

0.10 0.10 ( 15) 
0.90 1.00 ( 16) 
1.30 2.30 ( 17) 
2.70 5.00 ( 18) 
5.00 10.00- ' ( 19) 
5.00 15.00 ( 20) 
0.80 15.80 ( 21) 

22 ) 
23) 
24) 
25) 
26) 
27) 

152.512 
160.655 
168.798 
177.810 
188.995 
200.279 
214.824 
217 .'594 
240.128 
281.952 
331.422 
389.925 
543.189 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 , 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00' 
2.70 97.70 
1.30 '99 .OO 
0.90 99.90 

Median : 146.655 (pm) Mean: 147.949 (pm) Mode: 142.450 (pm) 
Std. Dev.: 81.744 (pm) Span: 0.632 
Coef. Var: 55.25% Spec. Area: 5530 (cm2Icm3) 

-- . .. . . . .. . 

F - 438 
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HNF-8862, Rev. 0 

for Windows<TM) Ver.l.2Oi Oct/04/'01 07:39 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010928-106 13:29 Material : 
Fllaname : AY101063 Source : AYlOl 
Sample : 1299 Lot Numbe : 

Condition 
Tvo(He-Ne> : 90.8% Dist.Form: Std. Samoiine times : 100 

CLAMP): 86.8% R.R.lndex: 1.16-0.001 < > 
OFF 

Agitation : 1 Circultn : 6  U.soniC : m< 120) 

Format 

Data 
Dist.base : Volume Scaling : Auto Axis : LOEX. LinearY 

Median : 151.565pm SP.Area : 4784cm2/cm' S.D. : 85.501pm 
Mode : 143.354pm Mean : 155.020pm 
C.V. : 55.15% 

Span : (D 10.0-D 90.0) / D50 =- c.638 

Dia. on %< 5.0%) : 1.537pm To on Dia.( 0.100pm) : 0 . 0 ~ ~  
Dia. on YO< 25.0%) : 119.929wm yo on Dla.( a.ooOwn) : 2.1% 
Dia. O n  %< 50.0%) : 151.565prn % on 0ia.C . 10.000vm) : 12.9% 
Dia. on Yo< 75.0%) : 197.166pm Yo on Dia.< 100.000pm) : 15.7% 
Dia. on %< 95.O%To) : 29.5.772pm % on Dia.< 1000.000pm) : loO.Oyo . -- 

Particle size I vrn 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

Size<pm> Freq<%>Und<%) SlzeWm) Freq<%,)Und(70) Size<prn) Freq<%)Und<%) __ - .. .- - 
0.00 100.00 26.11 0.00 13.23 0.669 0.17 0.17 
0.00 100.00 22.80 0.00 13.23 0.584 0.00 0.00 
0.00 100.00 
0.00 100.00 
0.20 100.00 
0.37 99.80 
0.66 99.43 
1.19 98.77 
2.13 97.58 
3.82 95.45 
5.97 91.63 

11.94 76.26 
13.61 64.32 
16.43 50.71 
12.08 34.27 
6.31 22.20 
1.79 15.89 
0.65 14.10 
0.21 13.44 
0.00 13.23 
0.00 13.23 
0.00 13.23 
0.00 13.23 
0.00 13.23 

9.41 a5.66 

19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

F 

0.00 
0.00 
0.00 
0.13 
0.21 
0.30 
0.40 
0.48 .~ ~- 
0.56 
0.59 
0.62 
0.64 
0.65 
0.64 
0.61 
0.59 
0.57 
0.61 
0.72 
0.81 
0.94 
1 .oo 
0.92 

439 

13.23 
13.23 
13.23 
13.23 
13.10 
12.89 
12.58 
12.19 
11.71 
11.15 
10.56 
9.94 
9.29 
8.64 
8.00 
7.39 
6.80 
6.24 
5.63 
4.91 
4.10 
3.16 
2.16 

0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 

0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.058 

.. 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

_.. . _____ 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DXSTRIBUTION DATA TABLE Custom - C , lO/O4lOl 
File Name: AY101063.DAT Sample Name: 1299 ID NO: 01/09/28-106 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 90.837 't Lamp: 86.811 % 
Circulation: 6 Agitation: 1 U.sonic QfzF (minl 
Material : Source: AYlOl 
Lot No: Teat No: Cup 

1$SC 
,aPl0 '  

NO. SIZE(UHim) FREQ.% U.SIZE% NO. SIZE(um) FREQ.% IJ.SIZE% 
( 1) 0.634 
( 2 )  0 .838  
( 3) 1 .025  
( 4 )  1 . 5 3 8  
( 5) 4 .540  
( 61 95.092 
( 7 )  100 .847  
( 8) 111 .076  
( 9) 1 2 0 . 1 3 1  
( 10) 127.124 
( 11) 133 .957  
( 1 2 )  139 .845  
( 1 3 )  145 .733  
( 1 4 )  151 .620  

0 .10  
0.90 
1 .30  
2.70 
5 . 0 0  
5 . 0 0  
0.80 
4 . 2 0  
5 . 0 0  
5 .00  
5 . 0 0  
5 . 0 0  
5 . 0 0  
5 . 0 0  

0 .10  
1.00 
2 .30  
5.00 

10.00-  
15.00 
15.80 
20 .00  
25 .00  
30.00 
35 .00  
40.00 
45 .00  
50.00 

159 .444 
167.507 
176.070 
186 .701 
197 .331  
211.574 
224.555 
227:028 
253.282 
296.045 
349.300 
414.346 
555.518 

5.00 55 .00  
5.00 60 .00  
5.00 65.00 
5 . 0 0  70 .00  
5.00 75.00  
5.00 80 .00  
4 . 2 0  84 .20  
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97 .70  
1 . 3 0  ' 9 9 . 0 0  
0 .90  99.90 

Median : 151.565 ( p m )  Mean: 155.020 ( p m )  Mode: 142.450 (pm) 
Std. Dev.: 85 .501  (pm) Span: 0 . 6 5 1  
Coef. Var: 55.16% Spec. Area: 4784 (cm2/cm3) 

F - 4 4 0  
. .. .. . . . , . , . . .. . ... . . . . . .. . .. . ._ . .. .. . -.. . ... 
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TABLE F-13. Sample identification and PSD run conditions. C-104 composite, sieve test 

samples SOIT001284 ( < 53 pm) and SOlT001285 (53 < < 106 pm). 

Conditions Key: P = Pump Speed Setting; P6 = 14.4 mL/s 
S = Stirrer Speed Setting (1 -7); S 1 = Stirrer Speed 1 ; S3 = Stirrer Speed 3 
US = Ultrasonic ON Time (min); DT =Delay Time (min) between end of 

ultrasonic treatment and PSD measurement. 
Time =.Clock time at beginning of measurement. 

... ............ -. -.. 

... .. 

I 

. 
1.559 

0 16:18 
0 1623 : 7 5 2; I 

: +-- 
5 8i 2/  0 

1634 i 

I 
.&. 

... 8 j  2 1  4 i  
---._._I 

O i  0 16:31 
.- 

..... __ 
I 

. . ............ - ,- 
I SOIT001285 [LOAD-IN] ___. .- 6 1 1 ?I ?I 
j 53< <106pm tC104O44 6 1 1 I 01 01 1652 I 4; 41 

5. ..... ... 
0 0 1656 : C104045 6 3 

i C104046 6 3 2 0 1658 

01 0 17:04 1 ClO,, ,  1706 

..................... .--.-_I ,- 
~ . 

__ 
6 1 

-- 
~ 

..... ..... ........ - 
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for Windows<TM) Ver.1.203 Oct/04/’01 09:29 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
i D# : 01092a-115 i5:07 Material 
Filename : ‘2104032 Source : C104 
Sample : 1284 Lot Numbs : 

Condition 
Ty0S(He-Ne>: 87.9V- Dist-Form: Std. Sammlinp. times : 100 

Agitation : 1 Circultn : 6  U.sonic : OFF< 120) 
(LAMP): 79.9% R.R.lndex: 1.16-0.OOi < > 

Format 

Data 
Dist.base : Volume Scaling : Auto AXIS : LogX - LinearY 

Median : 149.852pm SP.Area : 3959cmz/cm’ S.D. : 88.385pm 

C.V. : 61.18~~ 
Mode : 144.424pm Mean : 144.471pm 

Span : <D 10.0-D 90.0) / D50 =- T.614 

Dia. on %< 5.0%) : 2.524pm yo on Dia.< 0.100wn) : 0.0% 
1.000pm) : 0.1% Dia. on %< 25.0?&) : 108.989pm yo on Dia.( 

Dia. on %< 50.0%) : 149.852pm Yo on Dia.< 10.000pm) : 18.3% 
Dia. on %< 75.0%) : 196.458pm yo on Dia.< 100.000prn) : 22.29- 
Dia. on %< 95.0%) : 281.671pm % on Diad 1000.000pm) : 1 0 0 . O ~ o  , 

. .. 

1019.5 
890.1 
777.1 

592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

678.5 

88.58 

0.00 100.00 
0.00 100.00 ~ ~~ ~~~~~~ 

0.00 100.00 
0.00 100.00 
0.13 100.00 
0.23 99.87 
0.41 99.65 
0.73 99.24 
1.72 98.51 
3.75 96.79 
6.30 93.04 

10.18 86.74 
11.88 76.56 
12.82 64.68 
14.70 51.86 
9.84 37.16 
4.92 27.33 
1.66 22.40 
0.71 20.74 
0.27 20.03 
0.12 19.76 
0.00 19.64 
0.00 19.64 
0.00 19.64 
0.00 19.64 

Particle size / Mm 

26.11 0.00 ~ ~~ 

22.80 0.00 
19.90 0.00 
17.38 0.16 
15.17 0.24 
13.25 0.35 
11.56 0.50 
10.10 0.67 
8.816 0.85 
7.697 1.03 
6.720 1.23 
5.867 1.37 
5.122 1.49 
4.472 1.60 
3.905 1.66 
3.409 1.67 
2.976 1.55 
2.599 1.33 
2.269 1.11 
1.981 0.90 
1.729 0.71 .. - 
1.510 0.51 
1.318 0.36 
1.151 0.23 
1.005 0.14 

F - 443 

19.64 
19.64 
19.64 
19.64 
19.48 
19.24 

18.39 
17.73 
16.88 

14.62 
13.25 
11.76 
10.16 

18.89 

15.84 

8.50 
6.83 
5.28 
3.96 
2.85 
1.95 
1.24 
0.72 
0.36 
0.14 

0.669 0.00 
0.584 0.00 
0.510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0~00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 
0.172 0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.05% 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/04/01 
File Name: C104032.DAT Sample Name: 1284 ID No: 01/09/28-115 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 87 .866  P Lamp: 79.928 % 
Circulation: 6 Agitation: 1 U.Sonic OFF ( m i d  
Material : Source: C104 

No. S I Z E I m )  FREO.% U.SIZE% NO. SIZE(rrm) FREO.% U.SIZE% 
0.972 
1.421 
1.828 
2.528 
3.857 
6.134 
6.690 
76.113 

109.239 
120.803 
129.390 
136.839 
143.419 
150.000 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5 . 0.0 
5.00 

0.10 
1.00 
2.30 
5.00 
10 * 00 
15.00- 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

'157.876 
166.521 
175.296 
185.977 
196.659 
209.816 
221.814 
224.100 
24 6 .'3 0 9 
282.317 
323.618 
377.696 
532.471 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 '99.90 

Median : 149.852 (pm) Mean: 144.471 (pm) Mode: 142.450 (pm) 
Std. Dev.: 88.385 (pm) Span: 0,569 
Coef. Var: 61.18% Spec. Area: 3959 (cmz/cm3) 

F - 4 4 4  
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for Windows(TM) Ver.l.201 Oct/04/'01 09:29 HORIBA LA-910.  . 
Laser scattering particle size di~trlbutoon analyzer 

PARTICLE SIZE MEASUREMENT DATA Materia, 
ID# : 010928-117 15:18 
Fiiename : C104034 Source C104 
Sample : 1284 Lot Numbe : 
Condition 

To/,(He-Ne): 89.1% Dist.Form: Std. SamDlinR times : 100 
(LAMP): 80.3% R.R.Index: 1.16-0.OOi ( > 

: 6  U.sonic : ON( 120) Agitation : 3 Circultn 

Format 

Data 

Dist.base : Volume scaling : Auto Axis : LogX . LinearY 

Median : 150.093pm SP.Area : 4470cm2/cma S.D. : 81.153pm 
Mode : 143.478pm Mean : 150.625pm 
C.V. : 53.88Y0 

Span : (D 10.0-D 90.0) / D50 =-' F.595 

Dia. o n  %< 5.0%> : 1.893vm 720 on Dia.< 0.100pm) : 0.0% 
Dia. on Yo( 25.0Y0) : 118.204pm ?Go o n  Dia.( 1.000pm) : 1.7% 
Dia. on 7X 50.0Y0> : 150.093pm To on Dia.< 10.000pm) : 13.1% 
Dia. on.%< 75.0%) : 194.272pm 5% on l3ia.C 100.000pm) : 16.9% 
Dia. on %< 95.0%) : 280.661pm Yo on Dia.( 1000.000pm> : 100.0% . 

. . . , ,, . , . . -_.__.__..I __ . 

Particle size / urn 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 ~ ~ .~ 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.12 100.00 
0.22 
0.40 
0.72 
1.72 
3.62 
5.97 
9.66 
2.03 
3.65 
6.49 
1.90 
6.36 
2.16 
0.91 
0.34 
0.14 
0.00 
0.00 
0.00 
0.00 

99.88 

98.54 

99.66 
99.26 

96.82 
93.20 
87.24 
77.58 
65.54 
51.89 
35.41 
23.51 
17.15 
14.99 

13.74 
13.60 
13.60 
13.60 
13.60 

14.08 

26.11 0.00 13:60 0.669 0.20 
22.80 0.00 13.60 0.584 0.12 
19.90 0.00 13.60 0.510 0.00 
17.38 0.00 13.60 
15.17 0.11 13.60 

0.445 0.00 
0.389 0.00 -.- ~ ~ ~~ ~~ ~ ~~~ 

13.25 0.17 13.49 0.339 0.00 
11.56 0.24 13.32 0.296 0.00 
10.10 0.32 13.08 0.259 0.00 
8.816 0.41 12.75 0.226 0.00 
7.697 0.50 12.34 
6.720 0.59 11.84 

0.197 0.00 
~ ~~ ~~ 0.172 0.00 

5.867 0.65 11.25 0.150 0.00 
5.122 0.71 10.60 0.131 0.00 
4.472 0.76 9.89 0.115 0.00 
3.905 0.80 9.13 0.100 0.00 
3.409 0.82 8.33 
2.976 0.80 7.51 
2.599 0.76 6.71 
2.269 0.72 5.95 
1.981 0.70 5.23 
1.729 0.72 4.53 
1.510 0.71 3.81 
1.318 0.71 3.10 
1.151 0.67 2.39 
1.005 0.60 1.72 

0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.32 
0.12 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/04/01 
Pile Name: C104034.DAT Sample Name: 1284 ID NO: 01/09/28-117 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 89.062 0 Lamp: 8 0 . 2 5 6  i 
Circulation: 6 Agitation: 3 U.Sonic **  (rnin) 
Material: Source: C104 

No. SIZE(um) FREQ.% U.SIZE% NO. SIZE(um) FREO.% U.SIZE% 
( 1) 0.573 0 .10  0 . 1 0  ( 15) 157.496 5.00 55 .00  
( 2 )  0.848 
( 3) 1 .130  
( 4 )  1 . 8 9 7  
( 5) 4 . 5 7 1  
( 6 )  88.640 
( 7)  93.413 
( 8 )  108.074 
( 9)  118 .328  
( 10) 125.425 
( 11) 132.523 
( 12) 138.492 
( 13) 144.360 
( 1 4 )  150 .229  

0.90 
1 .30  
2 .70  
5 .00  
5 .00  
0.80 
4.20 
5 .00  
5 . 0 0  
5 .00  
5 .00  
5.00 
5 .00  

1.00 
2.30 
5 .00  

10.00 
15 .00 -  
15 .80  
20.00 
25.00 
30 .00  
35 .00  
40.00 
45.00 
50.00 

165 .615 
173.735 
184.018 
194.565 
207.294 
219.936 
222.343 
244 .'496 
281.307 
322.859 
376.371 
531.311 

5 .00  60.00 
5 .00  65.00 
5 .00  70 .00  
5.00 75 .00  
5 .00  80.00 
4.20  84 .20  
0.80 85.00  
5 .00  90.00 
5.00 95.00 
2 .70  97 .70 '  
1 . 3 0  99 .00  
0 .90  ' 9 9 . 9 0  

Median : 150.093 (pm)  Mean: 150.625 (pm) Mode: 142.450 (pm) 
Std. Dev.: 81.153 (pmm) Span: 0.576 
Coef. V a r :  53.88% Spec .  A r e a :  4470 (cm2/cm3) 

F - 446 
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for WindowsCTM) Ver.l.201 Oct/04/'01 09:29 HORIBA LA-910 
Laser scatterinn aarticle size distribution analyzer _ .  - 

PARTICLE SIZE MEASUREMENT DATA 
ID# : oio92a.118 i5:25 Material : 
Filename : C104035 source : C104 
Sample : 1284 Lot Numbe : 
Condition 

T%<H~-NE> : 88.8% Dist.Form: Std. Samoline times : 100 

d51 (LAMP): 80.0% R.R.Index: 1.16-0.OOi ( ) 

l* / ; lo '  
Agitation : 1 Circultn : 6  Usonic : 5x6- 120) 

Format OF 
Dist.base : Volume Scaling : Auto Axis : L O ~ X  - LinearY 

Data 
Median : 154.253vm SP.Area : 4414cm'/cm' S.D. : 83.698vm 
Mode : 144.333vm Mean : 153.396pm 
C.V. : 54.56% 

Span : (D 10.0.~ 90.0) / D50 =-' r.589 

0.100vrn) : O.O%o Dia. on yo( 5.0%) : 1.937pm 7- on Di0.C 
Dia. on yo( 25.0%) : 120.769pm , V0 on Dia.< 1.000vm) : 1.2% 
Dia. on %( 50.0%) : 154.253pm % on Dia.( 10.000pm) : 14.2%0 
Dia. on %< 75.0%) : 199.224pm ' yo on Dia.< 100.000pm) : 16.7v0 
Dia. on %( 35.0%) : 285.1 14vm % on Dia.< 1000.000pm) : 100.Oyo , 

: 100 
/-.-- 

I..( 

0. LL 7 .. 
0.02 

Particle size / pm 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 

5 1.47 
44.94 
39.23 

58.95 

0.00 100.00 
0.00 100.00 
0.00 100.00 ~~~~~~ 

0.00 100.00 
0.13 100.00 
0.24 99.87 
0.43 99.63 
0.77 
1 .as 
3.98 
6.59 

10.61 
12.72 
13.84 
16.12 
10.72 
5.14 
1.51 
0.56 
0.18 
0.00 
0.00 
0.00 
0.00 
0.00 

99.20 

96.54 
92.56 
85.97 
75.36 
62.65 

98.42 

48.80 ~ ~~ 

32.68 
21.96 
16.82 
15.31 
14.75 
14.57 
14.57 
14.57 
14.57 
14.57 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 

5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 

1.729 
1.510 
1.318 
1.151 
1.005 

5.867 

1.981 

0.00 14.57 
0.00 14.57 

~~~~ - 
0.00 14.57 
0.00 14.57 
0.00 14.57 
0.12 14.57 
0.19 14.44 
0.28 14.25 
0.38 13.97 

0.60 13.11 
0.48 13.59 

0.69 12.51 

0.89 11.02 
0.97 10.14 
1.03 9.16 

1.00 7.10 
0.95 6.10 
0.91 5.15 
0.89 4.24 

0.79 11.81 

1.04 8.13 

0.81 3.36 ~~~~ 

0.74 2.54 

0.49 1.17 
0.63 1.80 

0.669 

0.510 
0.445 

0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 

0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.584 

0.389 

0.058 

0.12 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.12 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/04/01 
File Name: C104035.DAT Sample Name: 1284 ID NO: 01/09/28-118 
Dist. Form: STANDARD R.R. Index: 116-000 
Diet. Mode: VOLUME Laser: 88.841 % Lamp: 80.009 Z 
Circulation: 6 Agitation: I U.Sonic off (min) 
Material : Source: C104 

No. SIZE(um) 
( 1) 0.655 
( 2 )  0.960 
( 3 )  1.263 
( 4)  1.939 
( 5) 3.835 
( 6 )  82.343 
( 7 )  92.758 
( 8) 110.585 

( 10) 128.877 
( 11) 135.885 
( 12 )  141.886 
( 13) 147.888 
( 14) 154.370 

( 9) 121.000 

FREO.% U.SIZE% No. SI&E(rrm) FREO.% U.SIZE% 
0.10 0.10 ( 15) 162.375 5.00 55.00 
0.90 1 .00  
1 .30  2.30 
2.70 5.00 
5.00 10 .00  
5.00 15.00-  . 
0.80 15.80 
4 .20  20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5 .00  40.00 
5. 0.0 45.00 
5.00 50.00 

170.380 
179.315 
189.294 
199.273 
212.706 
224.218 
226.410 
249.429 
285.731 
327.401 
381.480 
535.797 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 '99.90 

Median : 154.253 ( p m )  Mean: 153.396 ( p m )  Mode: 142.450 (pm) 
Std. Dev.: 83.698 (pm) Span: 0.557 
Coef. V a r :  54.56% Spec. Area: 4414 (cm2/cm3) 

. . .- . .. .. . . 



HNF-8862, Rev. 0 

Condition 
Dist.Form: Std. SarnPiina times : 100 > T%(He.Ne> : 87.84- 

<LAMP>: 79.8% R.R.Index: 1.16.0.00i < 
Agitation : 1 Ci rcu It n : 6  U.sonic : OFF( 120) 

Format 
Dist.base : Volume Scaling : Auto Axis : LogX . LinearY 

Median : 155.619prn SP.Araa : 4169cm'/cm' S.D. : 97.083prn 
Mode : 145.344~1~7 Mean : 150.477pm 
C.V. : 64.52% 

Data 

Span : <D 10.0-D 90.0) / D50 =-' S.675 

Dia. on %< 5.0%) : 2.441pm % on Dia.< 0.100pm) : 0.0% 
Dia. on %< 25.0%) : 103.576pm % on DiaS l.ooopm> : 0.1% 
Dia. on yo< 50.0%0> : 155.619prn % on Dia.< lb .OOOpm> : 19.3% 
Dia. on yo< 75.0%> : 210.007prn 70 on Dia.< 100.000pm> : 24.2% 
Dia. on yo< 95.0%) : 302.600pm 5% on Dia.< 1000.000pm) : 100.0% 

0.02 0.1 1.0 10.0 100 1020 

0.00 100.00 
0.00 100.00 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

~ ~~ 

0.00 100.00 
0.00 100.00 
0.18 100.00 
0.33 99.82. 

1.24 98.88 
2.79 97.65 
5.15 94.86 
7.72 89.71 

10.91 81.99 
11.42 71.07 
11.38 59.66 
11.84 48.28 
7.87 36.43 
4.20 28.56 
1.79 24.36 
0.88 22.57 
0.40 21.68 
0.21 21.29 
0.12 21.07 
0.00 20.95 
0.00 20.95 
0.00 20.95 

0.60 99.48 

Size<pm) 

26.11 
22.80 

Particle size / urn 

Freq<%>Und<%> Size<prn> Freq<%>Und<%> 

0.00 0.00 0.00 20.95 0.669 
0.00 20.95 0,584 0.00 0.00 

19.90 ~~ -~ 
17.38 0.21 20.82 0.445 0.00 0.00 
15.17 0.30 20.61 0.389 0.00 0.00 
13.25 0.41 20.31 0.339 0.00 0.00 
11.56 

0.14 20.95 0.510 0.00 0.00 

0.55 19.90 0.296 0.00 0.00 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 

0.71 19.35 0.259 0.00 0.00 
0.89 18.64 0.226 0.00 0.00 
1.06 17.76 0.197 0.00 0.00 
1.26 16.69 0.172 0.00 0.00 
1.40 15.44 0.150 0.00 0.00 
1.54 14.03 0.131 0.00 0.00 
1.67 12.49 0.115 0.00 0.00 
1.74 10.82 0.100 0.00 0.00 ~ ~ 

1.77 9.08 0.087 0.00 0.00 
1.65 7.31 0.076 0.00 0.00 
1.42 5.66 0.067 0.00 0.00 
1.20 4.23 0.058 0.00 0.00 
0.97 3.04 0.051 0.00 0.00 
0.76 2.07 0.044 0.00 0.00 
0.55 1.31 0.039 0.00 0.00 
0.38 0.76 0.034 0.00 0.00 ~~~~~ ~~~~ ~~ ~ ~~ ~~ 

1.151 0.24 0.38 0.029 0.00 0.00 
1.005 0.14 0.14 0.026 0.00 0.00 

F -  449 
.. - ...... 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/04/01 
File Name: C104036.DAT Sample Name: 1284 ID No: 01/09/28-119 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 07.765 % Lamp: 79.751 % 
Circulation: 6 Agitation: I U.Sonic OFF (min) 
Material : Source: C104 
Lot No: Teat No: Dup 

No. S I Z E ( m )  FREQ , % U.SIZE% No. S I Z E ( m )  PREQ.% U.SIZE% 
( 1) 0.968 
( 2) 1.402 
( 3) 1.788 
( 4) 2.446 
( 5) 3.671 
( 6) 5.636 
( 7) 6.114 
( 8 )  11.969 
( 9) 103.703 
( 10) 119.294 
( 11) 130.027 
( 12) 138.930 
( 13) 147.100 
( 14) 155.810 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 ( 15) 
1.00 ( 16) 
2.30 ( 17) 
5.00 ( 18) 

10.00- , ( 19) 
15.00 ( 20) 
15.80 ( 21) 
20.00 ( 22) 
25.00 ( 23) 
30.00 ( 2 4 )  
35.00 ( 25) 
40.00 ( 26) 
45.00 ( 27) 
50.00 

165.547 
175.380 
186.496 
197.612 
210.458 
223.778 
238.615 
242 .'066 
264.536 
302.740 
346.351 
405.448 
551.740 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 .99.00 
0.90 99.90 

Median : 155.619 (pm) Mean: 150.477 (pm) Mode: 142.450 (pm) 
Std. Dev.: 97.083 (pm) Span: 0.595 
Coef. V a r :  64.52% Spec. A r e a :  4169 (cmZ/cm3) 

F - 450 
. . . . . . . . . , .. . .. . .. . .. . . . . . . . .. .. . . . .___ 
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for Wtndows<TM) Ver.l.20j Oct/04/'01 09:29 HORIBA LA-910 
Laser scattering particle sire distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
: 010928-120 15:49 Material : i De 

Filename : C104037 
SsmPle : 1284 Lot Numbe : 

Source : C104 

.... . 

__--- 
4 .  

0 . d - P  .- .. . . . __ - I 

. . .. . . .. 
1019.5 0.00 100.00 26.11 0.00 
890.1 4.33 100.00 22.80 0.00 
777.1 40.67 95.67 19.90 0.00 
678.5 15.81 55.00 
592.4 0.67 . .  
517.2 0.00 
451.6 0.00 
394.2 0.00 
344.2 0.00 
300.5 0.00 
262.4 0.00 ~~~ 

229.1 0.00 
200.0 0.51 
174.6 1.73 
152.5 5.20 
133.1 7.65 
116.2 6.37 
101.5 3.00 
88.58 1.50 
77.34 0.60 
67.52 0.27 
58.95 0.11 
51.47 0.00 
44.94 0.00 
39.23 0.00 

39.19 
38.51 
38.51 
38.51 
38.51 
38.51 

38.51 
38.51 
38.01 
36.28 
31.08 
23.43 
17.06 
14.06 
12.56 
11.96 
11.69 

11.58 
11.58 

38.51 

11.58 

17.38 0.00 ~~ 

15.17 0.14 
13.25 0.20 
11.56 0.28 
10.10 0.38 
8.816 0.48 
7.697 0.59 
6.720 0.71 - ~. ~~ 

5.867 0.80 
5.122 0.88 
4.472 0.95 
3.905 0.99 
3.409 1 .oo 
2.976 0.94 
2.599 0.81 

1 .gal 0.56 
1.729 0.45 
1.510 0.33 
1.318 0.24 
1.151 0.16 
1.005 0.00 

2.269 0.68 

F - 451 

11.58 
11.58 
11.58 
11.58 
11.58 
11.43 
11.23 
10.94 
10.56 
10.08 
9.49 
8.78 
7.98 
7.10 
6.15 
5.15 
4.15 
3.22 
2.41 
1.73 
1.17 
0.72 
0.39 
0.16 
0.00 

0.669 0.00 
0.584 0.00 
0.510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 
0.172 0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

. . .. . ...- 



HNF-8862. Rev. 0 

HORIBA LA-910 

File Name: C104037.DAT Sample Name: 1284 ID No: 01/09/28-120 
Dist. Fonn: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 87.841 % Lamp: 79.708 % 
Circulation: 6 Agitation: 3 U.Sonic OFF (mid 
Material : Source: C104 
Lot No: Test No: Dup 

PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - c 10/04/01 

No. SIzEfum) PREO.% U.SIZE% NO. SIZE(IUQ0 FREO.% U.SIZE% 
( 1) 1.099 
( 2) 1.646 
( 3) 2.223 

' ( 5) 7.565 
( 6) 92.623 
( 7) 96.057 
( 8) 108.272 
( 9) 119.682 
( 10) 130.722 
( 11) 147.684 
( 12) 596.804 
( 13) 624.041 
( 14) 651.278 

( 4) 3.343 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 ( 15) 
1.00 ( 16) 
2.30 ( 17) 
5.00 ( 18) 
10.00- , ( 19) 
15.00 ( 20) 
15.80 ( 21) 
20.00 ( 22) 
25.00 ( 23) 
30.00 ( 24) 
35.00 ( 25) 
40.00 ( 26) 
45.00 ( 27) 
50.00 

678.509 
690.635 
702.762 
714.888 
727.015 
739.141 
749.328 
7 5 1 .'2 6 8 
763.394 
775.521 
830.133 
864.036 
887.508 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 ,99.00 
0.90 99.90 

Median : 650.004 (pm) Mean: 468.190 (pm) Mode: 726.150 (pm) 
Std. Dev.: 308.009 (pm) Span: 0.077 
Coef. Var: 65.79% Spec. Area: 2371 (cm2/cm3) 

F - 452 
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for WindowscTM) Ver.l.201 Oct/04/'01 09:29 
HORIBA LA-910.  . 
Laser scattering particle size dietrlbutlon analyzer 

PARTICLE SIZE MEASUREMENT DATA Matsriai . 
I De 
Filename : C104038 
Sample : 1284 Lot Numbe : 

: 010928-121 15:55 
Source : C104 

Condition 
Dist.Form: Std. SsmDlinn times : 100 > TYXHe-Ne) : S9.0% 

Agitation : 3 Circultn : 6  U.sonic : ON< 120) 

<LAMP>: 80.2% R.R.Index: 1.16-0.OOi < 

Format 

Data 

Dist.base : Volume Scaling : Auto Axis : LogX - LinearY 

Median : 148.191pm SP.Area : 4750cm'/om' S.D. : 82.555pm 
Mode : 143.166pm M0an : 148.399pm 
C.V. : 55.63% 

Span : C D  10.0-D 90.0) / D50 =- P.614 

Dia. on %< 5.0%) : 1.777pm yo on Dia.( O.lOOpm> : 0.0% 

Dia. on YO< 50.0%) : 148.191pm yo on Diad 10.0OOpm) : 13.9% 
Dia. on %< 75.0%) : 192.383pm yo on Dia.< 100.000pm) : 18.1% 
Dia. on %< 95.0%) : 281.448pm ?& on Dla.< 1000.000pm) : lOO.O'% , 

Dia. on YO< 25.0%) : 116.220pm V0 on Dia.( 1.000pm) : 1 .e% 

..- .. 

0.02 0.1 1 .o 10.0 100 1020 
Particle size I vrn 

0.00 100.00 1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 ~~ 

344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

0.00 100.00 ~~~~~ 

0.00 100.00 
0.00 100.00 
0.13 100.00 
0.24 99.87 
0.43 
0.78 
1.73 
3.49 
5.69 
9.18 

11.59 
13.32 
16.29 
12.12 
6.69 
2.31 
0.99 
0.38 
0.15 
0.00 
0.00 
0.00 
0.00 

99.63 
99.19 
98.41 
96.69 
93.19 
87.50 
78.32 
66.73 
53.40 
37.11 
24.99 
18.30 
15.99 
15.01 
14.62 
14.47 
14.47 
14.47 
14.47 

Size@m) 

26.11 
22.80 
19.90 
17.36 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

F -  

FreqC%)Und<%> SizeWrn) Freq<%>Und(%> 

0.00 14.47 0.669 0.21 0.33 
0.00 14.47 0.584 0.12 0.12 

. . .. 

~ .- _ _  . ~~ ~~~ 

0.00 14.47 0.510 0.00 0.00 
0.00 14.47 0.445 0.00 0.00 
0.11 14.47 0.389 0.00 0.00 
0.17 14.36 0.339 0.00 0.00 
0.24 14.19 0.296 0.00 0.00 
0.33 
0.42 
0.51 
0.61 
0.68 
0.74 
0.81 
0.86 
0.89 
0.87 
0.83 
0.79 
0.77 
0.79 
0.77 
0.76 
0.72 
0.63 

453 

13.95 
13.62 
13.21 
12.69 
12.09 
11.41 
10.66 
9.85 
8.99 
8.10 
7.23 
6.40 
5.61 
4.85 
4.06 
3.29 
2.53 
1.81 

0.259 0.00 ~~~~~ 

0.226 0.00 
0.197 0.00 
0.172 0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/04/01 
File Name: C104038.DAT Sample Name: 1284 ID No: 01/09/28-121 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 88.990 % Lamp: 80.206 0 
Circulation: 6 Agitation: 3 U.Sonic **  (min) 
Material : Source: C104 
Lot No: Test No: Dup 

NO. S I Z E ( m )  FREQ.% U.SIZE% 
( 1) 0.571 0.10 0.10 
( 2) 0.838 0.90 1.00 
( 3) 1.105 1.30 2.30 
( 4) 1.780 2.70 5.00 

( 6 )  77.176 5.00 15.00 
( 7) 86.380 0.80 15.80 

( 9) 116.221 5.00 25.00 
( 10) 123.191 5.00 30.00 
( 11) ,130.162 5.00 35.00 
( 12) 136.535 5.0.0 40.00 
( 13) 142.473 5.00 45.00 
( 14) 148.411 5.00 50.00 

( 5) 4.009 5.00 10.00- . 
( 8) 105.209 4.20 20.00 

No. SIZE(m) FREQ.% U.SIZE% 
( 15) 155.108 5.00 55.00 
( 16) 163.427 5.00 60.00 
( 17) 171.745 5.00 65.00 
( 18) 181.788 5.00 70.00 
( 19) 192.738 5.00 75.00 

( 21) 218.629 4.20 84.20 
( 22) 221.'162 0.80 8'5.00 
( 23) 243.698 5.00 90.00 
( 24) 282.094 5.00 95.00. 
( 25) 326.147 2.70 97.70 
( 26) 381.870 1.30 ,99.00 
( 27) 536.133 0.90 99.90 

( 20) 205.333 ,, 5.00 80.00 

Median : 148.191 (pm) Mean: 148.399 (pm) Mode: 142.450 (pm) 
Std. Dev.: 82.555 (Im) Span: 0.601 
Coef. Var: 55.63% Spec. Area: 4751 (cm2/cm3) 

F - 454 
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for Windows(fM) ver.l.20i Oct/04/’01 09:30 HORIBA LA-910.  . 
Laser scattering particle size dlstrtbutoon analyzer 

PARTICLE SIZE MEASUREMENT DATA . 
ID# : 010928-122 15:59 
Filename : C104039 Source : C104 
Sample : 1284 Lot Numbe : 

Condition 
Tyo<He.Ne> : 88.7% Dist.Form: Std. Samolinrr times : 100 

(LAMP): 80.0% R.R.lndex: 1.16-0.OOi < > 
Agitation : 1 Circultn : 6  U.sonic : p3 120) 

Format 
Dist.base : Volume Scaling : Auto Axis : LOEX. LinearY 

Data 
Median : 146.026pm SP.Area : 4635cm‘/cma S.D. : 79.541pm 
Mode : 142.833pm Mean : 144.409ym 
C.V. : 55.08% 

Span : (0 10.O.D 90.0) / D50 =- t.567 

Dia. on %< 5.0y0> : 1.853pm To on Dia.( 0.100vm) : O.Oyo 
Dia. on yo( 25.0%) : 116.229pm % on 0ia.C 1.000ym) : 1.3% 
Dia. on yo( 50.070> : 146.026vm yo on Dia.( 10.000ym) : 14.7y0 
Dia. on Yo( 75.0%) : 186.761pm Vo on Dia.( 100.000pm) ! 17.9% 
Dia. on %< 95.0%) : 268.692pm Yo on DiaS 1000.000pm) : 100.0% 

0.02 0.1 1.0 10.0 100 1020 
Particle size I pm 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.10 100.00 
0.19 99.90 

26.11 0.00 
22.80 0.00 
19.90 0.00 
17.38 0.00 
15.17 0.00 
13.25 0.12 

0.33 99.71 _ _  ~ 11.56 0.19 
0.60 99.38 10.10 0.27 
1.35 98.77 8.816 0.37 
2.94 97.42 7.697 0.48 
5.03 94.49 

11.52 80.81 
13.72 69.30 
17.56 55.57 
13.03 38.01 
6.88 24.98 
2.05 18.10 
0.79 16.06 
0.27 15.27 
0.00 15.00 
0.00 15.00 
0.00 15.00 
0.00 15.00 
0.00 15.00 

8.64 89.45 
6.720 0.60 
5.867 0.70 
5.122 0.80 
4.472 0.90 
3.905 0.99 
3.409 1.06 
2.976 1.07 
2.599 1.03 
2.269 0.98 
1.981 0.94 
1.729 0.92 
1.510 0.85 
1.318 0.78 
1.151 0.67 
1.005 0.54 

F - 455 

15.00 
15.00 
15.00 
15.00 
15.00 
15.00 
14.88 
14.70 
14.43 
14.06 
13.58 
12.98 
12.28 
11.49 

9.59 
8.53 
7.46 
6.43 
5.46 
4.52 
3.60 
2.75 
1.97 
1.29 

10.58 

0.669 0.13 0.13 
0.584 0.00 0.00 
0.510 0.00 0.00 
0.445 0.00 0.00 
0.389 0.00 0.00 
0.339 0.00 0.00 
0.296 0.00 0.00 
0.259 0.00 0.00 
0.226 0.00 0.00 
0.197 0.00 0.00 
0.172 0.00 0.00 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.067 0.00 0.00 
0.058 0.00 0.00 
0.051 0.00 0.00 
0.044 0.00 0.00 
0.039 0.00 0.00 
0.034 0.00 0.00 
0.029 0.00 0.00 
0.026 0.00 0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/04/01 
File Name: C104039.DAT Sample Name: 1284 ID No: 01/09/28-122 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 88.719 % 
Circulation: 6 Agitation: 1 U.Sonic (min) 
Material : Source: C104 
Lot No: Test No: Dup 

Lamp: 79.968 % L@ ' 

tO/51O1 

No. S I Z E ( m )  FREO.% U.BIZE% No. S I Z E ( m )  FREO.% u. SIZE% 
~ 

( 1) 0.647 
( 2 )  0 .935  
( 3 )  1 . 2 2 2  
( 4 )  1 . 8 5 7  
( 5 )  3 .615  
( 6 )  1 3 . 2 1 0  
( 7) 84 .899  
( 8)  105 .527  
( 9)  1 1 6 . 2 3 1  
( 10) 122 .715  
( 11) 129 .199  
( 1 2 )  1 3 5 . 2 9 5  
( 1 3 )  140 .804  
( 1 4 )  146 .313  

0 . 1 0  0.10 
0.90 1 . 0 0  
1 .30  2.30 
2.70 5 . 0 0  
5 . 0 0  10.00- . 
5.00  15 .00  
0 . 8 0  1 5 . 8 0  
4 .20  20 .00  
5 .00  25.00 
5 .00  30.00 
5 .00  35.00 
5 .00  40.00 
5 . 0 0  45 .00  
5 .00  50.00 

( 15) 151.822 
( 16) 159.603 
( 17)  167.679 
( 18) 176.170 
( 1 9 )  187 .191  
( 20)  198.212 
( 21)  211.404 
( 22)  214.096 
( 23)  232.702 
( 24)  269.061 
( 25)  309.501 
( 26)  363.002 
( 27)  519 .595  

5 .00  55 .00  
5 .00  60.00 
5 .00  65.00 
5 .00  70.00 
5 .00  75.00 
5 .00  80 .00  
4 . 2 0  84 .20  
0.80 85.00 
5 .00  90 .00  
5 .00  95.00 
2 .70  97 .70  
1 . 3 0  . 9 9 . 0 0  
0 .90  99.90 

Median : 146 .026  (pm) Mean: 144.409 (pm) Mode: 142.450 (pm) 
Std. Dev.: 7 9 . 5 4 1  (pm) Span: 0 .561  
Coef. Var: 55 .08% Spec .  Area: 4635 (crnz/cm3) 

F - 456 
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for Windows(TM) Var.l.20i Oct /04 / ’01  09:30 HORIBA LA-910 
Laser scattering particle size distribution analyzer 
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PARTICLE SIZE MEASUREMENT DATA 
: 010928-123 16:21 Material : ID# 

Filename : C104040 
Sample : 1285 Lot Numbe : 

Source : C104 

Condition 
Tq*,(He-Nel: 88.4% Dist.Form: Std. Samplincz times : 100 

(LAMP): 92.4% R.R.Index: 1.16-0.001 ( ) 

Agitation : 1 Circultn :6 U.sonic : OFF( 120) 

Format 

Data 
Dist.base 

Median 
Mode 
C.V. 

: Volume Scaling : Auto Axis : LogX . LinearY 

: 77.500pm SP.Area : 800cm=/crn’ S.D. : 25.205prn 
: 73.128pm Mean : 81.993prn 
: 30.74% 

1019.5 
890.1 
777.1 

592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

678.5 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 ~ . . .  
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.12 100.00 
0.36 99.88 
0.91 99.55 ~~~~ 

2.27 98.62 

13.55 80.09 
16.80 66.54 

5.34 96.35 
10.92 91.01 

20.10 49.74 
13.28 29.64 
8.45 16.36 
4.97 7.92 
1.93 2.94 
0.73 1.02 

26.11 

19.90 
17.38 

22.80 

15.17 
13.25 
11.56 ~~ 

10.10 

7.697 
6.720 

8.816 

5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 ~~~ ~. 
1.510 
1.318 
1.151 
1.005 

F 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0:oo 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 ~~~~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
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HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/04/01 
File Name: C104040.DAT Sample Name: 1285 ID No: Ol/O9/28-123 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 88.409 % Lamp: 92.385 % 
Circulation: 6 Agitation: 1 U.Sonic OFF ( m i d  
Material : Source: C104 

No. SIZE(m) FREQ.& U.SIZE% No. SIZE(um) FREO.% U.SIZE% 
( 1) 31.450 0.10 0.10 ( 15) 80.858 5.00 55.00 
( 2) 39.123 0.90 1.00 ( 16) 84.205 

43.031 

53.315 
57.745 
58.454 
61.300 
64.527 
67.697 
70.139 
72.581 
75.023 
77.511 

47.638 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

2.30 
5.00 
10.00 
15.00- 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

87.552 
91.871 
96.622 
101.373 
107.012 
108.093 
114 .'e50 
128.840 
144.612 
161.695 
203.857 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0 . 8 0  85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 ' 99.90 

Median : 77.500 (pm) Mean: 81.993 (pm) Mode: 72.265 (pm) 
Std. Dev.: 25.205 (pm) Span: 0.416 
C o e f .  V a r :  30.74% Spec. Area: 800 (cm2/cm3) 
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for  Windows<TM) Ver.l.2Oj Oct/04/'01 09:30 A-910 
e S I Z E  distribution analyzer 

__ ~ ~ .... 

7 
- I  

1 I i  

.-I 

I /  
- 7  

! 4  

- 

- I 

- .- __ . ... ... ._ - ... . . . .!...1..!.- I I I , ,  , , I , I , ,  , , , , , , , , ,  , +i ,J? , ~ , I 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 ~ ~ ~~~ 

262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 

51.47 
44.94 
39.23 

58.95 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

~ ~~ 

0.00 100.00 
0.00 100.00 
0.14 100.00 
0.41 99.86 
1.01 99.44 
2.42 98.43 
5.47 96.01 

10.82 90.54 
13.37 79.72 
16.42 66.35 
19.48 49.93 
13.17 30.45 
8.59 17.28 
5.20 8.69 
2.14 3.49 
0.87 1.35 

26.11 0.00 
22.80 0.00 
19.90 0.00 
17.38 0.00 
15.17 0.00 
13.25 0.00 
11.56 0.00 
10.10 . 0.00 ~~ 

8.816 0.00 
7.697 0.00 
6.720 0.00 
5.867 0.00 
5.122 0.00 
4.472 0.00 . ._ 
3.905 0.00 
3.409 0.00 
2.976 0.00 
2.599 0.00 
2.269 0.00 
1.981 0.00 
1.729 0.00 
1.510 0.00 
1.318 0.00 
1.151 0.00 
1.005 0.00 
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0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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( 1) 29.167 

( 3 )  41.766 
( 4 )  46.838 
( 5) 52.614 
( 6) 56.970 
( 7 )  57 .667  
( 8)  60 .725  
( 9 )  63.978 
( 1 0 )  67 .230  
( 11) 69.816 
( 12) 72.335 
( 13) 74 .855  
( 1 4 )  77.387 

( 2 )  37 .218  
0.10 
0 .90  
1 .30 
2.70 
5 .00  
5 .00  
0 .80  
4.20 
5 .00  
5.00 
5 .00  
5 .00  
5.00 
5.00 

0 .10  
1 .00  
2.30 
5.00 

10.00 
15 .00-  
15.80 
20 .00  
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

80.811 
84 .234  
87 .657  
92 .098  
96.915 

101.845 
107.569 
108.659 
115 .474 
129.977 
146.584 
164 .857 
208.554 

RORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - c 10/04/01 
File Name: C104041.DAT Sample Name: 1285 ID No: 01/09/28-124 
Diat. Form: S T W A R D  R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 89.250 % Lamp: 92.521 % 
Circulation: 6 Agitation: 3 U.Sonic OFF (min) 
Material : Source: C104 

N o .  SIZE(um) FREQ.% U.SIZE% NO. S I Z E ( m )  FREO.$ lJ .SIZE% 
5 .00  55 .00  
5 . 0 0  60.00 
5 . 0 0  65.00 
5 .00  70.00 
5.00 75 .00  
5 .00  80.00 
4 .20  84.20 
0.80 85.00 
5 . 0 0  90 .00  
5 . 0 0  95 .00  
2 .70  97 .70  
1 . 3 0  99 .00  
0 .90  ' 9 9 . 9 0  

Median : 77.384 ( I m )  Mean: 81 .981  (pm) Mode: 72.265 (pm) 
Std. Dev.: 25 .965  (pm) Span: 0.428 
Coef. Var: 31.67% Spec. Area: 805 (crn2/cm3) 
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for  Windows<TM) Ver.l.20j Oct/04/'01 09:30 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : oio92a-125 1 6 ~ 0  Material : 
Filename : C104042 Source : C104 
Sample : 1285 Lot Numbe : 
Condition 

T%dHe-Ne> : 84.0% Dist.Form: Std. Samwlinn times : 100 

Agitation : 3 Circultn :6 U.sonic : ON< 120) 
(LAMP): 8 3 . 2 ~ ~  R.R.Index: 1.16-0.OOi < ) 

Format 

Data 
Scaling : Auto Axis : LogX . LinsarY Dist.base : Volume 

Median : 67.145pm SP.Area : 1589cm'/cm' S.D. : 28.618pm 
Mode : 71.825pm Mean : 69.114pm 
C.V. : 41.41% 

Span : <D 10.0-D 90.0) / D50 =- b.026 

Dia. on %< 5.0'%> : 25.681pm To on Dia.< 0.100pm) : 0.0% 
Dia. on %< 25.0%) : 51.104pm yo on Dia.< 1.000vm) : 0.1% 
Dia. on Yo< 50.0%) : 67.145vm To on Dia.( 10.000pm) : 2.8% 
Dia. on %< 75.0%) : 84.992pm Yo on Dia.< 100.000pm) : 86.8% 
Dia. on %< 95.0%) : 119.392pm Yo on Dia.< 1000.000pm) : 100.o~o . 

.. . .. 

Particle size / prn 

Size<pm) Freq<%>Und<%) Size<vm> Freq<%)Und<%) SizeOJm) Freq<%)Und(%) 
__ ~ 

1019.5 
890.1 

0.00 100.00 26.11 ~- _ _  
0.00 100.00 22.80 

777.1 0.00 100.00 19.90 
678.5 0.00 1oo.00 17.38 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

0.00 100.00 15.17 
0.00 100.00 13.25 

0.53 
0.44 
0.31 

5.06 
4.53 
4.10 

0.28 3.79 
0.24 3.51 - _ _  
0.21 3.27 

0.00 100.00 11.56 0.20 3.06 
0.00 100.00 10.10 0.20 2.86 
0.00 1oo.00 8.816 0.20 2.66 
0.00 100.00 7.697 

~~ -~ 

0.00 100.00 6.720 

0.27 100.00 5.122 
0.63 99.73 4.472 
1.47 99.11 3.905 
3.30 97.64 3.409 
6.55 94.34 2.976 
9.05 87.79 2.599 

0.00 ioo.oo 5.867 

12.27 78.74 2.269 
15.90 66.47 1.981 
13.70 50.57 1.729 
11.39 36.87 1.510 
8.93 25.47 1.318 
5.34 16.54 1.151 
3.20 11.20 1.005 

0.20 2.45 
0.21 2.25 

~ -~ 
0.21 2.04 
0.20 1.83 
0.20 1.63 
0.19 1.44 
0.17 1.25 
0.15 1.08 

0.11 0.11 

0.669 
0.584 
0.510 
0.445 

0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 

0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.389 

0.087 

0.00 0.00 
0.00 0.00 
0.00 0.00 . ._ 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 ~ ~~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 - ~~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
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BORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/04/01 
File Name: C104042.DAT Sample Name: 1285 ID No: 01/09/28-125 
Dist. Form: STANDARE R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 6 3 . 9 7 5  % Lamp: 83.201 % 
Circulation: 6 Agitation: 3 U.Sonic ** (min) 
Material : Source: C104 

No. SIZE(um) FREQ.% U.SIZE% No. SIZE(lun) FREQ.% U.SIZE% 
( 1) 0.991 
( 2) 2.780 

3) 6.964 
( 4) 25.705 
( 5) 37.365 
( 6) 43.295 
( .7) 44.150 
( 8) 47.470 
( 9) 51.126 
( 10) 54.445 
( 11) 57.728 
( 12) 60.914 
( 13) 64.041 
( 14) 67.169 

0.10 0.10 
0.90 1.00 
1.30 2.30 
2.70 5.00 
5.00 10.00 
5.00 15.00- .. 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.0.0 45.00 
5.00 50.00 

( 15) 70.260 
( 16) 73.346 
( 17) 76.432 
( 18) 80.574 
( 19) 85.155 
( 20) 90.374 
( 21) 96.349 
( 22) 97.487 
( 23) 106.429 
( 24) 119.572 
( 25) 133.901 
( 26) 151.061 
( 27) 190.445 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 , 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70' 
1.30 99.00 
0.90 '99.90 

M e d i a n  : 67.145 (pm) Mean: 69.114 (pm) Mode: 72.265 (pm) 
S t d .  D e v . :  28.618 (pm) Span: 0.512 
C o e f .  V a r :  41.41% Spec. A r e a :  1589 (cm2/cm3) 
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for WindowsCTM) Ver.l.2Oj Oct/04/'01 09:30 HORIBA LA-910 
Laser Scattering particle size dlstribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : oio32a.126 i6:34 Material : 
Filename : C104043 source : C104 
sample : 1285 Lot Numbe : 
Condition 

T%(He.Ne>: 84.5% Dist.Form: Std. Samolina times : 100 

Agitation : 1 Circultn : 6  U.sonic : w< 120) 
(LAMP): 83.3% R.R.Indsx: 1.16-0.OOi < > 

OFT- Format 
Dist.base : Volume Scaling : Auto Axis : LogX. LinearY 

Data 
Median : 66.182pm SP.Area : 1750cmz/cm' S.D. : 28.860pm 
Mode : 71.781pm Mean : 67.816pm 
C.V. : 42.56% 

Span : <D 10.O.D 90.0) / D50 =- >.054 

Dia. on %< 5.0%) : lp.900pm Vo on Dia.< 0.100pm) : 0.0% 
Dia. on yo< 25.0v0) : 49.866pm V0 on Dia.< f.000pm) : 0.1% 
Dia. on yo< 50.0%) : 66.182pm % o n  Dia.< 10.000pm) : 3.5% 
Dia. on yo< 75.0%) : 84.084pm '% on Dia.< 1 0 0 . 0 0 0 M m )  : 87.5% 
Dia. on yo( 95.0%> : 117.536~m 70 on D1a.C 1000.000pm) : 100.0% 

-. .. . ... 

. , , . , , , I . I . , . . ,  ' ' " " I  I I , . I I / I  ".O L---L-I .  

Particle size / urn 
0.02 0.1 ' 1.0 10.0 100 1020 

Size<pm) Freq<%)Und<%) 

1019.5 

777.1 

592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 

51.47 
44.94 
39.23 

890.1 

678.5 

88.58 

58.95 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.22 100.00 

1.35 99.23 

6.34 94.74 

12.01 79.61 
15.60 67.61 
13.55 52.00 

0.55 99.78 

3.14 97.87 

8.78 88.39 

11.36 38.45 
8.96 27.09 
5.48 18.13 
3.36 12.65 

26.11 0.60 
22.80 0.50 
19.90 0.36 
17.38 0.33 ~ ~~ 

15.17 0.28 
13.25 0.25 
11.56 0.24 
10.10 0.24 
8.816 0.24 
7.697 0.24 
6.720 0.25 
5.867 0.24 
5.122 0.24 
4.472 0.24 
3.905 0.24 
3.409 0.22 
2.976 0.20 

2.269 0.16 
2.599 0.18 

1.981 0.15 
1.729 0.15 
1.510 0.14 
1.318 0.14 
1.151 0.13 
1.005 0.12 
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6.11 
5.50 
5.00 
4.64 
4.31 
4.03 

3.54 
3.30 
3.06 

2.57 
2.33 
2.09 
1.85 
1.61 
1.39 

1.00 
0.84 
0.69 
0.53 
0.39 
0.25 
0.12 

3.78 

2.82 

1.18 

0.669 0.00 
0.584 0.00 
0.510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

~ ~- . _ _  . 
0.172 0.00 0.00 
0.150 0.00 0.00 
0.131 0.00 0.00 
0.115 0.00 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 . - 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.00 
0.00 
0.00 ~~ 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - c 10/04/01 
File Name: C104043.DAT Sample Name: 1285 ID No: 03/09/28-126 
Dist. Form: STANDARD ' R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 84.504 % Lamp: 83.291 0 
Circulation: 6 Agitation: 1 U .Sonic (minl 
Material: Source: C104 

@- 

No. SIZE(um) FREO.% U.SIZE% No. SIZE(um) FREQ.% U.SIZE% 
0.10 0.10 ( 15) 69.409 5.00 55.00 ( 1) 0.987 

( 2) 2.268 
( 3) 5.039 
( 4) 19.901 
( 5) 35.304 
( 6) 41.682 
( 7) 42.514 
( 8) 46.303 
( 9) 49.946 
( 10) 53.386 
( 11) 56.679 
( 12) 59.932 
( 13) 63.094 
( 14) 66.256 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 

10.00 
15.00- ' 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

( 16) 72.555 5.00 
( 17) 75.701 5.00 
( 18) 79.582 5.00 
( 19) 84.265 5.00 . ( 20) 89.154 5.00 
( 21) 95.312 4.20 
( 22) 96.485 0.80 
( 23) 105.-194 5.00 
( 24) 117.622 5.00 
( 25) 132.170 2.70 
( 26) 149.229 1.30 
( 27) 188.584 0.90 

Median : 66.182 (gm) Mean: 67.816 (pm) Mode: 72.265 (gm) 
Std. Dev.: 28.860 (pm) Span: 0.505 
C o e f .  Var: 42.56% Spec. Area: 1750 (cm2/cm3) 

60.00 
65.00 
70.00 
75.00 
80.00 
84.20 
8.5.00 
90.00 
95.00 
97.70' 
99.00 
'99.90 

F - 464 
- . 



HNF-8862, Rev. 0 

Condition 
T%(He-Ne> : S4.00/, Dist.Forrn: Std. Sarnollnp times : 100 

Agitation : 3 Circultn :6 U . s o n i c  : OFF< 120) 

(LAMP>: 90.170 R.R.Indsx: 1.16-0.OOi < > 

Format 
DiSt.base : Volume Scaling : Auto Axis : LogX - LinearY 

Median : 7 6 . 7 7 0 ~ ~ 1  SP.Area : 805cm'/cm' S.D. : 23.658prn 
Mode : 7 3 . 0 6 1 ~ ~ 1  Mean : 80.915prn 
C.V. : 29.24% 

Span : (0 10.0-D 90.0> / D50 =- 6.772 

Data 

Dia. on %< 5.0%) : 4 7 . 9 4 7 ~ ~ 1  yo on Dia.< 0.100Prn) : 0.0% 
Dia. on %< 25.0%) : 6 4 . 3 5 4 ~ ~ 1  % on Dia.< 1.000pm) : 0.0% 
Dia. on %< 50.0oP,> : 76.770pm To on Dia.< 10.000t-n> : 0.0% 
Dia. on yo< 75.0%> : 9 4 . 7 5 5 ~ ~ 1  v0 on Dia.( 100.000Pm> : 80.3% 
Dia. on yo( 95.070> : 1 2 5 . 2 0 2 ~ ~ 1  75 on Dia.< 1000.000~m) : 100.0% 
25,q ., , __ .. . . . ... ...___ ~ 

._ 

Size(prn> 

1019.5 
890.1 
777.1 

. -  

678.5 ~~ 

592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

Particle size I pm 

Size<vm> Freq<%>UndC%> 

26.11 0.00 0.00 
22.80 0.00 0.00 
19.90 0.00 0.00 
17.38 0.00 0.00 
15.17 0.00 0.00 

__ - 

~ 

13.25 0.00 0.00 
11.56 0.00 0.00 
10.10 0.00 0.00 
8.816 0.00 0.00 
7.697 0.00 0.00 

0.00 100.00 6.720 0.00 0.00 
0.00 100.00 5.867 0.00 0.00 
0.25 100.00 5.122 0.00 0.00 
0.70 99.75 4.472 0.00 0.00 
1.88 99.05 3.905 0.00 0.00 
4.81 97.17 3.409 0.00 0.00 

10.60 92.36 
13.42 81.76 

88.58 17.18 68.34 
77.34 21.29 51.16 
67.52 13.74 29.87 

51.47 4.91 7.57 
58.95 8.56 16.12 

44.94 1.79 2.65 
39.23 0.64 0.86 

2.976 0.00 0.00 
2.599 0.00 0.00 
2.269 0.00 0.00 
1.981 0.00 0.00 
1.729 0.00 0.00 
1.510 0.00 0.00 
1.318 0.00 0.00 
1.151 0.00 0.00 
1.005 0.00 0.00 

F - 465 
._--.. . 

Size(prn> 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 . ~~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 



HNF-8862, Rev. 0 

IIORIBA IA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - c i0/04/01 
File Name: C104044.DAT Sample Name: 1285 ID NO: 01/09/28-127 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 83.986 t Lamp: 90.074 % 
Circulation: 6 Agitation: 1 U.Sonic OFF (minl 
Material : Source: C104 
L o t  No: Test  No: Dup 

NO. SIZE(um) FREO.% U.SIZE% NO. SIZE(Um) FREO.% U.SIZE% 
( 1) 31.814 0.10 0.10 ( 15) 79.854 5.00 55.00 
( 2) 39.665 0.90 1.00 ( 16) 83.126 5.00 60.00 
( 3) 43.807 1.30 2.30 ( 17) 86.398 5.00 65.00 
( 4) 48.057 2.70 5.00 ( 18) 90.177 5.00 70.00 
( 5 )  53.598 5.00 10.00- , ( 19) 94.974 5.00 75.00 
( 6) 57.970 5.00 15.00 ( 20) 99.770 5.00 80.00 
( 7) 58.670 0.80 15.80 ( 21) 104.854 4.20 84.20 
( 8 )  61.370 4.20 20.00 [ 22) 105.967 0.80 85.00 
( 9) 64.488 5.00 25.00 ( 23) 112.926 5.00 90.00 
( 10) 67.584 5.00 30.00 ( 24) 125.487 5.00 95.00 
( 11) 69.890 5.00 35.00 f 25) 138.570 2.70 97.70 
( 12) 72.195 5.00 40.00 ( 26) 151.931 1.30 '99.00 

( 14) 76.805 5.00 50.00 

Median : 76.770 (pm) Mean: 80.915 (pn) Mode: 72.265 (pm) 
Std. D e v . :  23.658 (pm) Span: 0.397 
C o e f .  V a r :  29.24% Spec. A r e a :  805 (cm2/cm3) 

( 13) 74.500 5.00 45.00 ( 27) 189.827 0.90 99.90 

F - 466 
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HMF-8862, Rev. 0 

for Windows(TM) Ver. 1.20j Oct/04/'01 09:31 HORIBA LA-910.  , 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# 
Filename : C104045 
Sample ; 1285 Lot Numb- : 

: 01092a-i2s 16:58 
Source : C104 

Condition 
Dist.Form: Std. SamDlinEt times : 100 

) 
Tvo(He-Ne> : 83.9% 

Agitation : 3 Cirsultn : 6  U.sonic : OFF< 120) 

<LAMP): 89.6% R.R.Index: 1.16-0.001 < 

Format 

Data 

Dist.ba5e : Volume Scaling : Auto Axis : LogX . LinearY 

Median : 77.116um SP.Araa : 80Zcm'/cmJ S.D. : 24.794pm 
Mode : 73.080vm Mean : 81.574pm 
C.V. : 30.39% 

Span : <D 10.0-0 90.0) / D50 =- 0.788 

Dia. o n  yo< 5.0%) : 47.638pm 76 on Dia.< 0.100pm) : 0.0% 
Dia. on yo< 25.0%) : 64.315vm Yo o n  Dia.< 1.000vm) : 0.0% 
Dia. o n  yo< 50.0y0) : 77.116pm yo on Dia.< 10.000pm) : 0.0% 
Dia. on To< 75.0%) : 95.728vm To on Dia.< 100.000vm> : 79.3% 
Dia. on yo< 95.0%) : 127.548pm % on D1a.C 1000.000pm> : 100.0% . 

0.02 0.1 1.0 10.0 100 1020 
Particle size / prn 

Size<pm> Freq<%>Und<%> 

1019.5 0.00 100.00 
890.1 0.00 100.00 
777.1 0.00 100.00 
678.5 0.00 100.00 
592.4 0.00 100.00 
517.2 0.00 100.00 .- . 
451.6 0.00 100.00 
394.2 0.00 100.00 
344.2 0.00 100.00 
300.5 0.00 100.00 
262.4 0.00 100.00 
229.1 0.10 100.00 
200.0 0.33 99.90 
174.6 0.85 99.57 
152.5 2.12 98.72 
133.1 5.10 96.60 
116.2 10.74 91.50 
101.5 13.44 80.76 
88.58 16.88 67.32 
77.34 20.61 50.44 ~~ 

67.52 13.48 29.83 

51.47 4.98 7.84 
58.95 8.52 16.36 

44.94 1.89 2.86 
39.23 0.70 0.97 

26.11 

19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 

1.151 
1.005 

22.80 

1.318 

F 
. ... . - - 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

- 467 
~. _. .. 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.- 

0.669 0.00 
0.584 0.00 
0.510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 
0.172 0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



"F-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/04/01 
File Name: C104045.DAT Sample Name: 1285 I D  No: 01/09/28-128 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 83.870 4 Lamp: 89.646 % 
Circulation: 6 Agitation: 3 U.Sonic OFF (min) 
Material : Source: C104 
Lot No: Test No: Dup 

NO. SIZElum) FREQ.% U.SIZE% No.. SIZE(um) FRSQ.% U.SIZE% 
( 1) 31.546 0.10 0.10 ( 15) 80.377 5.00 55.00 
( 2 )  39.324 0.90 1.00 ( 16) 83.707 5.00 60.00 
( 3) 43.249 1.30 2.30 ( 17) 87.037 5.00 65.00 
( 4) 47.747 2.70 5.00 ( 18) 91.150 .5.00 70.00 
( 5) 53.369 5.00 10. oo.-. _I ( 19) 95.943 5.00 75.00 

( 7) 58.464 0.80 15.80 ( 21) 106.188 4.20 84.20 
( 8') 61.270 4.20 20.00 ( 2 2 )  107.287 0.80 85.00 
( 9) 64.449 5.00 25.00 ( 23) 114.151 5.00 90.00 
( 10) 67.602 5.00 30.00 ( 24) 127.797 5.00 95.00 ' 

( 11) 69.984 5.00 . 35.00 ( 25) 143.121 2.70 97.70 
( 12) 72.366 5.00 40.00 ( 26) 159.716 1.30 '99.00 
( 13) 74.748 5.00 45.00 ( 27) 200.916 0.90 99.90 
( 14) 77.130 5.00 50.00 

Median : 77.116 (pm) Mean: 81.574 (pm) Mode: 72.265 (pm) 
Std.  Dev.: 24.794 (pm) Span: 0.413 
Coef. Var: 30.39% Spec. Area: 802 (Cm2/cm3) 

( 6) 57.761 5.00 15.00 ( 20) 100.735 5.00 80.00 

F - 468 
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HNF-8862, Rev. 0 

for Windows(TM> Ver.l.2Oi Oct/04/'01 09:31 HORIBA LA-910 
Laser scatterin= particle size distribution analvzer 

~ _ - ~  _ .  
PARTICLE SIZE MEASUREMENT DATA 
ID# : 010928-129 17:03 Material : 
Filename : C104046 Source : C104 
Sample : 1285 Lot Numbe : 

Condition 
TVo<He-Nel: 75.5% DiSt.Form: Std. Samolinp. times : 100 

Agitation' : 3 Circu Itn : 6  U.sonic : ON< 120) 
CLAMP): 76.1y0 R.R.lndex: 1.16-0.OOi < > 

Format 

Data 
Dist.base : Volume Scaling : Auto Axis : LogX - LinaarY 

Median : 66.332pm SP.Area : 1524cmz/cma S.D. : 25.682pm 
Mode : 71.505pm Mean : 68.103pm 
C.V. : 37.71% 

Span : (D 10.0-D 90.0) / D50 =- 0.915 

Dia. on %< 5.0%) : 31.349~m Yo on Dia.< 0.100pm) : 0.0% 
Dia. on Yo< 25.0%> : 51.871pm % on Dia.< 1.00O~m> : 0.2% 
Dia. on %( 50.0%) : 66.332~m V0 on Dia.< 10.000pm) : 2.1% 
Dia. on Yo( 75.0%) : 82.076pm V0 on Dla.< 100.000pm) : 89.5% 
Dia. on %< 95.0%) : 113.397~m V0 on ma.< 1000.000pm) : 100.0% . 

--_ . .. . _. . ... , . . 
/- 

20.9 

Sire<pm 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 

I> Freq<%>Und<%> - .. 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 ~~ ~~ 

229.1 0.00 100.00 
200.0 0.14 100.00 
174.6 0.38 99.86 
152.5 0.9% 99.47 
133.1 2.48 98.50 
116.2 5.63 96.02 
101.5 8.42 90.38 
88.58 12.39 81.97 
77.34 17.59 69.57 
67.52 15.13 51.99 
58.95 12.57 36.86 
51.47 9.81 24.28 
44.94 5.41 14.48 
39.23 2.98 9.06 

Size(ym> 

26.11 
22.80 
19.90 ~ ~~ 

17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

F -  

Particle size / prn 

Freq<%)Und(%> 

0.38 3.62 
0.30 3.24 
0.20 2.94 
0.18 2.74 
0.15 2.56 
0.13 2.41 
0.13 2.28 
0.13 2.15 
0.13 2.02 
0.14 1.89 
0.14 1.75 
0.14 1.61 
0.15 1.46 
0.15 1.32 
0.14 1.17 
0.13 1.03 
0.12 0.89 
0.11 0.77 
0.00 0.66 
0.00 0.66 
0.10 0.66 
0.10 0.56 
0.11 0.46 
0.12 0.34 ~. 
0.12 0.22 . 469 

Sire(pm) 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

Jnd<%> 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 ~~~~ 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



IINF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/04/01 
File Name: C104046.DAT sample Name: 1285 ID No: 01/09/28-129 
Diat. Form: STANDARD R.R. Index: 116-000 

Circulation: 6 Agitation: 3 U.Sonic * *  (rnin) 
Material: Source: C104 
Lot No: Teat No: Eup 

Dist. Mode: VOLUME Laeer: 75.479 % Lamp: 76.078 b 

No. SIZEtum) FREQ.% U.SIZE% No. SIZE(run) FREQ.% U.SIZE% 
( 1r 0.871 
( 2) 3.314 
( 3) 11.825 
( 4) 31.415 
( 5 )  40.221 
( 6) 45.287 
( 7) 45.820 
( 8) 48.618 
( 9) 51.898 
( 10) 54.873 

( 12) 60.735 
( 13) 63.567 
( 14) 66.399 

( 11) 57.849 

0.10 0.10 
0.90 1.00 
1.30 2.30 
2.70 5.00 
5.00 10.00- 
5.00 15.00 
0 .80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

( 15) 69.206 
( 16) 71.997 
( 17) 74.787 
( 18) 77.727 

( 20) 86.800 
( 21) 92.001 
( 22) 93.225 
( 23) 100.874 
( 24) 113.547 
( 25) 127.676 
I 26) 143.090 
( 27) 182.430 

, ( 19) 82.263 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70 .OO 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5 .OO 95.00 
2.70 97.70 
1.30 '99.00 
0.90 99.90 

Median : 66.332 (pm) Mean: 68.103 (pm) Mode: 72.265 (pml 
Std. Dev.: 25.682 (pm) Span: 0.472 
C o e f .  Var: 37.71% Spec. Area: 1524 (cm2/cm3) 

F - 470 



HNF-8862, Rev. 0 

for Windows(TM> Ver.l.201 Oct/04/'01 09:31 HORIBA LA-910,  . 
Laser scattering particle size distribution analyzer 

~ 

PARTICLE StZE MEASUREMENT DATA Material 
ID# : 010928-130 17:06 
Filename : C104047 Source : C104 
Sample : 1285 Lot Numbe : 

Condition 
Sarnolina times : 100 

) 
To/,<He-Ne>: 75.7% Dist.Form: Std. 

<LAMP>: 76.1% R.R.lndex: 1.16.0.00i < 
Agitation : 1 Circultn : 6  Usonic : 7$&120> 

Format 

Data 

Dist.base : Volume Scaling : Auto Axis : LogX - LinearY 

Median : 65.527pm SP.Area : ' 1674cm'/cm' S.D. : 25.54opm 
Mode : 71.411prn Mean : 66.959pm 
C.V. : 38.14% 

Span : (D 10.0-D 90.0) / D50 =-.0'.917 

Dta. on v0< 5.0v0> : 29.581pm % o n  Dia.< 0.100pm) : 0.0% 
Dia. on %( 25.0%> : 51.203pm Yo on D1a.C 1 .OOOpm> : 0.2% 
Dia. on To< 50.070) : 65.527pm '% on Dia.< 10.000pm> : 2.7% 
Dia. on v0< 75.0%) : 80.916pm Vo on Dia.< 100.000pm) : 90.3% 
Dia. on %< 95.0%) : 111.863pm % on Dia.< 1000.000lJm> : 100.0% . 

0.02 0.1 1.0 10.0 100 1020 
Particle size / pm 

Size<wm> Freq<%)Und<%) Site<pm> Freq<%)Und<%) SizeWm) Freq<%>Und<o/o) 
. ... .... .... .- 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

. .. . 

0.00 100.00 26.11 0.39 4.23 0.669 0.00 0.00 . ~~ ~~~ ~~ ~~~ 

0.00 100.00 22.80 0.31 3.83 0.584 0.00 0.00 
0.00 100.00 19.90 0.21 3.52 0.510 0.00 0.00 
0.00 100.00 17.38 0.19 3.31 0.445 0.00 0.00 
0.00 100.00 15.17 0.16 3.11 0.389 0.00 0.00 
0.00 100.00 13.25 0.14 2.95 0.339 0.00 0.00 
0.00 100.00 11.56 0.14 2.81 0.296 0.00 0.00 
0.00 100.00 10.10 0.14 2.67 0.259 0.00 0.00 
0.00 100.00 8.816 0.14 2.53 0.226 0.00 0.00 
0.00 100.00 7.697 0.15 2.39 0.197 0.00 0.00 
0.00 100.00 6.720 0.16 2.25 0.172 0.00 0.00 
0.00 100.00 5.867 0.16 2.09 0.150 0.00 0.00 
0.11 100.00 5.122 0.16 1.93 0.131 0.00 0.00 
0.31 
0.84 
2.25 
5.31 
8.07 

12.15 
17.59 
15.23 
12.75 
9.99 
5.54 
3.07 

99.89 4.472 0.17 1.77 0.115 0.00 0.00 
99.58 3.905 0.17 1.60 0.100 0.00 0.00 
98.74 3.409 0.16 1.44 0.087 0.00 0.00 
96.49 2.976 0.15 1.28 0.076 0.00 0.00 
91.18 2.599 0.14 1.13 0.067 0.00 0.00 
83.11 2.269 0.12 0.99 0.058 0.00 0.00 
70.95 1.981 0.12 0.87 0.051 0.00 0.00 
53.37 1.729 0.13 0.75 0.044 0.00 0.00 
38.13 1.510 0.13 0.62 0.039 0.00 0.00 
25.38 1.318 0.13 0.50 0.034 0.00 0.00 
15.39 1.151 0.13 0.36 0.029 0.00 0.00 
9.85 1 .DO5 0.13 0.23 0.026 0.00 0.00 
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HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - c 10/04/01 
File Name: C104047.DAT Sample Name: 1285 ID No: 01/09/28-130 
D i s t .  Form: STANDPRD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 75.694 0 Lamp: 76.065 0 
Circulation: 6 Agitation: 1 U.Sonic ( m i d  
Material: S o u r c e :  C104 
Lot No: T e s t  No: Dup 

w .  
10151'' 

No. SIZE(um) FREQ.% U.SIZE% No. SIZEfum) FREO.% U.SIZE% 
( 1) 0.872 
( 2) 2.285 
( 3) 7.084 
( 4) 29.601 
( 5) 39.390 
( 6 )  44.537 
( 7) 45.206 
( 8) 47.951 
( 9) 51.220 
( 10) 54.180 
( 11) 57.114 
( 12) 60.003 
( 13) 62.816 
( 14) 65.629 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00-. 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

68.435 
71.226 
74.017 
76 .e08 
81.084 
85.710 
90.329 
91..605 
99.580 
112.067 
125.287 
139.098 
176.859 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 .99.00 
0.90 99.90 

Median : 65.527 (pn) Mean: 66.959 (pm) Mode: 72.265 ( p m )  
Std. Dev.: 25.540 (pm) Span: 0.472 
Coef. Var: 38.14% Spec. Area: 1674 (cm2/cm3) 

F - 472 
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APPENDIX F-14 

SY-102 SIEVE TEST SAMPLES: PSD MEASUREMENT RESULTS 

Consisting of 34 pages including this cover page 
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TABLE F-14. Sample identification and PSD run conditions. SY-102 composite sieve test 
samples SOlT001286 ( > 500 pm) and SOlT001289 ( < 53 p). 

Conditions Key: P = Pump Speed Setting; P6 = 14.4 mL/s 
S = Stimr Speed Setting (1-3; S1= Stirrer Speed 1; S3 = Stirrer Speed 3 
US = Ultrasonic ON Time (min); DT =Delay Time (min) between end of 

ultrasonic treatment and PSD measurement. 
Time = Clock time at beginning of measurement. 

, . -..- 

sample 1 PSDRWT-'"' RUn r -T-&GiiGZTime (min) 

P6 S1 2 __ 
O ?  ? ?  

0 08:ll 5 5  
8 5  - 

SY 102004 0 '  0 08:24 
.. .-_. 1- 

6 4' 2 
0 09:23 I 12 4 8 

____ 
I 09:32 
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for‘ Windows(TM> Ver.l.20j Oct/04/’03 09:52 HORIBA LA-910 
Laser scatterina Particle size distribution analvzer - .  - 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010928.066 08:33 Material : 
Filename : SY102001 Source : SY 102 
Sample : 1286 Lot Numbe : 

Condition 
T%(He-Ne> : 86.8% Dist.Form: Std. Samolina times : 100 

Agitation : 1 Circultn : 6  U.sonic : OFF( 120) 

(LAMP): 82.1% R.R.lndex: 1.16.0.001 < > 

Format 

Data 
Dist.base : Volume Scaling : Auto Axis : LO@(. LinearY 

Median : 287.140pm SP.Area : 1724cma/cm’ S.D. : 223.445pm 
Mode : 482.6061.1m Mean : 297.323pm 
C.V. : 7s.15y0 

Span : (D 10.0-D 90.0) / D50 =-’ 2.001 

Dia. on vo( 5.0%) : 6.130pm yo on Dia.( 0.100wm) : 0.0% 
Dia. on yo< 25.0%) : 84.644pm ye on Dia.( 3.000pm) : 0.0% 
Dla. on %< 50.0%) : 287.140pm yo on Dia.( 10.000pm) : 8.1% 
Dia. on Yo( 75.0%> : 472.090pm yo on Dia.( 100.000wm) : 27.2% 
Dia. on %( 95.0%) : 669.082pm % on Dia.< 1000.0001.1m) : 99.9% , 

. _- __ 

Size(pm) 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 

__ . 

152.5 
133.1 
116.2 
101.5 

77.34 
67.52 
58.95 

88.58 

51.47 
44.94 
39.23 

Freq<%)U nd<%? 
_. __ __ 

0.46 100.00 
1.38 99.54 
2.64 98.15 

8.60 90.52 
10.29 81.92 
8.81 71.63 
6.34 62.82 
5.01 56.48 
4.37 51.47 
3.83 47.10 
3.37 43.27 
3.08 39.90 
2.76 36.83 
2.45 34.07 
2.24 31.62 
2.02 29.39 
1.82 27.36 
1.63 25.55 
1.42 23.92 
1.30 22.50 
1.18 21.19 
1.04 20.02 
1.01 18.97 
1.00 17.96 

4.99 95.51 

SizeCpm) 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 

-___ 

Particle size / pm 

0.97 14.15 
0.99 13.18 
1.02 12.19 
1.01 11.17 
0.99 10.16 
0.97 9.16 
0.93 8.19 
0.89 7.26 
0.83 6.37 
0.79 5.53 
0.73 4.74 
0.67 4.02 ~~ 

4.472 0.62 3.35 - ~ -~ 
3.905 0.58 2.72 
3.409 0.52 2.15 
2.976 0.45 1.63 
2.599 0.36 1.18 
2.269 0.29 0.81 
1.981 0.23 0.52 
1.729 0.17 0.29 
1.510 0.12 0.12 
1.318 0.00 0.00 
1.151 0.00 0.00 
1.005 0.00 0.00 
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SizeCpm) 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 ~~~~~ 

0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 . ~~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

. . .. 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/04/01 
File Name: SY102001.DAT Sample Name: 1286 ID No: 01/09/20-066 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 06.794 % Lamp: 82.096 t 
Circulation: 6 Agitation: 1 U.Sonic OFF (min) 
Material : Source: SY 102 

, 

No. SIZE(um) FRED.% U .SIZE% NO. SIZEILrm) FRBO.% U.SIZE% 
( 1) 1.477 0.10 0.10 ( 15) 331.316 5.00 55.00 
( 2) 2.439 
( 3) 3.539 
( 4) 6.143 
( 5) 12.982 
( 6 )  25.899 
( 7) 29.180 
( 8 )  51.364 
( 9) 84.815 
( 10) 120.847 
( 11) 159.924 
( 12) 200.826 
( 13) 244.120 
( 14) 287.721 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 
10.00 
15.00- 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

372.001 
408.441 
440.964 
473.063 
504.957 
537.130 
544.120 
587:812 
669.631 
760.235 
846.329 
991.589 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95 .OO 
2.70 97.70, 
1.30 99.00 
0.90 ' 99.90 

Median : 287.139 (pm) Mean: 297.323 (pm) Mode: 483.265 (pm) 
Std.  Dev. : 223.445 (pm) Span: 0.686 
Coef. V a r :  75.15% Spec. Area: 1724 (cm2/cm3) 
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for Windows<TM) Ver.l.201 Oct/Oa/'oi 09:53 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010928.067 oa:is Material : 
Filename : SY102002 Source : SY 102 
Sample : 1286 Lot Numbe : 
Condition 

$ 

T%<Hs-Ne) : 80.0% Dist.Form: S t d .  Samplina times : 100 

Agitation : 3 Circultn :6 U.sonic : OFF( 120) 
CLAMP): 75.9% R.R.index: 1.16-0.OOi < > 

Format 

Data 
Dist.base : Volume SCalI0.g : Auto Axis : LogX . LinearY 

Median : 198.903pm SP.Area : 2492cma/cms S.D. : 216.088pm 
Mode : 427.630pm Mean : 247.193prn 
C.V. : 87.42% 

Span : <D 10.0-D 90.0) / D50 -- 2.724 

Dia. on yo< 5.0?G) : 4.230pm To on Dia.( 0.100pm) : 0.070 
Dia. on %( 25.0%) : 46.160pm To on Dia.( .1 .OOOpm> : 0.0% 
Dia. on %( 50.0%) : 198.903pm % on Dia.< 10.000pm) : 11.1% 
Dia. on yo< 75.0%> : 411.227pm 70 on Dia.< 100.000pm) : 35.0% 
Dia. on %< 95.0%) : 642.096pm 70 on Dia:( 1000.000pm) : 99.9% . 

- .  

1020 
Particle size / Hm 

890.1 1.14 99.57 22.80 1.23 18.62 0.584 0.00 0.00 
777.1 2.02 98.43 19.90 1.24 17.38 0.510 0.00 0.00 
678.5 3.48 96.41 17.38 1.28 16.14 0.445 0.00 0.00 
592.4 5.44 92.94 15.17 1.25 14.87 0.389 0.00 0.00 
517.2 7.27 87.50 13.25 1.22 13.61 0.339 0.00 0.00 
451.6 7.58 80.23 11.56 1.18 12.40 0.296 0.00 0.00 
394.2 5.77 72.64 10.10 1.13 11.22 0.259 0.00 0.00 
344.2 4.69 66.87 8.816 1.07 10.09 0.226 0.00 0.00 
300.5 1.00 9.03 0.197 0.00 0.00 
262.4 4.01 57.87 6.720 0.96 8.03 0.172 0.00 0.00 
229.1 3.72 53.86 5.867 0.89 7.07 0.150 0.00 0.00 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 

51.47 
44.94 
39.23 

88.58 

58.95 

3.52 
3.25 
2.93 
2.72 

50.14 
46.62 
43.37 
40.44 

2.49 37.73 
2.25 35.24 
2.03 32.99 
1.78 30.96 
1.64 29.18 
1.49 27.54 
1.31 26.05 
1.28 24.74 
1.27 23.46 

5.122 0.84 
4.472 0.81 
3.905 0.78 
3.409 0.74 
2.976 0.67 
2.599 0.57 
2.269 0.49 
1.381 0.40 
1.729 0.33 
1.510 0.25 
1.318 0.18 
1.151 0.11 
1.005 0.00 

6.18 
5.33 
4.52 
3.74 
3.00 
2.33 
1.76 
1.27 
0.87 ~~~ ~ 

0.53 
0.28 
0.11 
0.00 

0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 

0.044 
0.051 

0.039 
0.034 
0.029 
0.026 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/04/01 
File Name: SY102002.DAT Sample Name: 1286 ID No: 01/09/28-067 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 79.989 % Lamp: 75.857 0 
Circulation: 6 Agitation: 3 U.Sonic OFF (mid 5 

Material : Source: SY 102 

FREO.% U.SIZE% No. SIZEIrcm) FREQ . % U.SIXE% No. SIZE(um) 
( 1) 1.139 0.10 0.10 ( 15) 238.560 5.00 55.00 
( 2) 1.812 0.90 1.00 ( 161 281.256 5.00 60.00 
( 3) 2.581 1.30 2.30 ( 17) 326.781 5.00 65.00 
( 4) 4.240 2.70 5.00 ( 18) 371.321 5.00 70.00 
( 5) 8.718 5.00 10.00 ( 19) 412.053 5.00 75.00 
( 6 )  15.403 5.00 15.00- \ ( 20) 449.853 5.00 80.00 
( 7) 16.786 0.80 15.80 ( 21) 487.438 4.20 84.20 
( 8 )  26.865 4.20 20.00 ( 22) 494.660 0.80 85.00 

( 10) 72.044 5.00 30.00 ( 24) 643.511 5.00 95.00 
( 11) 100.095 5.00 35.00 ( 2 5 )  741.338 2.70 97.70. 
( 12) 130.346 5.00 40.00 ( 2 6 )  833.308 1.30 99.00 
( 13) 163.577 5.00 45.00 ( 27) 989.233 0.90 .99.90 
( 14) 198.972 5.00 50.00 

Median : 198.903 (pm) Mean: 247.193 (pm) Mode: 421.928 (pm) 
Std. Dev.: 236.088 (pm) Span: 1.161 
Coef. Var: 87.42% Spec. Area: 2492 (cm2/cm3) 

( 9) 46.229 5.00 25.00 ( 23) 551.'796 5.00 90.00 

--_I_. . . . ,. . . . .. .. ... .. 
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for WindowsCTM) Ver.l.20i Oct/04/'01 09:53 HORIBA LA-910 
Laser scatterin= -article size distribution analvrer - .  -~~ _. - 

PARTICLE SIZE MEASUREMENT DATA 
i D# : 010928.068 08:23 Material : 
Filename : SY102003 Source : SY 102 
sample : 1286 Lot Numbe : 
condition 

7%6(He-Ne) : 63.7% Dist.Form: Std. Sarnolina times : 100 

Agitation : 3 Circultn :6 U.sonic : ON( 120) 
<LAMP): 53.8% R.R.lndex: 1.16-0.OOi < > 

Format 

Data 
Dist.base : Volume Scaling : Auto Axis : LogX - LinearY 

Median : 19.024urn SP.Area : 9546cmP/cm' S.D. : 58.154um 
Mode : 24.383um Mean : 38.576pm 
C.V. : 150.75% 

Span : (0 10.0-0 90.0) / D50 = 4.834 

Dia. o n  Yo( 5.0%) : 1.376um % on Dia.< 0.lOO~rn) : 0.0% 
Dia. on %< 25.0%) : 5.935um % on Dia.< 1.000um) : 1.5% 
Dia. on %( 50.0%> : 19.024vm ' Yo on Dia.C l D . 0 0 0 ~ m )  : 33.'4% 
Dia. on %( 75.0%) : 42.172vm Yo on ma.< 100.000~m) : 90.8% 
Dia. on %( 95.0%) : 163.991pm Yo on ma.( 1000.000~m) : 100.0% 

Particle size I prn 

Sirecum) 

1019.5 
890.1 
777.1 

592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

- 

678.5 

88.58 

Freq<%)Und<?6> 

0.00 100.00 
0.00 100.00 

.- -. .. 

0.15 100.00 
0.27 99.85 
0.49 99.5a . ~ 

OlSs 99.08 
0.87 98.20 
0.87 97.33 
0.99 96.46 
1.03 95.48 
1.02 94.44 
1.15 93.43 
1.33 92.28 
1.66 90.94 
1.92 89.28 
2.13 87.36 

2.87 82.69 
3.15 79.82 
3.57 76.67 
3.99 73.10 

2.53 85.23 

Sizecprn) 
. -, 

26.1 1 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 

1.729 
1.510 

1.981 

1.318 
1.151 
1.005 

F -  

4.53 60.39 

4.22 51.41 
3.96 47.19 
3.59 43.22 
3.21 39.63 
2.86 36.43 

4.45 55.86 

2.53 33.57 
2.26 31.03 
2.03 28.77 
1.91 26.74 
1.77 24.84 
1.73 23.06 
1.76 21.34 
1.83 19.57 
1.90 17.74 
1.93 15.84 
1.92 13.91 
1.89 11.99 
1.90 10.10 
1.95 8.19 
1.83 6.25 
1.63 4.42 
1.28 2.79 
0.85 1.51 

479 

Size<vm) 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 

_.- ._ 

0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 ~~~ ~ 

0.039 
0.034 
0.029 
0.026 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
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EORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/04/01 
File Name: SY102003.DAT Sample Name: 1286 ID No: 01/09/28-068 
Dist. Form: STANDARD R.R. Index: 116-000 
Diet. Mode: VOLUME Laser: 63.709 % ~ m p :  53.802 % 
Circulation: 6 Agitation: 3 U.Sonic ** (min) 
Material : Source: SY 102 

, 

No. SIZE(um) FREO. % 'U.SIZE% No. SIZE(run) FREQ.% U.SIZE% 
0.718 
0.928 
1.095 
1.379 
1.968 
2.812 
2.968 
4.042 
5.939 
8.304 
10 .832 
13.443 
16.161 
19.062 

4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5. 0.0 45.00 
5.00 50.00 

0.10 0.10 ( 15) 
0.90 1.00 ( 16) 
1.30 2.30 ( 17) 
2.70 5.00 ( 18) 
5.00 10.00 ( 19) 
5 . 0 0  15.00-. - ( 20) 
0.80 15.80 ( 21) 

2 2 )  
23) 
24) 
25) 
26) 
27) 

22.239 
25.824 
30.102 
35.363 
42.268 
51.937 
64.051 
66.759 
94 :142 
164.366 
243.179 
296.881 
413.749 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 '99.90 

: 19.024 ( p m )  ' Mean: 38.576 (pm) Mode: 24.398 ( p m )  
Std. Dev.: 58.154 ( p m )  Span: 6.404 
Coef. Var: 150.75% Spec. Area: 9546 (cm~/cm3) 

F - 480 
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for WindowsCTM) Ver.l.20i Oct/04/'01 09:53 HORIBA LA-910.  . 
Laser scattering particle slze distribution analyzer 

PARTICLE SSZE MEASUREMENT DATA 
: 010928-069 08:26 Material : 

Filename i SY102004 
Sample . 1286 Lot Numbe : 
ID# source : SY 102 

Condition 
T%<He-Ne> : 63.2% Dist.Form: Std. Samolina times : 100 

Agitation : 1 Circultn : 6  U.sonic 

(LAMP): 53.8% R.R.lndex: 1.16-0.OOi i 

Format 
Di5t.baSe : Volume Scaling : Auto Axis : LOEX ~ 

Data 
Median ' : 15.967pm SP.Area : 10175cmz/cm' S.D. : 28.267pm 
Mode : 24.385pm Mean : 24.853um 
C.V. : 113.74% 

Span : CD 10.O.D 90.0) / D50 s-' 3.604 

Dia. on voC 5.0%) : 1.441pm Yo on Dia.< 0.100rrn) : 0.0% 
Dia. on %< 25.0%) : 4.693um. '?Go on 0ia.C 1 .OOOl*m) : 1 ..l% 
Dia. on %< 50.0%) : 15.967pm % on Dia.( lb.000bJrn) : 37.9% 
Dia. on v0( 75.0y0) : 33.764um vo on D1a.C 100.000pm) : 97.2% 
Dia. on %< 95.0%) : 81.106vrn 70 on Dia.C 1000.000lJrn) : 100.0% , 

0.02 0.1 1 .o 10.0 100 1020 
Particle size / I m  

1019.5 

777.1 
678.5 
592.4 

890.1 

-~ 
517.2 
451.6 
394.2 
344.2 
300.5 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

0.00 100.00 

SizeCwn) Freq<%)UndC%b) _- 
26.11 4.68 66.32 
22.80 4.64 61.64 
19.90 4.40 57.00 
17.38 4.17 52.60 
15.17 3.79 48.43 

0.669 0.00 0.00 
0.584 0.00 0.00 
0.510 0.00 0.00 
0.445 0.00 0.00 
0.389 0.00 0.00 ~~ 

0.339 0.00 0.00 
. ~ ~ ~ 

0.00 100.00 13.25 3.42 G.64 . _ _ _  . - _  - _  
0.00 100.00 11.56 3.09 41.22 0.296 0.00 0.00 
0.00 100.00 10.10 2.76 38.14 0.259 0.00 0.00 

8.816 2.50 35.38 0.226 0.00 0.00 
0.00 100.00 7.697 2.29 32.87 0.197 0.00 0.00 

262.4 0.00 100.00 6.720 2.18 30.59 0.172 0.00 0.00 ~. .. ~ ~. ~~~~ ~~ ~ ~~~ ~ ~~ ~~ ~~ 

229.1 0.11 100.00 5.867 2.08 28.40 0.150 0.00 0.00 
200.0 0.21 99.89 5.122 2.06 26.33 0.131 0.00 0.00 
174.6 0.32 99.68 4.472 2.15 24.27 0.115 0.00 0.00 
152.5 0.44 99.36 3.905 2.27 22.12 0.100 0.00 0.00 
133.1 0.64 98.93 3.409 2.40 19.85 0.087 0.00 0.00 
116.2 0.91 98.28 2.976 2.47 17.45 0.076 0.00 0.00 
101.5 1.28 97.37 2.599 2.44 14.98 0.067 0.00 0.00 
88.58 1.67 96.09 2.269 2.37 12.54 0.058 0.00 0.00 
77.34 2.05 94.41 1.981 2.30 10.17 0.051 0.00 0.00 
67.52 2.54 92.36 1.729 2.21 7.87 0.044 0.00 0.00 
58.95 2.98 89.82 1.510 1.93 5.66 0.039 0.00 0.00 
51.47 3.33 86.84 1.318 1.56 3.73 0.034 0.00 0.00 
44.94 3.79 83.51 1.151 1.10 2.17 0.029 0.00 0.00 
39.23 4.24 79.72 1.005 0.65 1.08 0.026 0.00 0.00 

F - 481 ___-_. _. " . 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/04/01 
File Name: SY102004.DAT Sample Name: 1286 I D  No: 01/09/28-069 
Dist. Form: STANDARD R.R. Index: 116-000 
D f s t .  Mode: VOLUME Laser: 63.229 % Lamp: 53.847 'f 

Material: Source: SY 102 
Circulation: 6 Agitation: 1 U.Sonic OFF (min) @,ocjBld ' ' 
No. SIzE(um1 FREQ.% U.SIZE% NO. SIZEfrrm) FREO.% U.SIZE% 

( 1) 0.752 0.10 0.10 ( 15) 18.755 5.00 55.00 
( 2) 0.990 
( 3 )  1.164 
( 4) 1.444 
( 5) 1.962 
[ 6) 2.602 
( 7) 2.724 
[ 8 )  3.442 
( 9) 4.703 
( 10) 6.490 

( 12) 10.983 
( 13) 13.430 
( 14) 16.002 

( 11) a,  647 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

21.773 
25.174 
29.141 
33.793 
39.657 
46.294 
47. a63 
59 .'548 
81.278 
106.815 
136.380 
203.378 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4-20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 '99.90 

Median : 15.967 (pm) Mean: 24.853 (pm) Mode: 24.398 (pm) 
std. Dev.: 28.267 (pm) Span: 2.965 
Coef. V a r :  113.74% Spec. Area: 10175 (cm2/cm3) 



HNF-8862, Rev. 0 

for Windows<TM> Ver. 1.20j Oct/04/'01 09:53 HORIBA LA-910.  . 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 

k?I%ama : SY302005 
Sample : 1286 

: o io~2a-070 0 8 ~ 6  Material : 
Source : SY 102 
Lot Numbe : 

Condition 
T%(He-Ne> : 82.6% Dist.Form: Std. SamolinP- times : 100 

Agitation : 1 Circultn :6 U.sonic : OFF< 120) 
<LAMP>: 79.3% R.R.lndex: 1.16.O.OOi < > 

Format 

Data 

Dist.base : Volume Scaling : Auto Axis : L0gX - LineacY 

Median : 115.780um SP.Area : 2999cm=/cma S.D. : 151.957um 
Mode : 245.181bm Mean : 157.170pm 
C.V. : 96.68% 

Span : <D 10.0-D 90.0) / 050 =- 3.259 

Dia. on %( 5.0%) : 4.013vm % on Dis.< 0.100vm) : 0.0% 
Dia. on yo< 25.0%) : 19.678pm V0 on Dia.< 1.000vm> : 0.0% 
Dia. on %c 50.0%) : 115.780pm % on Dia.< 10.000Clm) : 15.1% 
Dia. on Yo( 75.0%) : 256.600pm % on Dia.< 100.000vm) : 47.1% 
Dia. on %< 95.0%) : 444.285pm 70 on Dia.< 1000.00011m) : 100.0% , 

. ... . . . . ... 

0.02 0.1 1 .O 10.0 100 1020 
Particle size / urn 

Size<pm> FreqC%)Und<%> 

1019.5 0.00 100.00 
890.1 0.00 100.00 
777.1 0.33 100.00 

. . __ 

~~ 

678.5 0.59 
592.4 1.07 
517.2 2.47 
451.6 4.58 
394.2 5.03 
344.2 4.99 
300.5 5.09 

~ . -  ~~- ~ 

262.4 5.24 
229.1 5.09 
200.0 4.66 
174.6 4.19 
152.5 3.53 
133.1 3.08 
116.2 2.70 
101.5 2.51 
88.58 2.25 
77.34 1.95 

58.95 1.74 

44.94 1.62 
39.23 1.69 

67.52 1 .a6 

51.47 1 s a  

.~ 
99.67 
99.08 

95.55 
90.97 
85.94 
80.95 
75.86 
70.62 
65.53 
60.87 
56.69 
53.16 
50.07 
47.37 

42.62 
40.67 

37.06 
35.49 
33.87 

98.01 

44.86 

38.80 

26.11 1.72 
22.80 1 .89 
19.90 1.95 ~~ 

17.38 2.04 
15.17 2.03 
13.25 1.99 
11.56 1.93 
10.10 1 .a4 
8.816 1.73 
7.697 1.60 

28.77 0.669 0.00 
27.06 0.584 0.00 
25.16 0.510 0.00 
23.21 0.445 0.00 
21.17 0.389 0.00 
19.14 0.339 0.00 
17.16 0.296 0.00 
15.23 0.259 0.00 
13.39 0.226 0.00 
11.65 0.197 0.00 ~ ~~ ~~ ~- 

6.720 1.51 10.05 0.172 0.00 
5.867 1.37 8.54 0.150 0.00 
5.122 1.25 7.18 0.131 0.00 
P.472 1.16 5.92 0.115 0.00 
3.905 1.06 
3.409 0.96 

2.599 0.64 
2.269 0.50 
1.981 0.37 
1.729 0.26 
1.510 0.17 
1.318 0.00 
1.151 0.00 
3.005 0.00 

2.976 0.82 

F - 483 

4.77 0.100 0.00 
3.70 0.087 0.00 
2.75 0.076 0.00 
1.93 0.067 0.00 
1.29 0.058 0.00 
0.79 0.051 0.00 
0.43 0.044 0.00 
0.17 0.039 0.00 
0.00 0.034 0.00 
0.00 0.029 0.00 
0.00 0.026 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

,._.....I. . . . . ... . . . , -. --. .. .. ...... 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/04/01 
File Name: SY102005.DAT sample Name: 1286 ID No: 01/09/28-070 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 82.690 % Lamp: 79.265 % 
Circulation: 6 Agitation: 1 U.Sonic OFF (min) 
Material : Source: SY 102 
Lot No: T e s t  No: Duplicate 

, 

No. SIZB(um) FREQ.% U.SIZE% NO. SIZE(umm) FREO.% U.SIZE% 
( 1) 1.434 0.10 0.10 ( 15) 143.210 5.00 55.00 
( 2) 2.102 
( 3) 2.770 
( 4) 4.019 
( 5) 6.692 
( 6) 9.939 
( 7) 10.533 
( 8) 14.058 
( 9) 19.691 
( 10) 28.893 
( 11) 43.224 
( 12) 64.456 
( 13) 89.285 
( 14) 115.808 

0.90 1.00 
1.30 2.30 
2.70 5.00 
5.00 10.00 
5.00 15.00 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

( 16) 169.996 
( 17) 197.105 
( 18) 225.538 

( 20) 293.380 
( 21) 328.944 
( 22) 335.'949 
( 23) 384.579 
( 24) 444.701 
[ 25) 508.878 
( 26) 586.841 
( 27) 747.167 

. ( 19) 256.914 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 .99.00 
0.90 99.90 

Median : 115.780 (pm) Mean: 157.170 (pm) Mode: 245.161 (pm) 
Std .  Dev.: 151.957 (pm) Span: 1.621 
Coef. Var: 96.68% Spec. Area: 2999 (cm2/cm3) 

F - 484 



HNF-8862, Rev. 0 

for Windows(TM) Ver.l.201 Oct/04/'01 09:53 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010928-071 08:39 Material : 
Filename : SY102006 Source : SY 102 
Sample : 1286 Lot Numbe : 

Condition 
T%(Ho-Ne> : 80.2% Dist.Form: Std. Samalina times : 100 

(LAMP): 76.1% R.R.lndex: 1.16-0.00; ( > 
Agitation : 3 Circultn : 6  Usonic : OFF< 120) 

Format 

Data 

Dist.base : Volume Scaling : Auto Axis : LogX - LinearY 

Median : 121.109um SP.Area : 3036cm*/cm' S.D. : 152.993um 
~~ 

Mode : 366.615;rn Mean : 161.257$1m 
C.V. : 94.88% 

Span : (0 10.0.0 90.0) / D50 =- ' 3.152 

Dia. on %( 5.0%) : 3 . 8 6 4 ~ ~ 1  Vo on Dia.( 0.100pm) : 0.0% 
Dia. on yo( 25.0%) : 21.421pm Yo on Dia.< 1.000wn) : 0.0W 
Dia. on yo< 50.070) : 121.109pm ' Yo on D1a.C 10.000wn) : 14.7% 
Dia. on vo( 75.0%) : 263.854pm % on O h (  100.000pm> : 46.1% 
Dia. on v0< 95.0y0) : 446.066pm V0 on Dia.< 1000.000~m) : 100.070 , 

1020 

SirsWm> Freq<%>Und<%> 

1019.5 0.00 100.00 
890.1 0.00 100.00 
777.1 0.34 100.00 
678.5 0.61 99.66 
592.4 1.09 99.06 
517.2 2.53 97.97 
451.6 4.85 95.44 
394.2 5.37 90.59 

. . . .. ... . ... 

344.2 5.22 
300.5 5.21 ~~. ~ ~ ~~ 

262.4 5.29 
229.1 5.08 
200.0 4.64 
174.6 4.16 
152.5 3.49 
133.1 3.07 
116.2 2.72 
101.5 2.57 
88.58 2.32 
77.34 2.03 
67.52 1.94 
58.95 1 .so 
51.47 1.63 
44.94 1.64 
39.23 1 .ea 

85.22 
79.99 

69.50 
64.42 

55.62 
52.13 
49.07 
46.35 

41.46 
39.43 
37.49 
35.69 
34.07 
32.43 

74.78 

59.78 

43.78 

26.11 1.62 

19.90 1 .82 
17.38 1.90 
15.17 1 .88 
13.25 1 .a4 
11.56 1.78 
10.10 1.70 
8.816 1.60 

22.80 1.78 

7.697 1.48 ~~ 

6.720 1.40 
5.867 1.28 
5.122 1.18 
4.472 1.10 
3.905 1.03 
3.409 0.94 
2.976 0.82 
2.599 0.67 
2.269 0.53 
1.981 0.42 
1.729 0.32 
1.510 0.22 
1.318 0.14 
1.151 0.00 
1.005 0.00 

F - 485 

27.44 
25.82 
24.03 
22.21 
20.31 
18.43 
16.59 
14.81 
13.11 
11.51 
10.03 
8.63 
7.36 

5.08 
4.05 
3.11 
2.29 
1.63 
1.09 
0.68 
0.36 
0.14 
0.00 
0.00 

6.18 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 

0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.087 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 .oo 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev. 0 

XOR'SBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE custom - c 10/04/01 
File Name: SY102006.DAT Sample Name: 1286 ID No: 01/09/28-071 
Dist. Fonn: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 80.249 % Lamp: 76.338 % 
Circulation: 6 Agitation: 3 U.Sonic OFF (mid 
Material : Source: SY 102 
Lot No: Test No: Duplicate 

NO. SIZE(urn) FREO.% U.SIZE% No,  9 IZE(um) FREO.% U.SIZE% 
( 1) 1.270 0.10 0.10 ( 15) 149.011 5.00 55.00 
( 2 )  1.925 0.90 1.00 ( 16) 175.831 5.00 60.00 
( 3 )  2.602 1.30 2.30 ( 17) 203.338 5.00 65.00 

( 5 )  6.700 5.00 10.00. , ( 19) 263.954 5.00 75.00 

( 7) 10.932 0.80 15.80 ( 21) 335.698 4.20 84.20 
( 8) 14.853 4.20 20.00 ( 22) 342:388 0.80 85.00 
( 9) 21.470 5.00 25.00 ( 23) 388.737 5.00 90.00 
( 10) 32.334 5.00 30.00 ( 24) 446.391 5.00 95.00. 
( 11) 48.693 5.00 35.00 ( 25) 510.211 2.70 97.70 
( 12) 70.287 5.00 40.00 ( 26) 588.328 1.30 .99.00 

( 4) 3.867 2.70 5.00 ( 18) 232.252 5.00 70.00 

( 6) 10.253 5.00 15.00 ( 20) 300.580 5.00 80.00 

( 13) 94.710 5.00 45.00 
( 14) 121.349 5.00 50.00 

Median : 121.109 (pm)  Mean: 161.257 
Std. D e v . :  152.993 (pm) Span: 1.505 
Coef. V a r :  94.87% spec. Area: 

27) 747.798 0.90 99.90 

(pmm) Mode: 368.376 (pn) 

3036 (cmz/cm3) 

F - 456 



HNF-8862, Rev. 0 

for Windows<TM) Ver.l.2Oj Oct/04/'01 09:54 HORIBA LA-910 , 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
: oio92a-072 oa:44 Material . ID# 

Filename : SY102007 
Sample : 1286 Lot Nurnbe : 

Source I SY 102 

Condition 
Dist.Forrn: Std. S a m o l i n ~  times : 100 

) 
~ y ~ ~ i e - ~ e i  : 64.84- 

(LAMP): 54.7y0 R.R.Index: 1.16.0.00i < 
Agitation : 3 Circultn : 6  U.sanic : ON< 120) 

Format 

Data 

0ist.base : Volume Scaling : Auto Axis : LogX. LinearY 

Median : 19.904pm SP.Area : 8565cm=/cmg S.D. : 100.884prn 
Mode : .21.344pm Mean : 59.303pm 
C.V. : 170.12% 

Span : (D 10.0-D 90.0) / 1350 10.226 

Dia. on %< 5.0%) : 1.506pm Yo on Dia.( 0.100prn) : 0.0% 
Dia. on %< 25.0%) : 6.966i~m V0 on Dia.( 1.000vm) : 1.1% 
Dia. on yo< 50.0%) : 19.904pm % on Dia.< l0.000pm) : 31.3% 
Dia. on yo< 75.0%) : 47.839pm % on Dia.< 100.000prn) : 84.7% 
Dia. on yo< 95.0y0) : 320.808pm % on Dia.< 1000.000pm) : 100.0% 

SireWm> Freq<%Wnd<%) . . 
1019.5 

777.1 

592.4 

890.1 

678.5 

517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 

39.23 
44.94 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.34 100.00 
0.62 99.66 
1.11 99.04 
2.00 97.93 
1.78 95.92 
1.64 94.14 
1.49 92.50 
1.29 91.02 
1.21 89.73 
1.07 88.52 
0.84 87.46 
0.84 86.61 
0.90 85.78 
1.22 84.87 
1.41 83-65 

1.96 80.69 
1.56 82.25 

2.31 78.73 
2.63 76.42 
3.10 73.79 
3.60 70.69 

Particle size / prn 

26.11 ~ 

22.80 

17.38 
19.90 

15.17 
13.25 
11.56 
10.10 

7.697 
6.720 

8.816 

5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 

1.729 
1 .sa1 
1.510 

1.151 
1.005 

1.318 

F -  
. . .., ... .̂. 

4.43 
4.46 
4.30 

3.73 
3.35 
3.00 

4.08 

~~ 

2.65 
2.35 
2.09 
1.94 
1.79 
1.72 
1.73 
1.77 
1 .81 

1.77 
1.71 

1.67 

1 .a2 

1 .ea 

1.53 
1.32 
1.01 
0.66 

467 _-__ , . .. . . . 

58.89 
54.46 
50.00 
45.70 
41.61 
37.88 
34.53 
31.53 
28.89 
26.50 
24.45 
22.50 
20.71 
18.99 
17.26 
15.49 
13.68 
11 .a6 

8.38 
10.09 

6.70 
5.03 

2.18 
3.50 

1.16 

Sizecpm) 

0.669 

0.510 
0.445 
0.389 
0.339 
0.296 

-- 
0.584 

Freq<%)U nd<%> 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

-.__I._- 

0.00 0.00 0.259 
0.226 0-00 0.00 
0.197 0.00 0.00 
0.172 0.00 0.00 
0.150 
0.131 
0.115 
0.100 

0.076 
0.067 

0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.087 

0.058 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 . . ~ -  
0.00 0.00 
0.00 0.00 
0.00 0.00 



HNF-8862, Rw. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/04/01 
File Name: SY102007.DAT Sample Name: 1286 ID No: 01/09/28-072 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 64.795 I Lamp: 54.711 t 
Circulation: 6 Agitation: 3 U.Sonic ** (mid 
Material: Source: SY 102 
Lot No: Test No: Duplicate 

NO. S I Z E ( m )  
( 1) 0.734 
( 2) 0.973 
( 3) 1.166 
( 4)  1.507 
( 5) 2.253 
( 6) 3.292 
( 7) 3.496 
( 8) 4.853 
( 9) 6.979 

( 11) 11.802 
( 12) 14.339 
( 13) 17.001 
( 14) 19.904 

( 10) 9.355 

FREQ.% U.SIZE% 
0.10 0.10 
0.90 1.00 
1.30 2.30 
2.70 5.00 
5.00 10.00- , 
5.00 15.00 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

NO. SI ZE (urn) FREQ.% U.SIZE% 

( 16) 27.115 5.00 60.00 
( 17) 31.982 5.00 65.00 
( 181 38.282 5.00 70.00 
( 19) 47.949 5.00 ' 75.00 
( 20) 64.518 5.00 80.00 
( 21) 94.349 4.20 84.20 
( 22) 103.'542 0.80 85.00 
( 23) 206.111 5.00 90.00 
( 24) 321.547 5.00 95.00. 
( 25) 388.619 2.70 97.70 
( 26) 449.590 1.30 .99.00 
( 27) 570.497 0.90 99.90 

( 15) 23.204 5.00 55.00 

Median : 19.'904 (pm) Mean: 59.303 (pm) Mode: 21.301 (pm) 
Std. Dev.: 100.884 (pm) Span: 13.715 
Coef. Var: 170.12% Spec. Area: 8565 (cm~/cm3) 
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for WindowsCTM) Ver.l.2Oj Oct/04/’01 09:54 HORIBA LA-910 ,  . 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA . 
ID# : oio928.073 08:4% 
Filename : SY102008 
Sample : 1286 Lot Numbe : 

Source : SY 102 

Condition 
TyO<He-Ne> : 64.4V- Dist.Form: Std. Samolina times : 100 

OF 

CLAMP): 54.7V0 R.R.Index: 1.16.0.00i C 
Agitation : 1 Circultn : 6  U.sonic : P+ 120) 

Format 
Dist.base : Volume Scaling : Auto Axis : LogX . LinearY 

Data 
Median : 14.542um SP.Area : 9992cma/cma S.D. : 23.490vrn 
Mode : 21.348;m Mean : 21.115~m 
C.V. : 11 1.25% 

Span : <D 10.0-D 90.0) / D50 =- 3.116 

Dia. on yo< 5.0%) : 1.5261.rm yo on Dia.< 0.100prn) : 0.0% 
Dia. on yo( 25.0y0> : 4.801urn 5% on Dia.< l.OOOvm> : 0.8% 
Dia. on yo< 50.0%) : 14.542pm ’ 70 on Dia.< lb.000vm) : 39.3% 
Dia. on %( 75.0%) : 28.655vm % on D1a.C 100.000prn) : 98.6% 
Dia. on yo( 95.0”/0> : 63.431vm Yo on Dia.< 1000.000vm) : 100.0% 

. . ~ ... . . 

Particle size I pm 

SizeCvm) Freq<%>UndC%> 

1019.5 0.00 100.00 
ago. 1 0.00 100.00 
777.1 0.00 100.00 
678.5 0.00 100.00 

___.. .- 

344.2 0.00 100.00 

26.11 5.20 
22.80 5.23 
19.90 5.03 
17.3% 4.7% 
15.17 4.38 592.4 0.00 100.00 ~. - ~- 

517.2 0.00 100.00 13.25 3.95 
451.6 0.00 100.00 11.56 3.55 
394.2 0.00 100.00 10.10 3.1% 

8.816 2.86 
300.5 0.00 100.00 
262.4 0.00 100.00 

133.1 0.28 99.34 

7.697 2.59 
~ 6.720 2.46 

229.1 0.10 1oo.00 5.867 2.31 
200.0 0.15 99.90 5.122 2.27 
174.6 0.19 99.74 4.472 2.33 
152.5 0.21 99.55 3.905 2.43 

3.409 2.53 
116.2 0.39 99.07 
101.5 0.67 98.67 
88.58 0.94 98.01 

2.976 2.56 
2.599 2.47 
2.269 2.36 

77.34 1.25 97.07 1.981 2.22 
67.52 1.77 95.81 1.729 2.07 
58.95 2.31 94.05 1.510 1.75 
51.47 2.85 91.74 1.318 1.36 
44.94 3.49 88.88 1.151 0.93 

1.005 0.54 39.23 4.14 85.39 

71.60 
66.41 
61.1% 
56.15 
51.37 
46.99 
43.04 
39.49 
36.31 
33.44 
30.85 
28.39 
26.08 
23.81 
21.4% 
19.05 
16.52 
13.96 
11.48 
9.13 
6.91 

3.09 
1.72 
0.79 

4.84 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.05% 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.00 0.00 
0.00 0.00 
0:oo 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 ~~ ~~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
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HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/04/01 
Pile Name: SY102008.DAT Sample Name: 1286 ID No: 01/09/28-073 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 64.370 % Lamp: 54.722 % 
Circulation: 6 Agitation: 1 U.Sonic OpF (mid 
Material: Source: SY 102 
Lot No: Test NO: Duplicate 

%$lo( ’ 

NO. SIZE(um) FREO.% U.SIZE% NO. S I Z E ( m )  FREQ.% U.SIZE% 
0.810 
1 . 0 3 8  
1 . 2 2 2  
1 . 5 2 7  
2 .087  
2.752 
2.870 
3.602 
4.812 
6 . 4 2 5  
8 . 3 0 5  

10 .309  
1 2 . 3 9 9  
14 .570  

5 .00  1 5 . 0 0  
0.80  15.80 
4 . 2 0  20 .00  
5 . 0 0  25 .00  
5 . 0 0  30.00 
5 . 0 0  35 .00  
5 . 0 0  40 .00  
5 .00  45 .00  
5 . 0 0  50.00 

0 . 1 0  0 .10  ( 15) 
0 .90  1 . 0 0  ( 16) 
1.30 2.30  ( 17) 
2 .70  5 .00  ( 18) 
5.00 1 0 . 0 0 -  , ( 1 9 )  

2 0 )  
21) 
2 2 )  
23)  
24) 
25)  
2 6 )  
27)  

16 .846  
1 9 . 3 1 1  
22.018 
25.088 
28.711 
33.097 
37.803 
38 .‘764 
47.494 
63.576 
8 4 . 9 0 1  

113.720 
201.328 

5.00 55.00 
5.00 60.00 
5 .00  65 .00  
5 . 0 0  70.00 
5 . 0 0  75 .00  
5 . 0 0  8 0 . 0 0  
4 . 2 0  8 4 . 2 0  
0 . 8 0  85 .00  
5 . 0 0  90 .00  
5.00 95.00 
2 .70  97 .70  
1 .30  .99 .00  
0 .90  99.90 

: 14 .542  (pm) Mean: 21.315 (pm) Mode: 21 .301  (pm) 
Std. Dev.: 23.490 (pm) Span: 2 . 3 9 1  
C o e f .  V a r :  111 .25% spec. Area: 9992 (cm2/crn3) 
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Condition 
T70',<He-Ne> : 87.2% Dist.Form: Std. Samalinu times : 100 

CLAMP): 81.5% R.R. lndex:  1.16-0.001 C ) 

Agitation : 1 Circultn :6 U.sonic : OFF( 120) 

Format 

Data 
Dist.base : Volume Scaling : Auto Axis : LogX. LinearY 

Median : 118.884pm SP.Area : 7715cm*/cms S.D. : 87.381pm 
Mode : 146.205pm Mean : 95.232pm 
C.V. : 91.76v0 

Span : <D 10.0-D 90.0) / D50 C' b.718 

Dia. on yo< 5.0%) : 2.103vm yo on Dia.< 0.100pm) : 0.0% 
Dia. on %< 25.0%) : 4.452pm yo on Dia.( 1.000pm) : 0.0% 
Dia. on %< 50.0%) : 118.884pm yo on Dia.C 10.0OOpm) : 42.2% 
Dia. on Yo< 75.0%) : 167.527pm 5% on Dia.< 100.000prn) : 46.0% 
Dia. on %< 95.0%) : 227.000pm Vo on Dia.< 1000.000pm) : 100.0% 

__ .... . __ 
0.02 0.1 1.0 10.0 100 1020 

Particle size / urn 

SizeCpm) Sizecptn) 

1019.5 

777.1 
890.1 

678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 ~~ 

77.34 
67.52 

5 1.47 
44.94 
39.23 

58-95 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 ~. .. 
0.00 100.00 
0.00 100.00 
0.13 100.00 
0.24 99.87 
1.06 99.62 
3.07 98-56 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 

0.00 44.77 
0.00 44.77 
0.12 44.77 
0.24 44.65 
0.41 44.41 
0.67 44.00 
1.03 43.33 
1.51 42.30 
2.07 40.79 
2.66 38-72 

~~ - 
~. - - - _ _  3.25 36.06 

9.76 88.18 5.122 3.99 29.13 
7.31 95.49 5.867 3.68 32.81 

11.18 78.41 4.472 4.19 25.14 
11.64 67.23 3.905 
6.72 55.59 
2.81 48.87 
0.87 46.07 

0.10 44.87 
0.32 45.20 

0.00 44.77 
0.00 44.77 
0.00 44.77 
0.00 44.77 
0.00 44.77 

3.409 
2.976 
2.599 ~ _ _  
2.269 

1.729 
1.510 

1 .gal 

1.318 
1.151 
1.005 

F -  

4.20 20.95 
4.07 16.75 

2.86 9.10 
2.22 6.20 
1.62 4.02 
1.11 2.40 
0.69 1.29 
0.39 0.60 

~~ 

0.20 0.20 
0.00 

49?0° 

0.669 
0.584 
0.510 
0.445 - .  - 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 

0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.058 

0.00 0.00 
0.00 0.00 
0.00 0.00 ~~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 ~~~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
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HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom ~ C 10/04/01 
File Name: SY102009.DAT Sample Name: 1289 ID No: Ol/O9/28-074 
G i s t .  Form: STANDARD R.R. Index: 116-000 
G i s t .  Mode: VOLUME Laser: 87.176 '6 Lamp: 81.550 % 
Circulation: 6 Agitation: 1 U.Sonic OFF (min) 
Material : source: SY 102 

No. S I Z E ( m )  FREO.% u .aszm No. s IZX(crm)  PREQ.% U.SIZE% 
( 1) 1 .077  
( 2 )  1.430 
( 3 )  1 . 7 0 9  
( 4)  2 .108  
( 5) 2.694 
( 6) 3 .223  
( 7 )  3.308 
( 8) 3.792 
( 9)  4 .453  
( 10) 5.298 
( 11) 6 .442  
( 1 2 )  8 .390  
( 1 3 )  81 .757  
( 1 4 )  1 1 9 , 0 4 2  

0 .10  0.10 
0 .90  1 . 0 0  
1.30 2 .30  
2.70 5.00 
5 .00  1 0 . 0 0  
5 . 0 0  1 5 . 0 0 - '  ' 
0.80 15 .80  
4 . 2 0  20 .00  
5 .00  25.00 
5 . 0 0  30.00 
5.00 35.00 
5 . 0 0  40.00 
5 .00  45 .00  
5.00 50 .00  

( 15) 131.614 
( 16) 140.430 
( 1 7 )  148.742 
( 18) 157.938 
( 19) 167.849 
( 2 0 )  178 .739  
( 21)  189.660 
( 2 2 )  191 .740  
( 23)  207..248 
( 24)  227.126 
( 25)  253 .021  
( 26)  278.100 
( 27) 357.124 

5 .00  5 5 . 0 0  
5.00 60.00 
5 . 0 0  65.00 
5.00 70 .00  
5 . 0 0 .  ' 75 .00  
5.00 80.00 
4 . 2 0  8 4 . 2 0  
0.80 85 .00  
5 . 0 0  90.00 
5 .00  95 .00  
2.70 97 .70 '  
1 . 3 0  99 .00  
0.90 ' 99.90  

Median : 118.884 ( lm) Mean: 95.232 (pm) Mode: 142.450 (@In) 
Std. Dev.: 8 7 . 3 8 1  (pm) Span: 0.500 
Coef. Var: 91.76% spec. Area: ,7715 (cm2/cm3) 
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Condition 
Tve,(He-Ne>: 87.49- Dist.Form: Stu. SamPlinrr times : 100 

Agitation : 3 Circuitn : 6  U.sonic : OFF< 120) 
<LAMP>: 81.5% R.R.lndex: 1.16.O.OOi < > 

Format 

Data 

Dist.base : Volume Scaling : Auto Axis : LogX. LinearY 

Median : 125.524pm SP.Araa : 6154cm2/cm* S.D. : 288.918prn 
Mode : 702.155pm Mean : 250.113pm 
C.V. : 115.52% 

span : (D 10.0-D 90.0) / D50 =- 9.755 

Dia. o n  9% 5.0%') : 2.172um cT^ o n  Diad O.lOOum> ! O.O"/^ - -  - ~ ,-. - ~ ,-, .~ ~ ,_ ~ ~ ~ - -  ~ - - - - _ -  ~ ~- ~ 

Dia. on %< 25.070> : 5.824pm V0 on Dia.< .1.000pw> : 0.1% 
Dia. on yo< 50.0%) : 125.524~m 70 on D1a.C 10.000~m) : 32.0% 
Dia. on Yo( 75.0%) :611.179~m 70 on Dla.< 100.000~m> : 37.7% 
Dia. on yo( 95.0%> : 7 5 8 . 3 6 6 ~ ~  % On 0ia.t 1000.000lJm> : 100.0% 

0.02 0.1 1.0 10.0 1020 
Particle size 1 prn 

Size<wn> 

1019.5 
890.1 

.- -. - 
Freq<%>Und<%> 

0.00 100.00 
2.26 100.00 

__ ... . ._ 

15.20 97.74 
678.5 9.79 82.54 
592.4 1.09 72.75 
517.2 0.15 71.66 
451.6 0.00 71.50 
394.2 
344.2 ~ - 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 

0.00 71.50 
0.00 71.50 ~~~ 

0.18 71.50 
0.32 71.32 
0.82 71.01 
2.35 70.18 
4.68 67.83 
8.99 63.15 

Size<pm) 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 

7.697 
6.720 
5.867 
5.122 
4.472 
3.905 

8.816 

Freq<%>UndC%> 

0.00 34.01 
0.00 34.01 
0.11 34.01 
0.21 33.90 
0.34 33.69 
0.52 33.35 
0.79 32.83 
1.12 32.04 
1.52 30.92 
1.92 29.40 
2.34 27.48 
2.64 25.14 
2.87 22.50 
3.03 19.63 
3.07 16.60 

Sire<prn> 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 

-___- Freq<%>Und<%) 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 ~ .~ .~ ~~ 

133.1 9.64 54-16 3.409 2-01 19.53 0.097 0.00 0.00 -~ .~ _ _  - ~ -. ~~~ 

116.2 6.52 44.52 2.976 2.71 10.52 0.076 0.00 0.00 
101.5 2.37 38.00 2.599 2.23 7.81 0.067 0.00 0.00 
88.58 1.06 35.63 2.269 1.80 5.57 0.058 0.00 0.00 
77.34 0.39 34.57 1.981 1.37 3.78 0.051 0.00 0.00 
67.52 0.17 34.18 1.729 1.00 2.40 0.044 0.00 0.00 
58.95 0.00 34.01 1.510 0.66 1.40 0.039 0.00 0.00 
51.47 0.00 34.01 1.318 0.41 0.73 0.034 0.00 0.00 
46.94 0.00 34.01 1.151 0.22 0.33 0.029 0.00 0.00 
39.23 0.00 34.01 1.005 0.11 0.11 0.026 0.00 0.00 
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HORIBA LA-910 
PARTICLE SIZE DISlXIBUTION DATA TABLE Custom - C 10/04/01 
Pile Name: SY10201O.DAT Sample Name: 1289 ID NO: 01/09/28-075 
Diat. Form: STANDARD R.R. Index: 116-000 
Diat. Mode: VOLUME Laser: 87.445 % Lamp: 81.472 
Circulation: 6 Agitation: 3 U.Sonic OFF (rninl 
Material : Source: 9Y 102 

No. SIZS(m) FREQ.% U.SIZE% 
( 1) 0.996 0.10 0.10 
( 2) 1.395 0.90 1.00 
( 3) 1.707 1.30 2.30 
( 4 )  2.177 2.70 5.00 
( 5) 2.904 5.00 10,oo 
( 6) 3.646 5.00 15.00' ' 

7) 3.775 0.BO 15.80 

( 9) 5.827 5.00 25.00 
( 8 )  4.555 4.20 20.00 

( 10) 8.137 5.00 30.00 
( 11) 81.924 5.00 35.00 
( 12) 105.982 5.00 40.00 
( 13) 117.046 5.00 45.00 
( 14) 125.807 5.00 50.00 

No. SIZE(um) 
( 15) 134.903 
( 16) 145.668 
( 17) 161.215 
( 18) 198.046 
( 19) 612.201 
( 20) 656.191 
( 21) 689.299 
( 22) 694.489 
( 23) 726.'929 
( 24) 759.368 
( 25) 776.886 
( 26) 840.142 
( 27) 885.119 

PRIPQ.% U.SIZB% 
5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90 .OO 
5.00 95.00 
2.70 97.70' 
1.30 99.00 
0.90 '99.90 

Median : 125.524 (pm) Mean: 250.113 (pm) Mode: 726.150 (pm) 
Std. Dev.: 288.918 (prn) Span: 1.173 
Coef. Var: 115.52% Spec. Area: 6154 (cm2/cm3) 

F - 494 

. _. . -... . . .. . .. 



HNF-8862, Rev. 0 

Condition 
T%(Hs-Ne> : 88.2% Dist.Form: Std. Samalina times : 100 

Agitation : 3 Circultn : 6  U.sonis : ON< 120) 
(LAMP): 80.7% R.R.Index: 1.16.0.00i C > 

Format 
Dist.base : Volume Scaling : Auto Axis : LogX - LinearY 

Data 
Median : 102.356urn SP.Araa : 10844cm'/cma S.D. 
Mode : 122.695;m M e a n  : 77.1511.1rn 
C.V. : 80.93% 

Span : <D 10.0-D 90.0) / D50 =-' 2.419 

Dia. on %< 5.0%) : 1.2731.1rn %on Dia.< 0.1001.1m) : 
Dia. on %< 25.0%) : 3.3411.1m yo on Dia.< 3.000pm) : 
Dia. on %< 50.0%) : 102.9561.1m % on Dia.< 10.000vm) : 
Dia. on %< 75.0%) : 127.093vm % on Dia.< 100.000prn) : 
Die. on %< % o n  Dia.( 1000.000~m> : 35.0%) : 162.788vm 

: 62.442vm 

0.0% 
2.0% 

38.1% 
47.8% 
100.0% 

0.02 0.1 1 .o 10.0 1M) 1020 
Particle size I pm 

Size<um> Freq<%>Und<%) 

1013.5 0.00 100.00 
ago. 1 0.00 100.00 
777.1 0.00 100.00 
678.5 0.00 100.00 

-. .~ 

_ ~ . ~  . ~~~ 

592.4 0.00 100.00 
517.2 0.00 100.00 
451.6 0.00 100.00 
394.2 0.00 100.00 
344.2 0.00 100.00 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

-.__ 
26.11 0.00 
22.80 0.00 
19.90 0.00 
17.38 0.00 
15.17 0.15 
13.25 0.24 
11.56 0.37 
10.10 0.55 
8.816 0.78 . -  

0.00 100.00 7.697 1.06 
0.15 100.00 6.720 1.39 
0.51 93.85 5.867 1.70 
1.91 99.34 
4.71 37.43 

11.87 92.72 
17.20 80.86 
15.31 63.65 
5.28 48.35 
2.59 43.07 
1.08 40.48 
0.33 33.40 
0.15 39.01 
0.00 38.86 
0.00 38.86 
0.00 38.86 

5.122 2.03 
4.472 2.40 
3.905 2.74 
3.409 3.02 
2.976 3.14 
2.599 3.07 
2.269 2.96 
1.981 2.82 
1.723 2.67 
1.510 2.34 ~ 

1.318 1.95 
1.151 1.48 
1.005 1 .oo 
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38.86 
38.86 
36.86 
38.86 
38.86 
38.71 
38.47 
38.10 
37.55 
36.76 
35.71 
34.32 
32.62 
30.58 

25.45 
22.43 
19.29 
16.22 
13.25 
10.44 
7.77 
5.43 
3.48 
2.00 

28.19 

0.669 0.12 
0.584 0.00 
0.510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0,259 0.00 
0.226 0.00 

~ ~- ~ ~. 
0.197 0.00 
0.172 0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 

~ ~ _ .  . 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.12 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE C u s t o m  - C 10/04/01 
File Name: SY102011.DAT Sample Name: 1289 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 8 8 . 2 0 8  % Lamp: 80.683 % 
Circulation: 6 Agitation: 3 U.Sonic ** (min) 
Material: Source: SY 102 

ID No: 01/09/28-076 

( 1) 0.652 
( 2) 0.878 
( 3) 1.035 

( 5) 1.693 
( 61 2.151 

( 8) 2.684 

( 4) 1.281 

( 7) 2.228 

( 9) 3.345 
( 10) 4.334 
( 11) 6.286 
( 12) 73.008 
( 13) 93.296 
( 14) 103.050 

No. SIZE(um1 FBEQ.% U.SIZe% No. SIzS(uml FREQ.% U.SIZE% 
0.10 0.10 ( 15) 107.869 5.00 55.00 
0.90 1.00 
1.30 2.30 
2.70 5.00 
5.00 10.00 
5.00 15.00- ' 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

112.688 
117.531 
122.442 
127.352 
132.263 
138.555 
139.859 
148 .'011 
163.164 
178,171 
195.459 
239.945 

5.00 
5.00 
5.00 
5.00 
5.00 
4.20 
0.80 
5.00 
5.00 
2.70 
1;30 
0.90 

60.00 
65.00 
70.00 
75.00 
80.00 
84.20 
85.00 
90.00 
95.00 
97.70' 
99.00 
'99.90 

Median : 102.956 (pm) Mean: 77.151 (Fm) Mode: 124.370 (pm) 
Std. Dev.: 62.442 (pm) Span: 0.347 
Coef. Var: 80.93% Spec. Area: 10844 (cm2/cm3) 

.. ... - _. .. . . ., , 
F - 496 

. . . .- -. , ._ . .I..̂_.._ . . .. 



“F-8862,  Rev. 0 

for Windows<TM) Ver.l.20i Oct/04/’01 09:56 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010928.077 0 9 : o ~  Material . 
Filename : SY102012 Source 1 SY 102 
Sample : 1289 Lot Numbe : 

Condition 
T%(He-Na): 88.1% Dist.Form: Std. SamDlina times : 100 

<LAMP>: 80.6% R.R.Indsx: 1.16-0.OOi < > 
OFF 

Agitation : 1 Circultn :6 U.sonic : 9cac 120) 
Format 

Dist.base : Volume Scaling : Auto Axis : LogX. LinearY 
Data 

Median : 117.465pm SP.Area : 8925cm2/cma S.D. : 72.793pm 
Mode : 138.736pm Mean : 95.793pm 
C.V. : 75.99% 

Span : CD 10.0.0 90.0) / D50 s- S.483 

Dia. on Yo< 5.0%) : 1.450pn % on Dia.< 0.100Pm) : 0.0% 
Dia. on To< 25.0%) : 4.103prn 70 on Dia.( 1 .000um) : 1.1 yo 
Dia, on %< 50.0%) : 117.465prn % on Dia.C 10.000wn) : 33.0% 
Dia. on To< 75.0%) : 145.831&4m % on Dia.< 100.000pm) : 38.2% 
Dia. on yo( 95.0%) : 198.227vm 70 on D,ia.< 1000.000pm) : 100.070 

Particle size I pm 

. 
890.1 0.00 100.00 22.80 0.00 33.56 0.584 0.00 0.00 
777.1 0.00 100.00 19.90 0.00 33.56 0.510 0.00 0.00 
678.5 ,O.OO 100.00 17.38 0.00 33.56 0.445 0.00 0.00 
592.4 0.00 100.00 15.17 0.11 33.56 0.389 0.00 0.00 
517.2 0.00 100.00 13.25 0.18 33.46 0.339 0.00 0.00 
451.6 0.00 100.00 11.56 0.29 33.28 0.296 0.00 0.00 
394.2 0.15 100.00 10.10 0.45 32.98 0.259 0.00 0.00 
344.2 0.27 99.85 8,816 0.66 32.54 0.226 0.00 0.00 
300.5 0.49 99.58 7.697 0.91 31.88 0.197 0.00 0.00 
262.4 1.08 99.09 6.720 1.22 30.97 0.172 0.00 0.00 
229.1 2.64 98.02 5.867 1.52 29.76 0.150 0.00 0.00 
200 .o 5.75 95.38 5.122 1.84 28.24 0.131 0.00 0.00 
174.6 9.46 89.63 6.472 2.20 26.39 0.115 0.00 0.00 . ~- ~ . - ~~ ~ ~~ ~ 

152.5 15.79 80.17 3.905 2.53 24.20 0.100 0.00 0.00 
133.1 15.61 64.37 3.409 2.82 21.66 0.087 0.00 0.00 
116.2 10.23 48.76 2.976 2.94 18.84 0.076 0.00 0.00 
101.5 3.08 38.53 2.599 2.85 15.90 0.067 0.00 0.00 
88.58 1.27 35.45 2.269 2.71 13.06 0.058 0.00 0.00 
77.34 0.46 34.18 1.981 2.51 10.34 0.051 0.00 0.00 
67.52 0.16 33.72 1.729 2.27 7.84 0.044 0.00 0.00 
58.95 0.00 33.56 1.510 1.89 5.57 0.039 0.00 0.00 
51.47 0.00 33.56 1.318 1.48 3.67 0.034 0.00 0.00 
44.94 0.00 33.56 1.151 1.04 2.20 0.029 0.00 0.00 
39.23 0.00 33.56 1.005 0.65 1.15 0.026 0.00 0.00 

F - 497 
... . . __._____ . . .. .. . . .. .. . .._-. _ _ _  . . . .. . 



"F-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/04/01 
File Name: SYI02012.DAT Sample Name: 1289 ID No: 01/09/28-077 
Dist. Form: STANDARD R.R. Index: 116-000 
Diet. Mode: VOLUME Laser: 88.136 % Lamp: 80.592 z \y;C 

Material : Source: SY 102 
Circulation: 6 Agitation: 1 U.Sonic OFF (min) ,o181°' 

Xo. SIZE(um) FRED.% U.SIZB& No. SIXE(m) FRBO.% U.SIZlt% 
( 1) 0.730 0.10 0.10 ( 151 122.958 5.00 55.00 
( 2 )  0.974 0.90 1.00 ( 16) 128.370 5.00 60.00 
( 3) 1.163 1.30 2.30 ( 17) 133.871 5.00 65.00 
{ 4)  1.452 2.70 5.00 ( 18) 139.996 5.00 70.00 
( 5) 1.946 5.00 10.00 ( 19) 146.122 5.00 75.00 

( 7) 2.587 0.80 15.80 ( 21) 161.900 4.20 84.20 
( 8) 3.154 4.20 20.00 ( 22) 163.774 0.80 85.00 
( 9) 4.112 5.00 25.00 [ 23) 176.'260 5.00 90.00 
( 10) 6.038 5.00 30.00 ( 24) 198.334 5.00 95.00 
( 11) 84.570 5.00 35.00 ( 25) 225.599 2.70 97.70. 
( 12) 103.573 5.00 40.00 ( 26) 259.540 1.30 99.00 
( 13) 110.782 5.00 45.00 ( 27) 360.972 0.90 '99.90 
( 14) 117.547 5.00 50.00 

Median : 117.465 (pm) Mean: 95.793 (pm) Mode: 142.450 ( p d  
Std. Dev. : 72.793 (pm) Span: 0.446 
Coef .  Var: 75.99% Spec. Area:  8925 (cmZ/cm3) 

( 6) 2.494 5.00 15.00- ( 20) 152.247 5.00 80.00 

__  . .. . . . .. 
F - 498 

.. . . 



HNF-8862, Rev. 0 

for Windows(TM) Ver.l.20, Oct/O4/'01 09:58 HORIBA LA-910 . 
Laser scattering particle sire distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010928-078 09:is Matecial : 
Filename : SY102013 Source : SY 102 
Sample : 1289 Lot Nurnbe : 

Condition 
T%(He-Ne) : 84.6% Dist.Form: Std. Sarnplinn times : 100 

Agitation : 1 Ci rcu It n : 6  U.sonic : OFF< 120) 
(LAMP): 77.5% R.R.index: 1.16-0.OOi ( > 

Format 

Data 

Dist.base : Volume Scaling : Auto Axis : LogX - LinaarY 

Median : 112.564pm SP.Area : 8240crn'/crna S.D. : 93.496prn 
Mode : 144.971vm Mean : 96.540vrn 
C.V. : 96.85% 

Span : (D 10.0-D 90.0) / D50 =- S.890 

Dia. on yo< 5.0%) : 1.958vm yo on Dia.( o.1oovm) : 0.0% 
Dia. on yo< 25.0%) : 4.244pm 70 on Dla.( 1.000pm) : O.,l% 
Dia. on yo( 50.04/0) : 112.564pm yo on Dia.< lb.000pm) : 43.0% 
Dia. on vo( 75.0%> : 167.622pm yo on Dia.( 1OO.OOOpm) : 47.2% 
Dia. on yo( 95.0%) : 247.726pm yo on Die.< 1000.000pm) : 100.0% 

0.02 0.1 1.0 10.0 100 1020 
Particle size I prn 

. . - . 
1019.5 

777.1 

592.4 

890.1 

678.5 

517.2 ~~ 

451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 

51.47 
44.94 
39.23 

88.58 

58.95 

. 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.13 100.00 

0.43 99.63 
0.77 99.20 
1.93 98.44 
3.55 96.50 
6.46 92.95 

9.69 77.92 

6.99 57.80 
3.45 50.81 
1.18 47.36 

0.17 45.70 
0.00 45.53 
0.00 45.53 

0.00 45.53 
0.00 45.53 

0.24 99.87 

8.57 86.49 

10.43 68.23 

0.48 46.18 

0.00 45.53 

26.11 0.00 
22.230 0.00 
19.90 0.12 
17.38 0.24 
15.17 0.41 
13.25 0.67 
11.56 1.02 
10.10 1.48 
8.816 2.01 
7.697 2.55 
6.720 3.11 
5.867 3.51 
5.122 3.83 
4.472 4.05 
3.905 4.12 
3.409 4.06 
2.976 3.67 
2.599 3.04 
2.269 2.46 
1.981 1.88 
1.729 1.37 
1.510 0.91 
1.318 0.55 
1.151 0.30 
1.005 0.15 

F - 499 

45.53 
45.53 
45.53 
45.41 
45.16 
44.75 

43.06 
41.58 
39.57 
37.02 
33.90 
30.39 
26.56 
22.51 
18.39 
14.33 
10.66 
7.62 
5.16 
3.28 
1.91 
1 .oo 
0.45 
0.15 

44.09 

0.669 

0.510 
0.584 

0.445 

0.339 
0.296 

0.389 

~ 

0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 

0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.087 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

c.- 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

. 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/04/01 
F i l e  Name: SY102013.DAT Sample Name: 1289 ' ID NO: 01/09/28-078 
Dist. Form: ST- R.R. Index: 116-DO0 
Dist. Mode: VOLUMB Laser: 84.620 t Lamp: 77.513 I 
Circulation: 6 Agitation: 1 U.Sonic OFF lmin) 
Material : Source: SY 102 
Lot No: Test No: Dup 

( 1) 0.965 
( 2) 1.318 
( 3) 1.572 
( 4) 1.959 
( 5) 2.527 
( 6 )  3.047 
( 7) 3.133 
( 8) 3.603 
( 9) 4.253 
( 10) 5.056 
( 11) 6.168 
( 12) 7.935 
( 13) 14.408 
( 14) 112.746 

No. SIZB(lun) FREQ.% U .SIZE% NO. S I Z E ( m )  FREO.% U.SIZE% 
0.10 0.10 ( 15) 126.337 5.00 55.00 
0.90 1.00 
1.30 2.30 
2.70 5.00 
5.00 10.00.. 
5.00 15.00 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

( 16) 137.185 
( 17) 146.459 
( 18) 156.500 

( 20) 180.784 
( 21) 193.218 
( 22) 195587 
( 23) 215.787 
( 24) 248.279 
( 25) 286.007 
( 26) 332.607 
( 27) 467.389 

. ( 19) 167.942 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 ' 75.00 
5.00 80.00 
4.20 84.20 
0 . 8 0  85.00 
5.00 90.00 
5.00 95.00. 
2.70 97.70 
1.30 .99.00 
0.90 99.30 

Median : 112.564 (pm) Mean: 96.540 (pm) Mode: 142.450 (pm) 
Std. Dev.: 93.496 (pm) Span: 0.712 
Coef. Var: 96.85% spec. Area: 8240 (cm2/cm3) 

F - 500 
. . . . . . . _____ .... .. 



HNF-8862, Rev. 0 

for Windows<TM> Ver.l.2Oi Oct/04/'01 09:58 HORIBA LA-910 . 
Laser scatterins? particle size distribution analyzer - 

PARTICLE SIZE MEASUREMENT DATA Matsrial . 
i D# 
Filename : SY102014 
Sample : 1289 Lot Numbe : 

: 010928-079 09:23 
source : SY 102 

Condition 
T%(Hs.Ne) : S4.8Vm Dist.Form: Std. Samoline times : 100 

(LAMP): 77.45% R.R.Index: 1.16-0.001 < > 
Agitation : 3 Circultn :6 U.sonic : OFF( 120> 

Format 

Data 

Dist.base : Volume Scaling : Auto Axis : LogX . LinearY 

Median : 146.974pm SP.Area : 6210cm*/cm* S.D. : 114.548pm 
M o d e  : 187.191pm Mean : 137.9021.1rn 
C.V. : 83.06% 

Span : (D 10.0-D 90.0) / D50 - 1.882 

Dia. on Yo< 5.0v0> : 2 . 0 9 0 ~ ~  % on Dia.( 0.100pm) : 0.0% 
Dia. on %< 25.070> : 6.037pm 70 on Dia.( 1.000wm) : 0.2% 
Dia. on %< 50.0%> : 146.974w-n Yo on Dia.C 1D.OOOwm) : 31.0% 
Dia. on vo< 75.070b) : 211.157&.1m To on Dia.< 100.000pm) : 35.1% 
Dia. on %< 95.0%> : 333.301vm 70 on Dia.( 1000.000iJm) : 100.0% 

Size(rm> 

1019.5 
890.1 
777.1 

592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 

51.47 
44.94 
39.23 

_ .  .- 

678.5 

88.58 

58.95 

Freq<Y0>Und<%> 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.36 100.00 
0.65 99.64 

2.10 97.82 

.- 

1.17 98.99 
~ . -  ~ 

3.04 95.72 
5.00 92.68 
7.02 87.68 
9.44 80.66 
9.75 71.23 
9.20 61.47 
8.44 52.28 
5.58 43.84 
3.00 323.26 

0.25 33.48 

1.21 35.26 
0.57 34.05 

0.13 33.23 
0.00 33.11 
0.00 33.11 
0.00 33.11 
0.00 33.11 

Size<w-n> 
. 
26.11 

19.90 
17.38 
15.17 
13.25 
11.56 

22.80 

10.10 

7.697 
6.720 

8.816 

5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 

1.151 
1.005 

1.318 

F -  

Particle size / prn 

Freq<%>UndC%> 
-.._C_ c__- 

0.00 33.11 
0.00 33.11 ~ . . ~  _ _  ~~ 

0.13 33.11 
0.23 32.98 
0.35 32.75 
0.54 32.40 

1.10 31.08 
0.79 31.86 

1.45 29.98 
1.81 28.54 
2.18 26.73 
2.45 24.54 
2.66 22.09 
2.82 19.43 

2.84 13.73 
2.60 30.88 
2.19 8.29 

2.88 16.61 

1.81 6.09 
1.44 4.28 
1.11 2.85 
0.78 1.74 
0.51 0.96 
0.30 0.46 
0.16 0.16 

0.669 0.00 
0.584 0.00 
0.510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 -~ 
0.226 0.00 
0.197 0.00 
0.172 0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.04A 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

- . --.. . . . . . . . 



HNF-8862. Rev. 0 

EORIBA tA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/04/03 
File Name: SY102014.DAT Sample Name: 1289 ID No: 01/09/28-079 
Diet. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 84.799 t Lamp: 77.355 b 
Circulation: 6 Agitation: 3 U.Sonic OFF (min) 
Material: Source: SY 102 
Lot No: Test No: Dup 

No.  SIZECum) FREO.% U.SIZE% No. SIZEZCm) FRBO.% U.SIZE% 
( 1) 0.959 
( 2) 1.327 
( 3) 1.621 
( 4) 2.095 
( 5) 2.848 
( 6) 3.628 
( 7) 3.766 
( 8) 4.612 
( 9) 6.046 
( 10) 8.834 
( 11) 98.675 
( 12) 121.479 
( 13) 135.767 
( 14) 147.235 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 

5.00 
5.60 

0.10 
' 1.00 
2.30 
5.00 
10.00-. 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

159.020 
171.070 
183.799 
196.811 
211.628 
227.032 
245.851 
249;645 
280.043 
333.844 
391.328 
452.511 
571.534 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 ' 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 .99.00 
0.90 99.90 

Median : 146.974 (pm) Mean: 137.902 (pm) Mode: 186.878 (pm) 
Std. Dev.: 114.548 (pm) span: 0.831 
Coef. Var: 83.07% Spec. Area: 6210 (cm2/cm3) 

F - 502 
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HNF-8862, Rev. 0 

for WindowsCTM) Ver.l.201 Oct/04/'01 09:58 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
: 010928-080 09:28 Material : ID# 

Fi lenarne : SY102015 
Sample : 1289 Lot Numbe : 

Source : SY 102 

Condition 
T%(He-Ne> : 85.7% Dist.Form: Std. Sarnolinn times : 100 

Agitation : 3 Circultn : 6  Usonic : ON( 120) 
CLAMP): 76.5% R.R.lndex: 1.16-0.001 C > 

Format 

Data 

Dist.base : Volume Scaling : Auto Axis : LogX - LinearY 

Median : 140.333pm SP.Area : 7225cmz/crna S.D. : 179.0191~rn 
Mode : 142.660pm Mean : 169.983pm 
C.V. : 105.32% 

Span : C D  10.O.D 90.0) / 050 =- 23.466 

Dia. on %( 5.0%) : 1.464pm 5% on Dia.< 0.100IJm) : 0.0% 
Dia. on yo< 25.0%) : 11.608prn % on Dia.( 1.000pm) : 1.4Y0 
Dia. on %< 50.0%) : 1 4 0 . 3 3 3 1 ~ ~  % on Dia.C lb.OOO~m> : 24.8% 
Dia. on %< 75.0%) : 193.382pm yo on Dia.( 100.000pm) : 28.3% 
Dia. on Yo< 95.0%) : 654.116prn V0 on Dia.( 1000.000~rn) : 100.0% , 

15.0- __ -100 

Particle size / urn 

1019.5 0.00 100.00 26.11 0.00 25.14 0.669 0.00 0.00 
890.1 1.19 100.00 22.80 0.00 25.14 0.584 0.00 0.00 
777.1 3.09 98.81 19.90 0.00 25.14 0.510 0.00 0.00 
678.5 2.68 95.72 17.38 0.00 25.14 0.445 0.00 0.00 
592.4 1.06 93.04 15.17 0.00 25.14 0.389 0.00 0.00 
517.2 0.61 91.98 13.25 0.14 25.14 0.339 0.00 0.00 ~ . ~. ~ ~~ .. ~~~ ~~ ~~ ~~ ~. 
451.6 0.72 91.37 11.56 0.22 25.00 0.296 0.00 0.00 
394.2 0.71 90.65 10.10 0.33 24.78 0.259 0.00 0.00 
344.2 1.05 89.94 8.816 0.48 24.44 0.226 0.00 0.00 
300.5 2.13 88.89 7.697 0.66 23.96 0.197 0.00 0.00 
262.4 3.53 86.76 6.720 0.88 23.30 0.172 0.00 0.00 
229.1 6.06 83.23 5.867 1.08 22.42 0.150 0.00 0.00 
200.0 8.75 77.17 5.122 1.30 21.34 0.131 0.00 0.00 
174.6 10.61 68.42 4.472 1.53 20.04 0.115 0.00 0.00 
152.5 12.80 57.81 3.905 1.75 18.51 0.100 0.00 0.00 
133.1 10.33 45.01 3.409 1.93 16.76 0.087 0.00 0.00 
116.2 6.14 34.68 2.976 2.01 14.82 0.076 0.00 0.00 
101.5 2.07 28.54 2.599 1.97 12.82 0.067 0.00 0.00 
88.58 0.88 26.47 2.269 1.90 10.85 0.058 0.00 0.00 
77.34 0.34 25.60 1.981 1.83 8.94 0.051 0.00 0.00 
67.52 0.13 25.26 1.729 1.76 7.12 0.044 0.00 0.00 
58.95 0.00 25.14 . 1.510 1.57 5.36 0.039 0.00 0.00 
51.47 0.00 25.14 1.318 1.35 3.79 0.034 0.00 0.00 
44.94 0.00 25.14 1.151 1.05 2.44 0.029 0.00 0.00 
39.23 0.00 25.14 1.005 0.73 1.39 0.026 0.00 0.00 

. .. ..... ., . . .. . 
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BORIBA LA-910 
PARTICLE SIZE DISTRIBWION DATA TABLE Custom - C 10/04/01 
File Name: SY102015.DAT Sample Name: 1289 ID No: 01/09/28-080 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 85.664 % Lamp: 76.500 b 
Circulation: 6 Agitation: 3 U.Sonic ** (rnin) 
Material: Source: SY 102 
Lot No: Test No: Dup 

No. SIZE(um) FREO.% U.SZZE% NO. SIZE(um) F REO.% U.SIZE% 
0.712 0 . 1 0  0 .10  ( 15) 148.202 5 . 0 0  55 .00  
0.937 
1.131 
1 . 4 6 6  
2 .140  
3 .016  
3 .195  
4.457 

11.611 
104.965 
116.728 
124 .907  
133 .085  
140 .644  

0.90 
1 . 3 0  
2 .70  
5 .00  
5.00 
0.80 
4 .20  
5 .00  
5 .00  
5 .00  
5 . 0 0  
5 .00  
5.00 

1 .00  
2 .30  
5 . 0 0  

10 .00 -  , 
1 5 . 0 0  
15 .80  
20.00 
25.00 
30.00 
35 .00  
40 .00  
45.00 
50.00 

157.024 
167.472 
179 .203  
193.707 
213.576 
238 .211  
245:756 
348.497 
655.278 
741.651 
795.084 
880.613 

5 . 0 0  
5 .00  
5 .00  
5 . 0 0  
5 . 0 0  
4 . 2 0  
0.80 
5.00 
'5.00 
2 . 7 0  
1 .30  
0.90 

Median : 140.333 (pm) Mean: 169.983 ( p m )  Mode: 142.450 ( p m )  
Std. Dev.: 179.019 (pm) Span: 3 . 2 8 3  
Coef. V a r :  1 0 5 . 3 2 %  Spec. Area: 7225 (cm2/cm3) 

6 0 . 0 0  
65 .00  
70 .00  
75.00 
80.00 
84.20 
85 .00  
90.00 
95 .00 .  
97 .70  
99.00 
99.90 



HNF-8862, Rev. 0 

for Windows<TM) Ver.1.2Oj Oct/04/'01 09:58 HORIBA LA-910 
Laser scattering particle size distrtbution analyzer 

~ 

Material : PARTICLE SIZE MEASUREMENT DATA 

Filename : SY102016 
Sample : 1289 Lot Numbs : 

: 010928-081 09:32 
ID# source : SY 102 

Condition 
Dist.Form: Std. Samalinn times : 100 

) 

OFF 

TOjoCHe-Nel: 85.7% 
(LAMP): 76.6% R.R.Index: 1.16-0.001 < 

Agitation : 1 Circultn : 6  U.sonic : @< 120) 

Format 
DiSt.baSe : Volume Scaling : Auto Axis : LogX - LinearY 

Date 
Median : 112.200pm SP.Area : 9845cms/cm3 S.D. : 217.973um 
Mode : 124.713pm Mean : 154.626pm 
C.V. : 140.97y0 

Span : (0 10.0-D 90.0) / D50 =- 5.809 

Dia. on yo( 5.0y0) : 1.381pm % on Dia.< 0.100prn) : 0.0% 
Dia. on V0( 25.0%) : 3.548um % o n  Dia.( 1.000pm) : 1.3% 
Dia. on %( 50.0%) : 112.200pm % on Dia.( 1'0.000pm) : 35.8% 
Dia. on Yo< 75.0%) : 144.680~lm 5% on Dia.< 100.000pm) : 41.3% 
Dia. on yo( 95.0%) : 730.627pm % on Dia.( 1000.000pm) : 100.0% 

Size(wn> 
.. 

1019.5 
890.1 
777.1 

592.4 
517.2 
451.6 

678.5 

FreQ<%>Und<%> 

0.00 100.00 
1.45 100.00 
7.82 98.55 
2.68 90.74 
0.13 88.06 
0.00 87.93 
0.00 87.93 

._ 

394.2 0.00 
344.2 0.00 
300.5 0.00 
262.4 0.19 
229.1 0.60 
200.0 2.26 
174.6 5.34 - 
152.5 11.79 
133.1 14.86 
116.2 11.19 
101.5 3.54 
88.58 1.40 
77.34 0.44 
67.52 0.13 
5a.95 0.00 
51.47 0.00 
44.94 0.00 
39.23 0.00 

, .. . 

87.93 
87.93 
87.93 
87.93 
87.75 

Particle size / prn 

SizeOJm) FreqC%>Und<%> 

26.11 0.00 36.19 
22.80 0.00 36.19 
19.90 0.00 36.19 
17.38 0.00 36.19 
15.17 0.00 36.19 
13.25 0.14 36.19 
11.56 0.24 36.05 
10.10 
8.816 
7.697 
6.720 
5.867 

87.14 5.122 
84.89 4.472 
79.55 3.905 
67.75 3.409 
52.90 2.976 
41.70 2.599 
38.16 2.269 
36.76 1.981 
36.32 1.729 
36.19 1.510 
36.19 
36.19 
36.19 

1.318 
1.151 
1.005 

F -  . .... . 

0.39 

3.93 
2.33 
2.72 
3.06 
3.21 
3.14 
3.01 
2.81 
2.56 
2.16 

35.81 
0.60 35.43 
0.87 34.82 
1.21 33.95 
1.55 32.74 

3 1 . 1 8  
29.25 
26.92 
24.20 
21.14 
17.92 
14.79 
11.78 

6.41 
8.98 

1.70 
1.21 
0.76 

505 . . ~ 

4.25 
2.56 
1.35 

SizeOJm) 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 

0.051 
0.044 
0.039 
0.034 

0.058 

~ ~- ~ 

0.029 
0.026 

FreQC%o,)Und(%> 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

.. - 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

. . .. . .. . . -. .. . ... 
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HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE CUStOm - C l0/04/01 
F i l e  Name: sY102016.DAT Sample Name: 1289 ID No: 01/09/28-081 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 85.731 P Lamp: 76.583 0 
Circulation: 6 Agitation: 1 U.sonic OfF (min) 
Material : Source: SY 102 
Lot No: Test No: Dup 

&C 
lalalo' 

No. S I Z E ( m )  PREO.$ U.SIZB% No. SIZE(um) FREQ.% U.SIZE$ 
( 1) 0.721 
( 2) 0.946 

( 4 )  1.384 

( 6 )  2.291 
( 7) 2.375 
( 8 )  2.843 

( 10) 4.724 
( 11) 8.027 
( 12) 95.269 
( 13) 105.804 
( 14) 112.394 

( 3) 1.120 

( 5) 1.821 

( 9) 3.555 

0.10 0.10 
0.90 1.00 
1.30 2.30 
2.70 5.00 
5.00 10.00- , 
5.00 15.00 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

( 15) 118.603 
( 16) 124.288 
( 17) 129.973 
( 18) 136.790 
( 19) 144.993 
( 20) 154.333 
( 21) 171.759 
( 22) 175.'870 
( 23) 654.772 
( 24) 732.289 
( 25) 766.360 
( 26) 811.967 
( 27) 882.302 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 .99.00 
0.90 99.90 

Median : 112.200 (pm) Mean: 154.626 (pm) Mode: 124.370 (pm) 
Std. Dev.: 217.973 (pn) Span: 5.222 
Coef. Var: 140.97% Spec. Area: 9845 (cm2/cm3) 

_. . .. . - ... . .. , . .. . . 

F - 506 
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APPENDIX F-15 

AW-103 FRACTIONAL SETTLING SAMPLE PSI) MEASUREMENT RESULTS 

Consisting of 18 pages including this cover page 

F - 507 
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TABLE F-15. Sample identification and PSD run conditions. Sample fkom fractional settling 
tests on AW-103 composite. 

Conditions Key: P = Pump Speed Setting; P6 = 14.4 mL/s 
S = Stirrer Speed Setting (1-7); SI = Stirrer Speed 1; S3 =Stirrer Speed 3 
US =Ultrasonic ON Time (min); DT = Delay Time (min) between end of 

ultrasonic treatment and PSD measurement. 
Time = Clock time at beginning o f  measurement. 

I PSDRun ; RUn -.-i- ! sample 
, -- - -r--.--. .- .. I FileName 1 Conditions I 1 Time 
ix-sus. DT 

.- L__ -. - 

F - 508 
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HNF-8862, Rev. 0 

for Windows(TM) Ver.l.2Oj Oct/01/’01 15:30 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010927-040 16:19 Material : Fractional Settling 
Filename : Awl03972 Source 
Sample : AW103 Lot Numbe : 1344 

Condition 
T%<He-Nel: 87.7% Dist.Form: Std. SarnDlincr times : 100 

(LAMP): 87.1% R.R.Index: 1.16.O.OOi < ) 

Agitation : 1 Circultn : 6  U.sonic : OFF( 120) 

Format 

Data 

Dist.base : Volume Scaling : Auto Axis : LOgX. LinearY 

Median : 69.224~- SP.Area : 2100cm‘/cma S . D .  : 68.475pm 
Mode : 82.782pm Mean : 84.665vm 
C.V. : 80.88% 

Span : (D 30.0-D 90.0) / 050 =- 2.330 

Dia. on yo( 5.0%) : 6.699pm % on Dia.( 0.100vm) : O.Ogo 
Dia. on yo< 25.0%) : 35.344pm 70 on D h . C  1.00Ovm) : 0.0% 
Dia. on %< 50.070) : 69.224pm TO on Dia.< 10.000Pm) : 7.9% 
Dia. on %( 75.0%) : 115.599prn 70 on Dia.< 100.000~m) : 68.2% 
Dia. on %( 95.0%) : 218.6040m vo on 0ia.C 1000.000Pm) : 100.0% . 

. . 

Particle size / pm 

Size(vm) Frwq(%)Und(%) Size(pm) Freq(%)Und(%) Size(Prn> Freq<%)Und(%) 

1019.5 0.00 100.00 26.11 1.97 18.66 0.669 0.00 0.00 
890.1 0.00 100.00 22.80 1.85 16.69 0.584 0.00 0.00 
777.1 0.00 100.00 19.90 1.61 14.84 0.510 0.00 0.00 
678.5 0.00 100.00 17.38 1.52 13.24 0.445 0.00 0.00 

__ ..__.__._.__-I.__ __ - 

~~ _ _  ~ - .  ~ ~ - .~ 
592.4 0.00 100.00 15.17 1.37 11.72 0.389 0.00 0.00 
517.2 0.11 100.00 13.25 1.24 10.35 0.339 0.00 0.00 
451.6 0.20 99.89 11.56 1.15 9.11 0.296 0.00 0.00 
394.2 0.35 99.69 10.10 1.06 7.97 0.259 0.00 0.00 
344.2 0.64 99.34 8.816 0.98 6.91 0.226 0.00 0.00 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 .~ 
101.5 

77.34 
67.52 
58.95 

88.58 

51.47 
44.94 
39.23 

1.15 98.70 
~ ~ 

1.71 97.56 
2.44 95.84 
3.29 93.40 
4.18 90.11 
4.96 85.93 
5.71 80.95 
6.31 75.25 

6.79 62.24 
6.68 55.45 

5.63 42.56 
4.95 36.93 
4.21 31.98 

6.69 68.93 

6.22 48.78 

3.61 27.78 

7.697 0.90 5.92 0.197 0.00 ~. ~~ .~ . _ _  . .- 
6.720 0.85 5.02 0.172 0.00 
5.867 0.76 4.17 0.150 0.00 
5.122 0.68 3.41 0.131 0.00 
4.472 0.61 2.73 0.115 0.00 
3.905 0.5b 2.12 0.100 0.00 
3.409 0.46 1.58 0.087 0.00 
2.976 0.3k 1.12 0.076 0.00 

~ - .. - ~ 

2.599 0.28 0.76 0.067 0.00 
2.269 0.21 0.48 0.058 0.00 
1.981 0.16 0.28 0.051 0.00 
1.729 0.12 0.12 0.044 0.00 
1.510 0.00 0.00 0.039 0.00 
1.318 0.00 0.00 0.034 0.00 
1.151 0.00 0.00 0.029 0.00 
1.005 0.00 0.00 0.026 0.00 

F - 509 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/01/01 
File Name: AWlO3972.DAT sample Name: Awl03 ID NO: 01/09/27-040 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 87.654 % Lamp: 87.130 % 
Circulation: 6 Agitation: 1 U.Sonic OFF Irnin) 
Material: Practlonal Settling Source: 
Lot No: 1344 Test NO: 

No. S I Z E ( m 0  FREQ.% U.SIzE% NO. SIZE(rnm) PREQ.% U .SIZE% 
1.690 0.10 0.10 ( 15) 76.674 
2.848 
4.073 
6.700 
12.769 
20.149 
21.402 
28.192 
35.403 
42.250 
48.918 
55.548 
62.317 
69.322 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5 . 0.0 
5.00 
5.00 

1.00 
2.30 
5.00 
10.00- 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

84.867 
93 . 8 8 6  

103.951 
115.637 
130.285 
145.731 
148 .'E41 
174.054 
219.053 
267.160 
320.883 
457.115 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4 . 2 0  84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 '99.00 
0.90 99.90 

: 69.224 (pm) Mean: 84.665 (pm) Mode: 82.770 (pm) 
Std. Dev.: 68.475 (Wm) Span: 1.488 
Coef. Var:  80.88% Spec. Area: 2101 (cmZ/cm3) 

F - 510 
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for Windows<TM) Ver.l.20i Oct/01/'01 15:30 HORIBA LA-910 . 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010927-041 16:23 Material : Fractional Settling 
Filename : Awl03973 Source 
Sample : Awl03 Lot Numbe 1344 

Condition 
T%cHe.Ne> : 85.5% Dist.Form: Std. SamPlinn times : 100 

(LAMP): 84.9% R.R.Index: 1.16.0.00i < ) 
Agitation : 3 Circultn : 6  U-sonic : OFF( 120) 

Format 

Data 

Dist.base : Volume Scaling : Auto Axis : LoKX. LinearY 

Median : 70.255pm SP.Area : 2234cm'/cm' S.D. : 80.001pm 
Mode : 82.900pm Mean : 91.234pm 
C.V. : 87.69% 

Span : <D 10.0-D 90.0) / 050 =- 5.643 

Dia. on %( 5.0%) : 6.224pm %on Dia.< 0.100pm) : 0.0% 
Dia. on %< 25.0%> : 33.4131~m % on Dia.< .1.000wn) : 0.0% 
Dia. on yo( 50.0%) : 70.255pm '% on Dia.< 10.000pm) : 8.5% 
Dia. on %( 75.0%0) : 125.657pm % on Dia.C 100.000pm) : 65.6% 
Dia. on %< 95.0%) : 251.651pm % on Dia.( 1000.000lJm) : 100.0% . 

Particle size / vm 

1019.5 0.00 100.00 
890.1 0.00 100.00 
777.1 0.00 100.00 
678.5 0.00 100.00 
592.4 0.11 100.00 
517.2 0.21 99.89 
451.6 0.37 99.68 
394.2 0.67 99.31 
344.2 1.20 
300.5 1.73 
262.4 2.34 
229.1 3.03 
200.0 3.75 
174.6 4.42 
152.5 4.91 
133.1 5.36 
116.2 5.71 
101.5 6.01 
88.58 6.03 
77.34 5.87 
67.52 5.55 
58.95 5.10 
51.47 4.56 
44.94 3.99 
39.23 3.52 

98.64 
97.45 
95.72 
93.38 
90.35 
86.60 
82.18 
77.27 
71.91 
66.20 
60.19 
54.16 
48.28 
42.73 
37.64 
33.07 
29.08 

26.11 2.09 
22.80 1.97 
19.90 1.73 
17.38 1.63 
15.17 1.46 
13.25 1.32 
11.56 1.21 
10.10 1.11 
8.816 1.02 
7.697 0.93 
6.720 0.87 
5.867 0.78 
5.122 0.70 
4.472 0.64 
3.905 0.57 
3.409 0.49 
2.976 0.40 
2.599 0.32 
2.269 0.25 
1.981 0.19 
1.729 0.16 
1.510 0.12 
1.318 0.00 
1.151 0.00 
1.005 0.00 
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19.98 
17.89 
15.92 
14.19 
12.56 
11.09 
9.77 
8.56 
7.44 
6.42 
5.49 
4.62 
3.85 
3.14 
2.51 
1.94 
1.45 
1.04 
0.72 

0.28 
0.12 
0.00 
0.00 
0.00 

0.48 

0.669 0.00 
0.584 0.00 
0.510 0.00 
0.445 0.00 - -~ 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 
0.172 0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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HORIBA LA-910 
PARTICLE SIZE DISTRIBLWION DATA TABLE Cuetom - C lO/Ol/Ol 
File Name: AW103973.DAT Sample Name: Awl03 ID No: 01/09/27-041 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 85.503 % Lamp: 84.851 P 
Circulation: 6 Agitation: 3 U.Sonic OFF bin) 
Material: Fractional Settling Source : 
Lot No: 1344 Test No: 

No. SIZE(um) FREO.$ U.SIZB% No. sl'ZE(~un) FXEO.% U.SIZE% 
1.476 0.10 0.10 ( 15) 78.910 5.00 55.00 
2.555 
3.724 
6.238 
11.857 
18.563 
19.731 
26.139 
33.458 
40.547 
47.698 
54.941 
62.453 
70.391 

0.90 
1.30 
2.70 
5.00 
5.00 
0 . 8 0  
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 
10.00- .. 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

( 16) 88.229 
( 17) 98.885 
( 18) 111.267 
( 19) 125.938 
( 20) 143.851 
( 21) 162.575 
( 22) 166.'589 
( 23) 197.648 
( 24) 252.137 
( 25) 309.789 
( 26) 370.929 
( 27) 526.544 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 '99 .OO 
0.90 99.90 

Median : 70.255 (pm) Mean: 91.234 (pm) Mode: 82.770 (pm) 
Std. Dev.: 80 .001  (pm) Span: 1.793 
Coef. Var: 87.69% Spec. Area: 2234 (cm2/cm3) 

F - 512 



HNF-8862, Rev. 0 

for WindowsCTM) Ver.l.20j 0ct/O1/'01 15:30 HORIBA LA-910,  . 
Laser scattering particle size distribution analyzer 

PARTICLE SiZE MEASUREMENT DATA 
ID# 
Filename : Awl03974 
Sample : AW103 Lot Numbe 1344 

: 010927-042 16:28 Material : Fractional Settling 
Source 

Condition 
.T%(He.Ne>: 75.8% Dist.Fotm: Std. Samolinu times : 100 

Agitation : 3 Circultn : 6  U.sonic : ON< 120) 

<LAMP): 69.170 R.R.Index: 1.16-0.OOi < > 

Format 
Dist.base : Volume Scaling . : Auto Axis : LogX - LineacY 

Data 
Median : 31.166pm SP.Area : 6621cm'/cma S.D. : 42.675vm 
Mode : 36.596pm Mean : 42.795pm 
C.V. : 99.72% 

Span : <D 10.0-D 90.0) / D50 = 3.895 

Dia. on yo( 5.0%0> : 1.615pr-n % on Dia.< 0.100pm) : 0.0% 
Dia. on %< 25.0%> : 15.224vm V0 on Dia.( .1.000um> : 2.0% 
Dia. on vo< 50.0%> : 31.166wn '% on Dia.< 10.000pm) : 18.2% 
Dia. on %( 75.096,) : 55.524wn Yo on Dia.( 100.000~m) : 91.3% 
Dia. on yo( 95.0%> : 128.634vm % on Dia.< 1000.000vm> : 100.0% . 

.- . 

lo.*----- -__ ..... ~. 

Sire<wn> Freq<%>UndC%) 

1019.5 0.00 100.00 
.. 

- ~ ~ . ~ ~  
890.1 0.00 100.00 
777.1 0.00 100.00 
678.5 0.00 100.00 
592.4 0.00 100.00 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.11 100.00 
0.20 99.89 
0.36 99.69 
0.56 99.33 

1.12 97.94 

1.72 95.43 
2.11 93.71 
2.75 91.61 
3.30 88.86 
3.78 85.56 
4.52 81.78 
5.12 77.26 
5.63 72.14 
6.01 66.52 
6.21 60.51 

0.83 98.77 

1.39 96.82 

Particle size I pin 

26.11 5.51 
22.80 4.63 
19.90 3.88 
17.38 3.25 
15.17 2.66 
13.25 2.17 
11.56 1.80 
10.10 1.50 
8.816 1.27 
7.697 1.11 
6.720 1.01 
5.867 0.92 
5.122 0.88 
4.472 0.88 
3.905 0.89 

2.599 0.88 

3.409 0.90 
2.976 0.90 

2.269 0.85 
1.981 0.85 
1.729 0.89 
1.510 0.87 
1.318 0.87 
1.151 0.81 
1.005 0.70 

F - 513 

42.18 
36.67 
32.04 
28.16 
24.92 
22.26 
20.09 
18.29 
16.79 
15.52 
14.41 
13.40 

11.60 
10.72 
9.83 
8.93 
8.03 
7.16 
6.30 
5.45 
4.56 
3.69 

2.00 

12.48 

2.82 

0.669 0.23 
0.584 0.14 
0.510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 
0.172 0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0 .oo 

0.37 
0.14 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/01/01 
File Name: AW103974.DAT Sample Name: Awl03 ID No: 01/09/27-042 
Diwt. Fonn:  STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 75.808 % Lamp: 69.057 0 
Circulation: 6 Agitation: 3 U.Sonic ** (min) 
Material: Fractional Settling Source: 
Lot No: 1344 Test No: 

NO. SIZE(um) FRBQ.% U.SIZE% NO. SIZE(Um) FREQ.% U.SIXE% 
0,563 
0.816 
1.058 
1.619 
3.503 
7.239 
7.944 

11.494 
15.228 
18.573 
21.752 
24.799 
27.911 
31.227 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00-. 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

( 15) 34.820 
( 16) 38.828 
( 17) 43.499 

. ( 19) 55.649 
( 20) 64.152 

( 18) 48.984 

( 21) 73.817 
( 22) 75.$94 
( 23) 93.923 
( 24) 128.852 
( 25) 169.839 
( 26) 211.739 
( 27) 304.548 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 65.00 
5.00 90.00 
5.00 95.00’ 
2.70 97.70 
1.30 ’99.00 
0.90 99.90 

Median : 31.166 (pm) Mean: 42.795 (pm) Mode: 36.660 (pm) 
Std. Dev.: 42.675 (pm) Span: 2.346 
Coef. Var: 99.72% Spec. Area: 6621 (cm2/cm3) 

F - 514 
. . 



HNF-8862, Rev. 0 

for WindowsCTM) Ver.1.20j Oct/01/'01 15:31 HORIBA LA-910,  , 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA : Settlin= 
ID# 
Filename : Awl03975 
Sample : AW103 Lot Numbe 1344 

: 010927.043 16:31 
Source 

Condition 
Sampiinm times : 100 Dist.Form: Std. 

) 
TYo(He-Ne> : 75.2% 

(LAMP): 68.6% R.R.index: 1.16-0.OOi < 
UMQ- 
jo/do/ 

Agitation : I Circultn : 6  U.sonic : eky 120) 
OFF Format 

Data 

Dist.base : Volume Scaling : Auto Axis : LOgX - LinearY 

Median : 27.314pm SP.Area : 7370cma/cm' S.D. : 24.433pm 
Mode : 36.613vm Mean : 31.463vm 
C.V. : 77.66% 

Span : <D 10.0-D 90.0) / D50 =-'2\.268 

Dla. on Vo< 5.0%) : 1.538pm Yo on Dia.( 0.100um) : 0.0% 
Dia. on To< 25.0%) : 12.544vm , % on Dia.< 1.000vm) : 1 .8% 
Dia. on Yo< 50.070) : .27.314vm yo on Dia.< 10.000vm) : 21.4% 
Dia. on %< 75.0y0) : 44.854vm % on Dia.( 100.000pm) : 98.5Y0 
Dia. on Yo( 95.0%) : 78.076pm yo on Dia.( 1000.000vm) : 100.OVo , 

. 

0.02 0.1 1.0 '10.0 100 1020 
Particle 5ize / Mm 

Size<vm) Freq(%)UndC%> 

1019.5 0.00 100.00 -. ~~ ~. - ~. ~ . ~~ 

890.1 0.00 100.00 
777.1 0.00 100.00 
678.5 0.00 100.00 
592.4 0.00 100.00 
517.2 0.00 100.00 
451.6 0.00 100.00 
394.2 0.00 100.00 
344.2 0.00 100.00 
300.5 0.00 100.00 
262.4 0.00 100.00 
229.1 0.00 100.00 
200.0 0.00 100.00 
174.6 0.00 100.00 
152.5 0.15 100.00 
133.1 0.39 99.85 
116.2 0.86 99.46 
101.5 1.43 98.60 
88.58 2.34 97.17 
77.34 3.44 94.84 
67.52 4.48 91.40 
58.95 5.48 86.92 
51.47 6.34 81.43 
44.94 6.79 75.09 
39.23 7.00 68.31 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

F 

6.01 
5.08 
4.25 
3.58 
2.94 
2.41 
2.00 
1.68 
1.44 
1.26 
1.16 
1 .os 
1.04 
1.06 
1.10 
1.15 
1.17 
1.16 
1.14 
1.13 
1.15 
1 .os 
1.02 
0.89 
0.71 - 515 

47.82 ~~ 

41.81 
36.73 
32.48 
28.90 
25.97 
23.56 
21.56 
19.88 
18.44 
17.18 
16.02 
14.95 
13.90 
12.84 
11.73 
10.59 
9.42 
8.27 
7.13 
5.99 
4.84 
3.75 
2.73 
1.83 

Sizetcrm) 

0.669 

0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.584 
0.18 0.29 
0.10 0.10 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C lO/Ol/Ol 
File name': AW103975.DAT Sample Name: Awl03 ID NO: 01/09/27-043 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 75.220 It Lamp: 68.565 6 
Circulation: 6 Agitation: 1 U.Sonic of?? (min) 
Material: Fractional Settling Source : 
Lot No: 1344 Test No: 

0 . 5 8 1  0 . 1 0  
0 . 8 5 1  0.90 
1 . 0 8 1  1 . 3 0  
1 . 5 4 0  2 . 7 0  
2 .785  5 .00  
5.160 5 . 0 0  
5 .714  0.80 
8.908 4.20 

12 .571  5 . 0 0  
15 .848  5 .00  
1 8 . 8 7 5  5 .00  
21 .765  5 .00  
24 .556  5 . 0 0  
27.371 5.00 

: 27.314 (urn) 

0 . 1 0  
1.00 
2.30 
5 .00  

1 0 . 0 0  
15.00 
15 .80  
20 .00  
25 .00  
30.00 
35 .00  
40 .00  
45,OO 
50.00 

M e a n  : 

( 15) 30 .288  
( 16) 33.430 
( 17)  36 .880  
( 18) 40 .657  . ( 1 9 )  44.860 
( 20)  49.995 
( 21)  55 .247  
( 22)  56.'339 
( 23)  64.854 
( 24)  78.124 
( 25)  93.322 
( 2 6 )  108 .279  
( 27)  139 .255  

5.00 55 .00  
5 . 0 0  60.00 
5 . 0 0  65.00 
5 .00  70.00 
5 . 0 0  75 .00  
5 .00  80 .00  
4 .20  84 .20  
0.80 85.00 
5.00 9 0 . 0 0  
5.00 95.00 
2 .70  97.70 
1 . 3 0  '99 .00  
0.90 99 .90  

31.463 (&m) Mode: 36.660 (pm) .. 
Std. Dev:: 24 .433  (prn)  Span: 1 . 2 1 6  
Coef. V a r :  77.66% Spec .  Area: 7370 (cm2/crn3) 

F - 516 



HNF-8862, Rev. 0 

for Windows<TM) Ver.l.20i Oct/01/‘01 15:31 HORIBA LA-910 
Laser scattering particle sizo distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# 
Filename : Awl03976 
Sample : AW103 Lot Numbe 1344 

: 010927-044 16:40 Material : Fractional Settling 
Source 

Condition 
T%(He.Ne>: 86.5% Dist.Form: Std. Sarnolinp. times : 100 

(LAMP): 85.8% R.R.lndex: 1.16.0.001 ( ) 

Agitation : 1 Circultn : 6  U.sonic : Q P q  120) 
OFF idfi 

Axis : LogX - LinearY ,0/2/01 
Format 

DiSt.base : Volume Scaling : Auto 

Data 
Median : 64.557um SP.Area : 2366crn*/cma S.D. : 67.050um 
Mode : 82.903;m Mean : 80.847vm 
C.V. : 82.93% 

Span : (D 1O.O.D 90.0) / D50 =- 2.493 

Dia. on Yo< 5.0%) : 5.891pm V0 on Dia.( O. lOOpm> : 0.0% 
Dia. on Yo( 25.0%) : 3 0 . 5 2 5 ~ ~ 1  Yo on Diad 1.000vrn) : 0.0% 
Dia. on To< S0.070> : 64.557pm % on Dia.( 1O.OOOpm) : 9.2% 
Dia. on %< 75.07e) : 113.745~~3 % o n  Dia.( 100.000~m) : 69.5% 
Dia. on %< 95.070) : 213.054pm yo on Dia.( 1000.0001Jm) : 100.0% . 

,.-- - . . .... . 
/ 

SizeCpm) 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

Freq<%)UndC%> 

0.00 100.00 
0.00 100.00 
0.00 100.00 

- 

0.31 99.83 
0.55 99.52 
1.00 98.97 
1.64 97.97 
2.49 96.33 
3.33 93.84 
4.22 90.51 
4.96 86.29 
5.42 81.33 
5.74 75.91 
6.12 70.17 
6.16 64.04 
5.98 57.88 
5.75 51.90 
5.34 46.15 
4.85 40.81 
4.29 35.96 
3.82 31.67 

Size<prn) 

Particle size I urn 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

F -  

2.31 21.73 
2.15 19.42 
1.88 17.27 
1.77 15.39 
1.59 13.62 
1.43 12.03 
1.32 10.60 
1.21 9.29 
1.12 8.07 
1103 6.95 
0.96 5.93 
0.86 4.97 
0.78 4.11 
0.71 3.33 
0.62 2.62 
0.54 2.00 
0.43 1.46 
0.33 1.02 
0.25 0.69 
0.19 0.44 
0.15 0.25 
0.11 0.11 
0.00 0.00 
0.00 0.00 
0.00 0.00 

517 

0.669 0.00 
0.584 0.00 
0.510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 
0.172 0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



"F-SS62 ,  Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C lO/Ol/Ol 
File Name: AW103976.DAT Sample Name: Awl03 ID No: 01/09/27-044 
Diet. Porn: STANDARD R.R. Index: 116-000 
Diet. Mode: VOLUME Laser: 86.531 0 Lamp: 85.823 % 
Circulation: 6 Agitation: 1 U.Sonic Brp (mi??) 
Material: Fractional Settling Source: 
Lot No: 1344 Test No: Dup 

NO. SIZE No.  SIZE F . lS. IZE 
( 1) 1.500 
( 2) 2.575 

( 4 )  5.893 
( 3) 3.650 

( 5) ' 10.894 
( 6) 16.893 
( 7) 17.929 
( 8) 23.625 
( 9) 30.562 
( 10) 37.059 
( 11) 43.658 
( 12) 50.380 

( 14) 64.687 
( 13) 57.338 

~ 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0 .80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

~ 

0.10 
1.00 
2.30 
5.00 

10.00- 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

( 15) 72.609 
( 16) 81.207 
( 17) 90.597 
( 18) 101.111 
( 19) 113.861 
( 20) 128.964 
( 21) 144.313 
( 22) 147.436 
( 23) 171.952 
( 24) 213.544 
( 25) 256.851 
( 26) 303.023 
( 27) 418.007 

~ 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95,00 
2.70 97.70 
1.30 '99.00 
0.90 99.90 

Median : 64.557 (pm) Mean: 80.847 (pin) Mode: 82.770 (pm) 
Std. Dev.: 67.050 (pm) Span: 1.538 
Coef. Var: 82.93% Spec. Area: 2366 (cm2/cm3) 

F - 518 



“F-8862. Rev. 0 

for Windows(TM) Ver.l.20j Oct/01/’01 15:31 HORIBA LA-910 .  . 
Laser scatterinu Darticle size distribution analyzer _ .  ~~ 

: Fractional Settling 
PARTICLE SIZE MEASUREMENT DATA Material 
ID# 
Filename : Awl03977 
Sample : AW103 Lot Numbe 1344 

: 010927-045 16:44 
Source 

Condition 
T~o(He-Nel : 84.4% Dist.Form: Std. SamDlinn times : 100 

Agitation : 3 Circultn : 6  U.sonic 

CLAMP): 83.6% R.R.lndex: 1.16-0.OOi ( ) 

Format 
Dist.base : Volume Scaling : Auto Axis : LOgX - LinearY 

Data 
Median : 59.424pm SP.Area : 2656crnz/cm” S.D 
Mode : 82.659pm Mean : 76.3831~1-n 
C.V. : 86.96% 

Span : <D 10.0-D 90.0) / D50 =- 2.635 

Dia. on Yo< 
Dia. on %< 
Dia. on %< 
Dia. on %< 
Dia. on %< 

5.070) : 5.244pm V0 on Dia.< O.lOOpm> 
25.0%) : 26.836pm Yo on Dia.C 1.000pm) 
50.0%) : 59.424pm Yo on Dia.< 10.000pm> 
75.0y0) : 106.656urn Vo on Dia.< 100.00Opm> 
95.0y0) : 20.9.172pm Yo on Dia.( 1000.000pm) 

. __ 

: 66.423pm 

0.0% 
0.0% 

10.4% 
72.40/, 

100.0% 

Sire<clm> FreqC%>Und<%> 
, ,... . .. . . . .. ___ 
1019.5 0.00 100.00 
890.1 0.00 100.00 
777.1 0.00 100.00 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 
58.95 
5 1.47 
44.94 
39.23 

88.58 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.17 100.00 
0.31 99.83 
0.55 99.52 
0.99 98.97 
1.51 97.98 
2.19 96.47 

3.69 91.35 
2.93 94.28 

4.35 87.66 
4.91 83.30 
5.37 78.39 
5.79 73.03 
5.95 67.24 
5.90 61.29 
5.73 55.39 
5.39 49.66 

4.42 39.35 
3.99 34.92 

4.93 44.28 

Particle size / pm 

26.11 2.52 
22.80 2.38 
19.90 2.11 
17.38 1.98 
15.17 1.78 
13.25 1.61 
11.56 1.47 
10.10 1.35 
8.816 1.24 
7.697 1.13 
6.720 1.05 
5.867 0.94 
5.122 0.85 
4.472 0.78 
3.905 0.70 
3.409 0.61 
2.976 0.50 
2.599 0.40 

~ - .  - 
2.269 0.31 
1.981 0.24 
1.729 0.19 
1.510 0.14 
1.318 0.11 
1.151 0.00 
1.005 0.00 

F - 519 

24.40 
21 .sa 
19.49 
17.39 
15.41 
13.62 
12.02 
10.54 
9.19 
7.95 

5.78 
4.84 
3.98 
3.20 
2.51 
1 .a9 
1.39 
0.99 
0.69 
0.45 
0.25 
0.11 
0.00 
0.00 

6.83 

0.669 0.00 
0.584 0.00 
0.510 0.00 
0.045 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 
0.172 0.00 .~ 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0:oo 
0.076. 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C lO/Ol/Ol 
File Name: AW103977.DAT Sample Name: Awl03 ID No: 01/09/27-045 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 8 4 . 4 2 0  % Lamp: 83.558 % 
Circulation: 6 Agitation: 3 u.sonic 6PF (min) 
Material: Fractional Settling Source : 
Lot No: 1344 Test No: Dup 

No. SIzE(um) FREO.% U.SLZE% NO. S I Z E  ( u  m 1 FRE Q . % U. S I2 E% 
0.10 0.10 1 15) 66.938 5.00 55.00 1.303 

2.275 
3.264 
5.251 
9.583 

14.733 
15.610 
20.519 
26.877 
33.119 
39.335 
45.804 
52.474 
59.455 

0.80 15.80 
4.20 20.00 
5.00 25.00 
5 .OO 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

0.90 1.00 ( 16) 
1.30 2.30 ( 17) 
2.70 5.00 ( 18) 
5.00 10.00- .. ( 19) 
5.00 15.00 ( 20) 

21) 
22 1 
23) 
24) 
25) 
26) 
27) 

75.187 
84.347 
94.726 
106.887 
121.741 
137.091 
140.k46 
166.517 
209.605 
256.162 
302.610 
417 .E28 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 ' 99.00 
0.90 99.90 

: 59.424 (Mm) Mean: 76.383 (pm) Mode: 82.770 (rm) 
Std. Dev . :  66.423 (pm) Span: 1.725 
Coef. V a r :  86.96% Spec. Area: 2656 (cm2/cm3) 

F - 520 



HNF-8862, Rev. 0 

for WindowsCTM) Ver.l.201 Oct/01/'01 15:33 HORIBA LA-910 ,  . 
Laser scattering particle size distribution analyzer 

PARTiCLE SIZE MEASUREMENT DATA 
ID# : 010927-046 16:50 Material i Fractional Settling 
Filename : Awl03978 Source 
Sample : A W 1 0 3  Lot Numbe I1344 

Condition 
Dist.Form: Std. Samolinn times : 100 

) 
Tyo(He-Ne>: 75.1% 

Agitation : 3 Ci rcu I tn : 6  U.sonic : ON( 120) 

CLAMP): 68.5% R.R.Index: 1.16-0.OOi C 

Format 
Diskbase : Volume Scaling : Auto Axis : LosX. LinearY 

Data 
Median : 28.627pm SP.Area : 7051cm2/crna S.D. : 30.125prn 
Mode : 36.569prn Mean : 35.179pm 
C.V. : 85.63% 

Span : (0 10.0-D 90.0) / D50'=- 3.458 

Dia. on yo< 5.0%) : 1.546pm % on Dia.< 0.100pm) : 0.0% 
Dia. on %( 25.0v0) : 13.912pm 70 on Dia.< -1.000prn) : 2:1% 
Dia. on yo< 50.0%) : 28.627pm Yo on Dia.< 10.000pm) : 19.6V0 
Dia. on yo( 75.0%) : 48.045pm yo on Dia.< 100.000pm) : 96.070 
Dia. on %< 95.0%) : 93.718pm Yo on Dia.< 1000.000lJrn) : 100.0% . 

0.02 0. I 1.0 10.0 100 1020 
Particle size / urn 

SizeCprn) Size<pm) 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 ~.~ ~ 

262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

0.00 100.00 
0.00 100.00 
0.00 100.00 

0.00 100.00 
0.00 100.00 
0.00 100.00 ~ ~~ 

0.00 100.00 
0.11 100.00 
0.22 99.89 
0.39 99.68 
0.63 99.28 

1.45 97.67 
2.08 96.21 

3.56 91.33 
4.45 87.77 
5.27 83.32 
6.01 78.05 
6.48 72.04 
6.74 65.56 

0.98 98.66 

2.80 94.14 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5,122 
4.472 
3.905 
3,409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

F 

6.01 
5.04 
4.21 
3.51 
2.87 
2.34 
1.94 
1.61 
1.37 
1.19 
1.09 
0.99 
0.95 
0.95 
0.97 

0.97 
0.95 
0.93 
0.93 
0.97 
0.94 
0.93 
0.87 
0.74 

0.98 

- 521 
... 

45.59 
39.59 
34.55 
30.34 
26.83 
23.96 
21.62 
19.69 
18.07 
16.70 
15.51 
14.42 
13.43 
12.48 
11.52 
10.56 
9.553 
8.61 
7.65 
6.72 
5.80 
4.83 

2.96 
2.09 

3.89 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.24 0.38 
0.14 0.14 
0.00 0.00 
0.00 0.00 - ~. ~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

. 



"-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/01/01 
File Name: AWlD3978.DAT Sample Name: Awl03 ID NO: 01/09/27-046 
Dist. Form: STANDARD R.R..Index: 116-000 
Diet. M o d e :  VOLUME L a s e r :  7 5 . 1 4 9  % Lamp: 60.497 k 
circulation: 6 Agitation: 3 U.Sonic ** (mint 
Material: Fractional Settling source : 
Lot No: 1344 Test No: Dup 

No. SIZE(Grncm) FREQ.% U.SIZE% No. SIZE(um) !?REO.% U.SIZE% 
i 1) 0.562 0.10 0.10 ( 15) 31.784 5.00 55.00 
( 2 )  0 .e10 
( 3 )  1.040 
( 4) 1.548 
( 5) 3.162 
( 6 )  6.321 
( 7) 6.959 
( 8) 10.335 
( 9) 13.942 
( 10) 17.161 
( 11) 20.162 
( 12) 23.026 
( 13) 25.784 
( 14) 28.683 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 

10,oo- 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

35.125 
38.819 
43.141 
48.155 
54 -240 
60.645 
62 .'185 
73.662 
93.929 
116.800 
143.805 
201.473 

5 .OO 60 .OO 
5.00 65.00 
5.00, 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5 .oo 95.00 
2.70 97.70 
1.30 ' 99.00 
0.90 99.90 

Median : 28.627 (pm)  Mean: 35.179 (ptm) Mode: 36.660 (pm) 
std. Dev.: 30.125 (pm) Span: 1.595 
Coef. Var: 85.63% Spec. Area: 7051 (cmZ/cm3) 
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HNF-8862, Rev. 0 

for Windows<TM) Ver.l.20j Oct/O1/'01 15:31 HORIBA LA-910.  . 
Laser scattering particle soze dlstrlbution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010927-047 16:54 
Filename : Awl03979 
Sample : Awl03 Lot Numbe : 1344 

: Fra=tiona, 
Source 

Condition 
TyOcHe.Ne> : 74.3V- Dist.Form: Std. Samolinn times : 100 

(LAMP): 67.8% R.R.Index: 1.16-0.OOi C 
Circultn : 6  U.sonic : W C  120) 

OFF 
Agitation : 1 

Format 
Dist.base : Volume Scaling : Auto Axis : Log%. UnearY 

Data 
Median : 26.814um SP.Area : 7405cm2/cm" S.D. : 2 4 . 7 3 0 ~ ~ 1  
Mode : 36.564hm Mean : 31.30lurn 
C.V. : 79.01% 

Span : <D 10.0-0 90.0> / D50 =- 3.320 

Dia. on yo< 5.0%) : 1.541vm Vo on Dia.( 0.100lJm) : 0.0% 
Dia. on %( 25.0%) : 1 2 . 2 7 0 1 ~ ~  % on D1a.C -1.000pm) : 1.8% 
Dia. on %( 50.0%) : 26.814pm yo on Dia.C 10.000pm) : 21.7% 
Dia. on %< 75.0%) : 44.462wm 9% on Dia.( 1OO.OOOlJm) : 98.3% 
Dia. on %< 95.0%) : 79.133um % on Dia.< 1000.000lJm) : 100.0% . 

. .. . 

0.02 0.1 1 .O 10.0 100 1020 
Particle size / vm 

SizeCwrn> 

1019.5 
890.1 
777.1 

- .. 
SizeCpm) SizeCpm) 

0.00 100.00 
0.00 100.00 
0.00 100.00 

26.11 
22.80 
19.90 

6.08 48.72 
5.17 42.63 
4.36 37.46 

0.669 
0.584 
0.510 

0.18 0.28 
0.10 0.10 
0.00 0.00 

678.5 
592.4 
517.2 
451.6 
394.2 

0.00 100.00 17.38 3.67 33.10 0.445 
0.389 

0.00 0.00 
0.00 0.00 0.00 100.00 15.17 3.03 29.43 

0.00 100.00 13.25 2.49 26.40 
0.00 100.00 11.56 2.07 23.92 
0.00 100.00 10.10 1.73 21.85 

~ .. .~ 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

0.339 
0.296 
0.259 
0.226 
0.197 

344.2 
300.5 
262.4 

0.00 100.00 
0.00 100.00 
0.00 100.00 

8.816 
7.697 
6.720 

1.48 20.11 
1.30 18.63 
1.19 17.33 

0.00 0.00 
0.00 0.00 
0.00 0.00 

0.172 ~ ~~ 

229.1 
200.0 
174.6 
152.5 
133.1 

5.867 
5.122 
4.472 
3.905 
3.409 

1.10 16.14 0.150 
1.06 15.04 0.131 
1.08 13.98 0.115 
1.12 12.90 0.100 

0.087 

- ._ 
0.00 0.00 
0.00 0.00 
0.00 0.00 

0.45 99.82 
0.92 99.37 
1.49 98.45 
2.36 96.96 
3.37 94.60 
4.35 91.23 
5.29 86.88 
6.07 81.59 
6.57 75.52 
6.84 68.95 

1.16 11.78 0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

116.2 
101.5 
88.58 

67.52 
58.95 
51.47 
44.94 
39.23 

77.34 

2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

1.18 10.62 
1.17 9.44 
1.15 8.27 
1.14 7.13 
1.16 5.98 

1.02 3.73 
0.89 2.71 

1.09 4.83 

0.71 1.82 

523 

0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

F -  



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/01/01 
File Name: AW103979.DAT Sample Name: Awl03 ID No: 01/09/27-047 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 74.348 0 Lamp: 67.783 0 
Circulation: 6 Agitation: 1 U.Sonic (min) 
Material: Fractional Settling Source: 
Lot No: 1344 Test No: Dup 

NO. S I Z E ( W )  FREQ.% U.SIZB% No. SIZE(um) PREQ.% U.SIZE% 
( 1) 0.583 
( 2) 0.853 
( 3 )  1.084 
( 4 )  1.543 

5) 2.778 
6) 5.095 
7) 5.634 
8 )  8.730 
9) 12.298 
10) 15.515 
11) 18.477 
12) 21.323 
13) 24.086 
14) 26.854 

0.10 0.10 ( 15) 29.745 
0.90 ' 1.00 ( 16) 32.912 
1.30 2.30 ( 17) 36.359 
2.70 5.00 ( 181 40.147 
5.00 10.00- ' 
5.00 15.00 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

19) 44.490 
20) 49.762 
21) 55.165 
22) 56:296 
23) 65.099 
24) 79.239 
25) 95.005 
26) 110.315 
27) 141.769 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00, 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00' 
2.70 97.70 
1.30 '99.00 
0.90 99.90 

Median : 26.814 (pm) Mean: 31.301 (pm) Mode: 36.660 (pm) 
Std. Dev.: 24.730 (pm) Span: '1.293 
Coef; V a r :  79.01% Spec. Area: 7405 (cm2/cm3) 
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APPENDIX F-16 

AY-IO1 FRACTIONAL SETTLING SAMPLE: PSD MEASUREMENT RESULTS 

Consisting of 18 pages including this cover page 

F - 525 
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TABLE F-16. Sample identification and PSD run conditions. Sample from fractional settling 
tests on AY-101 composite. 

Conditions Key: P =Pump Speed Setting; P6 = 14.4 mL/s 
S = Stirrer Speed Setting (1-7); SI = Stirrer Speed 1; 53 = Stirrer Speed 3 
US =Ultrasonic ON Time (min); DT = Delay Time (min) between end of 

ultrasonic treatment and PSD measurement. 
Time = Clock time at beginning of measurement 

.... 
Cumulative Time 

File Name Conditions Time, At Conditions 

? ?  

. -. . .- 

...... _.- 

.d 

18:11 
0 O ?  ? ?. 

AY101992 0 0 18:22 8 8  

... 

1842 !_ ...... ... 
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HNF-8862, Rev. 0 

for Windows<TM> Ver.1.203 Oct/01/'01 15:32 HORIBA .LA-910 
~ a s e r  scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
I D e  
Filename : AY101988 
Sample : Ai' 101 Lot Numbe I1326 

: 010927-056 17:59 Material : Fractional Settling 
Source 

Condition 
T~o(He-Ne) : 84.9% Dist.Form: Std. SarnPlinn times : 100 

CLAMP): 82.0% R.R.lndex: 1.16-0.OOi < > 
Agitation : 1 Circultn :6 U.sonic : eiT< 120) 9 5 6  

O R  Format 

Data 
Dist.base : Volume Scaling : Auto Axis : Lo=%. LinearY 

Median : 114.687pm SP.Area : 2357cm'/oma S.D. : 101.391pm 
Mode : 163.039pm Mean : 127.415pm 
C.V. : 79.58% 

Span : (0 10.0-D 90.0) / 050 =- 2.217 

Dia. on $To< 5.070) : 4.951pm % on Dia.< 0.100pm) : 0.0% 
Dia. on yo< 25.00/0> : 39.801pm Yo on Dia.( l.OOOpm> : O.OSo 
Dia. on Yo< 50.0%> : 114.687pm Yo on D1a.C 10.000pm) : 11.5% 
Dia. on %< 75.0%) : 188.669prn 744 on Dia.< 100.000pm) : 44.6% 
Dia. on %< 95.0%) : 316.328pm yo on Dia.< 1000.000prn> : 100.0% 

0.02 0.1 1 .o 10.0 1W 1020 
Particle size / prn 

Size<pm) Freq<%>Und<%> Size<pm> FreqC%b)Und<%> Size(pm> Freq<~o>Und(~o> 

1019.5 0.00 100.00 26.11 1.12 20.62 0.669 0.00 0.00 
890.1 0.00 100.00 22.80 1.24 19.50 0.584 0.00 0.00 
777.1 0.00 100.00 19.90 1.25 18.25 0.510 0.00 0.00 
678.5 0.00 100.00 17.38 1.34 17.01 0.445 0.00 0.00 
592.4 0.26 100.00 15.17 1.35 15.67 0.389 0.00 0.00 
517.2 0.46 99.74 13.25 1.36 14.31 0.339 0.00 0.00 

-. . . . . .. . __ .___. 

451.6 0.83 ~~ 

394.2 1.69 
344.2 2.82 
300.5 3.99 
262.4 5.36 
229.1 6.59 
200.0 6.96 
174.6 7.19 
152.5 7.04 . .- ~~ ~ 

133.1 6.28 
116.2 5.38 
101.5 4.66 
88.58 3.92 
77.34 3.18 
67.52 2.72 
58.95 2.29 
51 -47 1 .87 
44.94. 1.67 
39.23 1.55 

99.28 
98.45 
96.76 
93.93 
89.94 

77.99 
71.03 

84.58 

63.84 
56.81 
50.52 
45.14 
40.48 
36.56 
33.38 
30.65 
28.37 
26.50 
24.82 

11.56 
10.10 

7.697 
6.720 

5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 

1.729 
1.510 

1.151 
1.005 

8.816 

5.867 

1.981 

1.318 

F 

1.37 12.95 0.296 0.00 0.00 - ~- . ~~ - ~~ 

1.37 11.58 0.259 0.00 0.00 
1.34 10.22 0.226 0.00 0.00 
1.28 8.88 0.197 0.00 0.00 

0.172 0.00 0.00 1.23 7.60 
1.12 6.38 

0.81 3.32 

0.56 1.81 

0.31 0.83 

1.02 5.26 
0.92 4.24 

0.70 2.50 

0.42 1.25 

0.23 0.52 
0.17 0.29 
0.12 0.12 
0.00 0.00 
0.00 0.00 
0.00 0.00 
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0.150 
0.131 
0.1 15 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/01/01 
File Name: AY101988.DAT Sample Name: AY 101 ID No: 01/09/27-056 
Dist. P a m :  STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 84.915 % Lamp: 81.952 % 
Circulation: 6 Agitation: 1 u.Sonic 0 s  (minl 
Material: Fractional Settling Source: 
Lot No: 1326 Test No: 

1.480 
( 2) 2.402 
( 3 )  3.283 
( 4 )  4.959 
( 5 )  8.635 
( 6) 14.222 
( 7) 15.391 
( 8 )  24.277 
( 9) 39.837 
( 10) 56.817 
( 11) 72.529 
( 12) 87.210 
( 13) 101.069 
( 14) 114.776 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5. 0.0 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 

10.00-. 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

128.248 
141.888 
156.023 
171.436 
189.092 
208.868 
227.400 
231.'686 
262.939 
317.021 
372.171 
432.344 
563.169 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 I 
2.70 97.70 
1.30 .99.00 
0.90 99.90 

Median : 114.687 (pm) Mean: 127.415 (pm) Mode: 163.159 (pm) 
Std. D e v . :  101.391 (ptnm) Span: 1.213 
Coef. Var: 79.57% Spec. Area: 2357 (cm2/cm3) 
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HORIBA ' A 
Laser scattering PZ 

PARTICLE SIZE MEASUREMENT DATA 
ID# . 010927-057 18:03 Material : Fractional Settling 
Filename I AY101989  Source 
Sample : AY 101 Lot N u m b e  1326 

Condition 
T%(He-Ne> : 79.6% Dist.Form: Std. Samolina times : 100 

(LAMP): 77.2y0 R.R.lndex: 1.16-0.001 ( > 
Agitation : 3 Circultn : 6  U.sonic : Bm< 120) &J- 

Format Off 
Dist.base : Volume Scaling : Auto Axis : LogX. LinearY 

Data 
Median : 89.333pm SP.Area : 3295cmZ/cm' S.D. : 82.233pm 
Mode : 141.514pm Mean : 97.538pm 
C.V. : 84.36% 

Span : (D 10.0-D 90.0) / 050 ='-'P.241 

Dia. on Yo( 5.0Y0) : 3.762um To on Dia.C 0.100pm) : 0.0% 
Dia. on %< 25.0T0> : 19.053pm Yo on Dia.< 1.000pm) : 0.0% 
Dia. on %( 50.0%) : 89.333pm % on Dia.( 10.000pm) : 16.7% 
Dia. on %( 75.0%) : 147.782pm % on Dig.< 100.000~m) : 54.5% 
Dia. on %< 95.0%) : 246.972pm To on Dia.( 1000.000pm) : 100.Oyo , 

Particle size / prn 

SizeCpm) 

1019.5 
890.1 
777.1 
678.5 ~~ 

592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
5 1.47 
44.94 
39.23 

Sire(pm) 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 ~~ ~~ 

0.00 100.00 
0.16 100.00 
0.29 99.84 
0.53 99.54 
0.95 99.01 
1.77 98.06 
2.89 96.29 
4.38 93.40 
5.59 89.02 
6.69 83.43 
7.60 76.74 
7.43 69.15 
6.66 61.72 ~~~ ~ 

5.39 55.06 
4.49 49.66 
3.56 45.18 
2.93 41.61 
2.38 38.68 
1.87 36.30 
1.70 34.43 
1.61 32.74 

26.1 1 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
6.316 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

F -  

1.28 28.27 
1.49 26.99 
1.55 25.50 
1.71 23.95 
1.77 22.24 
1.81 20.47 
1.85 18.65 
1.86 16.80 
1.83 14.94 
1.75 13.12 
1.70 11.36 
1.56 9.66 
1.44 8.10 
1.33 6.66 
1.20 5.33 ~ ~~ 

1.05 4.13 
0.86 3.08 
0.67 2.21 
0.51 1.55 
0.39 1.04 
0.30 0.65 
0.21 0.35 
0.14 0.14 
0.00 0.00 
0.00 0.00 

529 

Size<pm) 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

Freq<%>U ndC%) 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTlCLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/01/01 
File Name: AY101989.DAT Sample Name: AY 101 ID No: 01/09/27-057 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 79.615 % Lamp: 77.245 % 
Circulation: 6 Agitation: 3 U.Sonic ow (min) 
Material: Fractional Settling Source: 
Lot NO: 1326 Test No: 

No. S I Z E ( w )  PREP.% U.SIZE% NO. SIZE(urn) FREO.% U.SIZE% 
( 1) 1.269 0 . 1 0  0.10 ( 15)  101.319 5.00 55.00 
( 2) 1.956 0.90 1.00 ( 16)  112.402 5.00 60.00 
( 3 )  2.636 1.30 2.30 ( 17) 123.672 5.00 65.00 
( 4 )  3.769 2.70 5.00 ( 1 8 )  135.279 5.00 70.00 
( 5)  6.036 5.00 1 0 . 0 0 -  .. ( 19)  148.017 5.00 75.00 

( 7 )  9.406 0.80 15.80 ( 21) 178.114 4.20 84.20 
( 8 )  12.814 4.20 20.00 ( 22) 181.748 0.80 85.00 
( 9) 19 .091  5.00 25.00 ( 23) 206.525 5.00 90.00 
( 10) 31.060 5.00 30.00 ( 24) 247.532 5.00 95.00 
( 11) 46.923 5.00 35.00 ( 25) 292.749 2.70 97.70 
( 12 )  62 .811 5 . 0 0  40.00 ( 26) 343.591 1.30 ' 99 .00  
( 13)  76.857 5 .00  45.00 ( 27) 477.013 0.90 99.90 
( 14 )  89.383 5.00 50.00 

Median : 89.333 (pm) Mean: 97.538 Lpm) Mode: 142.450 (pm) 
Std. Dev.: 82.283 (p) Span: 1.110 
Coef. Var: 84.36% Spec. Area: 3295 (mZ/cm3) 

( 6 )  8.854 5 .00  15.00 ( 20) 163.250 5.00 80.00 

F - 530 



"F-8862, Rev. 0 

for  Windows<TM) Ver.l.203 Oct/01/'01 15:34 HORIBA LA-910 
Laser Scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# 
Filename : AY101990 
Sample : AY 101 Lot Numbs I1326 

: 010927-058 1s:oa Material : Fractional Settling 
Source 

Condition 
T%o(ne-Ne> : 62.8% Dist.Form: Std. Samolinrr times : 100 

(LAMP): 55.7% R.R.Index: 1.16-0.OOi < > 
Agitation : 3 Circultn : 6  U.sonic : ON< 120) 

Format 

Data 

Dist.base : Volume Scaling . : Auto Axis : Log% - LinearY 

Median : 9.126pm SP.Area : 1 1588crn*/cmB S.D. ' :  56.236pm 
Mode : 125.0131.1m Mean : 40.195pm 
C.V. : 139.9170 

Span : <D 10.0-D 90.0) / D50 =-'1'4.483 

Dia. on %< 5.0%) : 1.394pm 70 on Dia.< 0.100pm) : 0.0% 
Dia. on yo< 25.0ojo) : 3.779wm 70 on Dia.< 1.000wm) : 1.4% 
Dia. on yo( 50.0%0) : 9.126vm 70 on Dia.( 10.000pm) : 52.5% 
Dia. on %< 75.0%) : 70.225pm % on Dia.( 100.000prn) : 81.0% 
Dia. on yo< 95.0%) : 15.9.200pm 70 on Dia.< 1000.000pm) : 100.0% , 

.- , .. .. . ... .. .. . ... .. . ._ 

0.02 0.1 1.0 10.0 1020 
Particle size / Nrn 

Sine<pm) Freq<%)Und<%> 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

... ._ . -.. .. 
1019.5 0.00 100.00 26.11 0.96 68.48 
890.1 0.00 ioo.oo 22.80 1.41 67.52 
777.1 0.00 100.00 

0.669 
0.584 
0.510 
0.445 

19.90 1.76 66.11 
678.5 0.00 100.00 17.38 2.27 64.35 
592.4 0.00 100.00 

0.00 100.00 
0.00 100.00 

~ ~~ 

15.17 2.69 62.08 
13.25 3.10 59.39 
11.56 3.49 56.29 

~ 

0.389 
0.339 
0.296 
0.259 

~ ~~~~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 

517.2 
451.6 
394.2 0.00 100.00 10.10 3.76 52.80 0.00 0.00 

0.00 0.00 344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 

0.00 100.00 
0.15 100.00 

8.816 3.94 49.04 
7.697 3.97 45.11 

0.226 
~ ~~ ~ ~- 0.00 0.00 

0.27 99.85 6.720 4.02 41.14 0.172 0.00 0.00 
0.84 99.58 5.867 3.86 37.11 0.150 0.00 0.00 
1.74 98.74 5.122 3.73 33.26 0.131 0.00 0.00 
2.93 97.00 4.472 3.67 29.52 0.115 
4.30 94.06 

0.197 

0.00 0.00 
3.905 3.56 25.86 0.100 0.00 0.00 

4.53 89.77 3.409 3.40 22.29 0.087 

0.058 

0.076 
0.067 

0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.00 0.00 
116.2 3.95 85.23 
101.5 2.94 81.28 
88.58 2.25 78.35 
77.34 1.54 76.10 
67.52 1.23 74.55 
58.95 0.96 73.32 
51.47 0.69 72.37 

39.23 0.79 70.96 
44.94 0.71 71.68 

2.976 3.12 
2.78 
2.46 
2.26 
2.16 
1.89 

18.90 
15.78 
13.00 
10.54 
8.28 

~ ~~~~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

~~ 

2.599 
2.269 

1.729 
1.510 

1.981 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

6.12 
1.318 1.61 4.23 
1.151 1.22 2.61 
1.005 0.80 1.39 

F - 531 



HNF-8862. Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C lO/Ol/Ol 
File Name: AY101990.DAT Sample Name: AY 101 ID No: 01/09/27-058 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 62.761 b Lamp: 55.686 t 
Circulation: 6 Agitation: 3 U.Sonic ** bin) 
Material: Fractional Settling Source: 
Lot No: 1326 Test No: 

No. SIZE(um) FREO.% U.SIZE% NO. SIZE(LM) FREQ.% U.SIZE% 
( 1) 0.725 0.10 0.10 ( 15) 11.022 5.00 55.00 
( 2 )  0.943 
( 3) 1.114 
( 4) 1.397 
( 5) 1.921 
( 6) 2.506 
( 7) 2.601 
( 8 )  3.117 
( 9) 3.785 
( 10) 4.555 
( 11) 5.459 
( 12) 6.479 
( 13) 7.671 
( 14) 9.142 

0 . 8 0  15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

0.90 1.00 ( 16) 
1.30 2.30 ( 17) 
2.70 5.00 ( 18) 
5.00 10.00- ' ( 19) 
5.00 15.00 ( 20) 

21) 
22) 
23) 
24) 
25) 
26) 
27) 

13.686 
18.309 
33.397 
70.361 
95.838 

112.351 
115 .'337 
134.148 
159.525 
184.852 
209.046 
275.322 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 ' 99.00 
0.90 99.90 

Median : 9.126 (pm) Mean: 40.195 (prn) Mode: 124.370 (pm) 
S t d .  Dev.: 56.236 (pm) Span: 9.750 
Coef. Var: 139.91% Spec. Area: 11588 (cm2/cm3) 

F - 532 



HNF-8862, Rev. 0 

for WindowsCTM) Ver.l.201 Oct/O1/'01 15:35 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# 
Filename : AY101991 
sample : AY 101 Lot Numbe I 1326 

: 010927-059 18:11 Material : Fractional settling 
Source 

Condition 
T%<He.Nel: 62.5% Dist.Form: Std. Samolins times : 100 

<LAMP): 55.8% R.R.lndex: 1.16-0.OOi < ) 

Agitation : 1 Circultn : 6  U.sonic 

Format 
Dist.baSe : Volume Scaling : Auto Axis : Log%. LinearY 

Data 
Median : 8.267pm SP.Area : 11758cma/cma S.D. : 61.740pm 
Mode : 6.282pm Mean : 39.445pm 
C.V. : 156.52% 

Span : <D 10.0-D 90.0) / 050 =- 16.217 

Dia. o n  %( 5.0%) : 1.469pm % on Dia.C 0.100pm) : 0.0% 
Dia. on To< 25.0%) : .3.636pm 70 on Dia.< 1 .OOOpm) : 1.0% 
Dia. on vo< 50.0%) : 8.267Mm To on Dia.< 10.000lAm) : 55.6% 
Dia. on yo< 75.0%) : 48.674pm 7% on Dia.( 100.000pm) : 82.7% 
Dia. on yo( 95.0%) : 173.325Pm % o n  Dia.< 1000.000pm) : 100.0% ' 

Particle size I pm 

Sizecpm) 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 

51.47 
44.94 
39.23 

88. 58 

58.95 

Freq<%>Und<%) 

0.00 .100.00 
0.00 100.00 

-.- .. . . 

~ 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.14 100.00 

0.47 99.60 

1.27 98.29 

2.47 95.14 

0.26 99.86 

0.84 99.13 

1.89 97.03 
~ 

3.18 92.67 

3.16 86.07 
2.33 82.92 

3.42 89.49 

1.88 80.59 
1.40 78.71 

0.90 76.18 
1.13 77.30 

0.67 75.28 
0.69 74.60 
0.76 73.91 

22.80 1.38 70.58 0.584 0.00 0.00 
19.90 1.73 69.21 0.510 0.00 0.00 
17.3% 2.26 67.47 0.445 0.00 0.00 
15.17 2.69 65.22 0.389 0.00 0.00 
13.25 3.13 62.52 0.339 0.00 0.00 
11.56 3.56 59.39 0.296 0.00 0.00 
10.10 3.89 55.83 0.259 0.00 0.00 
8.816 4.11 51.95 0.226 0.00 0.00 
7.697 4.19 47.84 0.197 0.00 0.00 
6.720 4.29 43.64 0.172 0.00 0.00 
5.867 4.17 39.35 0.150 0.00 0.00 

~ .- -~ ~~ 

5.122 4.07 35.18 0.131 0.00 0.00 
4.472 4.04 31.11 0.115 0.00 0.00 
3.905 3.96 27.07 0.100 0.00 0.00 
3.409 3.80 23.12 0.087 0.00 0.00 
2.976 3.50 19.31 0.076 0.00 0.00 
2.599 3.10 15.82 
2.269 2.71 12.72 
1 .gal 2.42 10.01 
1.729 2.21 7.59 

1.318 1.47 3.54 
1.151 1.03 2.07 
1.005 0.62 1.03 

1.510 1.84 5.38 

F - 533 

0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE S I Z B  DISTRIBUTION DATA TABLE Custom - C 10/01/01 
File Name: AY101991.DAT Sample Name: AY 101 ID NO: 01/09/27-059 
Dist. F o n :  STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 62.535 % Lamp: 55.775 k 
Circulation: 6 Agitation: 1 U.Sonic 6 F F h i n )  
Macerial: Fractional Settling Source: 
Lot No: 1326 Test No: 

NO. SIZ NO. SIZE FRE . U.SIZE% 
( 1) 0.754 0.10 0.10 9.823 5.00 55.00 
( 2) 0.998 
( 3) 1.177 
( 4) 1.471 
( 5 )  1.980 
( 6 )  2.511 
( 7) 2.597 
( 8 )  3.054 
( 9) 3.645 
( 10) 4.316 
( 11) 5.093 
( 12) 5.996 
( 13) 7.036 
( 14) 8.286 

0.90 1.00 
1.30 2.30 
2.70 5.00 

5.00 15.00 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

5 . 0 0  10.00- ' 

11.892 
15.017 
21.575 
48.782 
85.063 
107 ..458 
111.197 
136.218 
173.404 
215.508 
257.213 
359.489 

5.00 
5.00 
5.00 
5.00 
5.00 
4.20 
0.80 
5.00 
5.00 
2.70 
1.30 
0.90 

60.00 
65.00 
70.00 
75.00 
80.00 
84.20 
85.00 
90.00 
95.00 
97.70 
99.00 
99.90 

Median : 8.267 (pm) Mean: 39.445 (pm) Mode: 6.279 (pm) 
Std. Dev.: 61.740 ( p n )  Span: 15.079 
coef. var: 156.52% Spec. Area: 11758 (cm2/cm3) 

F - 524 



HM-SS62. Ikv .  0 

for Windows<TM) Ver.l.20, Oct/O1/’01 15:35 HORIBA LA-910,  
Laser scattering particle sere distribution analyzer 

PARTiCLE SIZE MEASUREMENT DATA Material 
i D# . 010927-060 18:25 
Filename AY101992 Source 
Sample : AY 101 Lot Numbe I 1326 

Condition 

<LAMP): 88.770 R.R.Index: 1.16-0.OOi < 

: Fractional Settling 

Diat.Form: Std. Samolinrz times : 100 > T%b(He-Ne>: 89.9% 

Agitation : 1 Circuitn :6 U.sonio LJsL : ow 120) Od 
Format Dist.baSe : Volume Scaling : Auto Axis : LogX - LinearY /~/’”’ 
Data 

Median : 102.332pm SP.Area : 2489cm*/cma S.D. : 78.842um 
Mode : 142.924pm Mean : 306.492pm 
C.V. : 74.04% 

Span : (D 10.0-D 90.0) / D50 =- *.OOO 

Dia. on %( 5.0%> : 4.857vm To on DiaX 0.100prn) : 0.0% 
Dia. on yo( 25.070) : 33.742pm 70 on Dia.< 1.00O~m) : 0.0% 
Dia. on yo( 50.070) : 102.332pm 70 on Dia.< 10.000vm) : 12.270 
Dia. on yo( 75.0%) : 159.523pm yo on Dia.( 100.000pm) : 49.070 
Dia. on yo( 95.070> : 246.092pm ’% on Dia.< 1000.000IJm) : 100.0% , 

- 

0.02 0.1 1.0 10.0 100 1020 
Particle size I urn 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

_ _  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.16 
0.29 
0.89 
1.96 
3.59 
5.71 
6.99 
8.11 
8.56 
7.69 
6.45 
5.53 
4.52 
3.52 
2.99 
2.46 
1.97 
1.78 
1.66 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
99.84 
99.55 
98.66 
96.70 
93.10 
87.39 
80.40 
72.29 
63.73 
56.04 
49.59 
44.07 
39.54 
36.03 
33.04 
30.58 
28.61 
26.83 

26.11 1.22 
22.80 1.37 
19.90 1.38 
17.38 1.48 
15.17 1.50 
13.25 ’ 1.51 
11.56 1.52 
10.10 1.51 
8.816 1.47 
7.697 1.39 
6.720 1.33 
5.867 1.21 
5.122 1.09 
4.472 0.98 
3.905 0.85 
3.409 0.72 
2.976 0.57 
2.599 0.42 
2.269 0.31 
1.981 0.22 
1.729 0.16 
1.510 0.1 1 
1.318 0.00 
1.151 0.00 ~ ~~ 

1.005 0.00 
F - 535 

22.32 
21.10 
19.73 
18.35 
16.87 
15.37 
13.86 
12.33 
10.83 
9.36 
7.97 
6.63 
5.43 
4.34 
3.36 
2.51 
1.78 
1.21 
0.79 
0.48 
0.26 
0.1 1 
0.00 
0.00 
0.00 

0.669 0.00 
0.584 0.00 
0.510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 
0.172 0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 ~ 

0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862. Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE CUStOm - C 10/01/01 
File Name: AY101992.DAT Sample Name: AY 101 ID No: 01/09/27-060 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 89.913 % Lamp: 88.725 % 
Circulation: 6 Agitation: 1 u.sonic b G  bin) 
Material: Fractional Settling Source: 
Lot No: 1326 Teat No: Duplicate 

No. SIZE(m) FREQ.96 U.SlZE% No. SIZE(m) FREQ.% U.SIZE% 
( 1) 1.500 0.10 0.10 ( 15) 113.824 5 . 0 0  55.00 

2.433 
3.285 
4.867 
8.184 
12 .839 
13.803 
20.470 
33.772 
49.550 
64.579 
78.476 
90.760 

102.390 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5 .OO 
5.00 
5.00 

1.00 
2.30 
5.00 

10.00 
15.00 
35.80 

25.00 
30.00 
35.00 
40.00 
45.00 
50 .OO 

20 .oo 

124.904 
135.971 
147.271 
159.855 
113.524 
188.414 
191 :318 
213.279 
246.656 
281.919 
317.410 
416.121 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 ' 99 .OO 
0.90 99.90 

Median : 102.332 ( ~ m )  Mean: 106.492 (pm) Mode: 142.450 (pm) 
Std. Dev.: 78.842 (pm) Span: 0.846 
C o e f .  V a r :  74.04% Spec. A r e a :  2489 (cmZ/cm3) 
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for Windows<TM) Ver.l.2Oj Oct/O1/’01 15:35 HORIBA LA-910.  . 
Laser scattering particle size distrlbutlon analyzer 

PARTICLE : SIZE 010927-061 MEASUREMENT 18:33 
DATA Material : Fractional Settling 

source 
ID# 
Filename i AY101993 
Sample . AY 101 Lot Numbe 1326 

Condition 
T%b(He-Ne): 85.0% Dist.Form: Std. Samolina times : 100 

(LAMP): 83.8% R.R.lndex: 1.16,O.OOi < > 

OFF 
Agitation : 3 Ci rcu itn :6 U.sonic : sm< 120) 

Format 
Diskbase : Volume Scaling : Auto Axis : LogX - LinearY 

Data 
Median : 94.901pm SP.Arsa : 3222cm‘/cm’ S.D.  : 90.881pm 
Mode : 142.951vm Mean : 105.886b1m 
C.V. : 85.83% 

Span : (D 10.O~D 90.0) / 050 =- 2.321 

Dia. on %< 5.0%) : 3.837pm 5% on Dia.< 0.100pm) : 0.0% 
Dia. on vo< 25.0%) : 19.413pm ?& on Dia.< 1:OOOpm) f 0.0% 
Dia. on %( 50.0%) : 94.901pm 7- on Dia.< 10.000pm) : 16.5% 
Dia. on v0< 75.0%) : 162.475prn. Yo on Dia.< 100.000pm> : 51.8% 
Dla. on yo< 95.0%) : 270.314pm Vo on Dia.< 1000.000pm) : 100.0% . 

Particle size I Mm 

Size<pm) 

1019.5 
890.1 
777.1 

. . . 

678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 

FreqC%)UndC%> SizeWm) Freq<%)Und<%) SireWm) 

0.00 100.00 22.80 1.48 26.76 0.584 

. .. -_ .- .. . - ~ - 
0.00 100.00 26.11 1.27 28.03 0.669 

0.00 100.00 19.90 i .54 25.28 0.510 
0.00 100.00 17.38 1.70 23.74 0.445 
0.12 100.00 15.17 1.76 22.04 0.389 
0.22 99.88 13.25 1.81 20.28 0.339 
0.40 99.65 11.56 1.85 18.47 0.296 

Freq<%)Und<%> 

0.00 0.00 
0.00 0.00 

-. -. _ -  
~~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 0.73 99.25 10.10 1.86 16.62 0.259 - - -  - -  

1.51 98.52 8.816 1.83 14.76 0.226 0.00 0.00 
2.58 97.01 7.697 1.76 12.93 0.197 0.00 0.00 
3.95 94.43 6.720 1.70 11.17 0.172 0.00 0.00 
5.49 90.48 5.867 1.56 9.47 0.150 0.00 0.00 
6.30 84.99 5.122 1.44 7.90 0.131 

174.6 6.95 78.69 4.472 1.32 6.47 

133.1 6.58 64.49 3.409 1.03 3.97 
116.2 5.60 57.91 2.976 0.84 2.94 
101.5 4.70 52.31 2.599 0.64 2.10 
8a.5~3 3.89 47.62 2.269 0.49 1.46 
77.34 3.08 43.73 1.981 0.37 0.97 
67.52 2.62 40.65 1.729 0.28 0.61 
58.95 2.19 38.03 1.510 0.19 0.33 
51.47 1.77 35.84 1.318 0.13 0.13 
44.94 1.63 34.07 1.151 0.00 0.00 
39.23 1.57 32.43 1.005 0.00 0.00 

152.5 7.25 71.74 3.905 1.18 5.15 
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0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
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RORIBA LA-910 
PARTIC%E SIZE DISTRIBUTION DATA TABLE Custom - C 10/01/01 
File Name: AY101993.DAT Sample Name: AY 101 ID No: 01/09/27-061 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 84.953 % Lamp: 83.823 % 
Circulation: 6 Agitation: 3 U.sonic &PT (min) 
Material: Fractional Settling Source: 
Lot No: 1326 Test No: Duplicate 

( 1) 1.279 
( 2) 1.997 
( 3) 2.687 
( 4) 3.841 
( 5) 6.133 

( 7) 9.531 

( 9) 19.439 
( 10) 31.768 

( 12) 65.402 
( 13) 81.018 
( 14) 95.120 

( 6 )  8.979 

( 8) 12.987 

( 11) 48.373 

0.10 0.10 
0.90 1.00 
1.30 2.30 
2.70 5.00 
5.00 10.00-. .. 
5.00 15.00 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5. 0.0 40.00 
5.00 45.00 
5.00 50.00 

( 15) 108.541 
( 16) 121.576 
( 17) 134.468 
( 18) 147.813 
( 19) 162.849 
( 20) 179.888 
( 21) 196.819 
( 22) 200.'057 
( 23) 226.530 
( 24) 270.752 
( 25) 320.485 

( 27) 532.110 
( 26) 377.286 

NO. SIZE(rtm) FREO.% U.SIZE& NO. S I Z B f m )  BREQ.% U.SIZE% 
5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 '99.00 
0.90 99.90 

Median : 94.901 (gm) Mean: 105.886 (pm) Mode: 142.450 (pm) 
Std. Dev.: 90.881 (pm) Span: 1.136 
Coef. Var: 85.83% Spec. Area: 3222 (cm2/cm3) 
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for Windows(TM) Ver.l.2Oi O c t / O l / ' O l  15:35 HORIBA LA-910.  . 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA Material 
ID# 
Filename : AY101994 
Sample : AY 101 Lot Numbe 1 1326 

: Fractional Settling : 010927-062 18:39 
Source 

Condition 
T%(He.Ne, : 74.551n Dist.Form: Std. Samolina times : 100 

Agitation : 3 Circuitn : 6  U.sonic : ON< 120) 

(LAMP): 68.8% R.R.lndex: 1.16.0.00i t 1 

Format 
Dist.base : Volume Scaling : Auto Axis : Loex. LinearY 

Median : 14.770um SP.Area : 9110cma/cma S.D. : 74.370um 
Data 

Mode : 141.708j.1rn Mean : 66.071pm 
C.V. : 112.56% 

Span : <D 10.0-D 90.0) / D50 =- '1 f .520 

Dla. on %( 5.0%> : 1.591vm % on Dia.( 0.100pm) : O . O ~ o  
Dla. on yo( 25.0%) : 4.847um V0 on Dia.t I .000pm) : 1.0% 
Dia. on To< SO.O%> : 15.770pm V0 on Dia.( 10.000pm> : 42.8% 
Dia. on Yo< 75.0%) : 129.355um % on Dia.( 100.000j.Im> : 64.3% 
Dia. on %( 95.0%) : 199.253um yo on Dia.( 1000.000~m) : 100.070 

0.02 0.1 1.0 10.0 100 1020 
Particle size / pm 

Size(pm1 

1019.5 
890.1 
777.1 

592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

678.5 

88.58 

Freq(%>Und<%> 

0.00 100.00 
0.00 100.00 
0.00 100.00 

. . . . . 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.14 100.00 
0.25 99.86 
0144 99.62 
1.21 99.18 
2.84 97.97 
4.56 95.13 
6.27 90.57 
7.85 84.30 
6.87 76.45 
4.94 69.57 
2.97 64.65 
1.94 61.66 
1.14 59.73 

0.58 57.77 
0.39 57.18 
0.41 56.79 
0.46 56.39 

0.82 58.59 

SireWrn) Freq<%>Und<V0,) Size<vm> Frsq<%)Und<%> 

26.11 0.62 54.92 0.669 0.00 0.00 
22.80 0.95 54.30 0.584 0.00 0.00 
19.90 1.25 53.35 0.510 0.00 0.00 
17.38 1.68 52.09 0.445 0.00 0.00 
15.17 2.07 50.41 0.389 0.00 0.00 
13.25 2.46 48.34 0.339 0.00 0.00 
11.56 2.85 45.88 0.296 0.00 0.00 
10.10 3.15 43.03 0.259 0.00 0.00 
8.816 3.35 39.88 0.226 0.00 0.00 

-. . ___ ._I .. . .. .. 

7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

F 

3.42 

3.34 
3.21 
3.1 1 
2.98 
2.78 
2.50 

3.48 

2.18 
1 .a9 

1.58 
1.69 

1.36 
1.15 
0.87 
0.57 
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36.54 0.197 
33.12 0.172 
29.65 0.150 
26.31 0.131 
23.10 0.115 
19.98 0.100 
17.01 0.087 
14.23 0.076 
11.73 0.067 
9.55 0.058 
7.67 0.051 
5.98 0.044 
4.39 0.039 
3.03 0.034 
1.88 0.029 
1.01 0.026 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 .oo 
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, 
HORIBA IA-910 . .  
PARTICLE S12E DISTRIBmION DATA T h E  '&st& ' -  :C':. ' '  lO/Ol/Ol 
File N a m  AY101994.DAT Sample Nam: AY 101 ,: ID NO: 01/09/27-062 
Dist. Porn: STANDARD R.R. Index: 116-000 , , 

Dist: Mode: VOLVHB Laser: 74.464 t Lamp: 68.825 b 
Circulation: 6 Agitation: 3 U.Sonic ** (mid 
Material: Fractional Settling source : 
Lot No: 1326 Test No: Duplicate 

. .  

0.743 0.10 0.10 ( 15) 26.740 5.00 55.00 
1.002 
1.212 
1.594 
2.337 
3.097 
3.221 
3.907 
4.858 
5.954 
7.257 

11.113 
14.791 

8.1363 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 

5.00 
5.00 
5.00 
5.00 

5.00 , 

1.00 ', (. ,169 
2.30 i7) 
5.00 1%) ''. 

15.00 ( .  20) 
10.00 --... ( 19) 

30.00 ( 241 
35.00 ( 25) 
40.00 (.26) 
45.00 (,' 27') 
50,OO 

.. ... .. 

78.934 
102.557 
117.261 
129.548 
141.861 
152.213 
154.936 
172.610 
199.301 
226.351 
257.502 
357.506 

5.00 
5.00 
5.00 
5.00 
5.00 
4.20 
0.80 
5.00 
5.00 
2.70 
1.30 
0.90 

60.00 
65.00 
70.00 
75.00 
80.00 
84.20 
85.00 
90.00 
95.00 
97.70 

99.90 
99.00 

, .  

Median : 14.770 (pm) Mean: 66.071,(@m) , . , .  Mode: 142.450 ( p n )  
Std. Dev.: 74.370 (pm) Spaxi: 4.733 
Coef. Var: 112.56% spec. Area-: ... !9iio (cm2/cno) 

I 

t . . ',. 
~ . ,  
. ,  . . .. ! ,  . .  . 
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for Windows<TM> Ver.l.201 Oct/01/'01 15:35 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
I D e  : 010927.063 18:42 Material : Fractional Settling 
Filename : AY101995 Source 
Sample : AY 101 Lot Numbe I 1326 

Condition 
T%<He-Ne) : 74.4% Dist.Form: Std. Samolina times : 100 

(LAMP): 69.1% R.R.lndex: 1.16-0.OOi < > 
Agitation : 1 Circultn :6 

Format 
Diskbase : Volume Scaling : Auto 

U.sonic 

Axis : L0gX - LinearY 
OR 

Data 
Median : 9.549pm SP.Area : 30220cm'/cm3 S.D. : 66.718pm 

C.V. : 134.52% 

Span : (D 10.0.0 90.0) I D50 =- 1h.429 

Dia. on yo( 5.0%) : 1.637pm 70 on Dia.( 0.100pm) : 0.0% 
Dia. on To( 25.0%) : 4.126pm 70 on Dia.< 1.000pm) : 0.6% 
Dia. on %( 50.0%) : 9.549pm 70 on Dia.( 10.000pm) : 51.370 
Dia. on Yo( 75.0%) : 100.628pm Vo on Dia.( 100.000pm) : 74.9% 
Dia. on yo< 95.0%) : 180.873pm Yo on Dia.< 1000.000pm) : 100.0% 

Moue : 124.888pm Mean : 49.597pm 

Size<pm> 

1019.5 

777.1 
678.5 

890.1 

592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 

51.47 
44.94 
39.23 

88.58 

58.95 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0 00 100.00 
0.00 100.00 
0.14 100.00 
0.25 99.86 
0.45 99.61 

1.47 98.34 
2.53 96.87 
3.62 94.34 
5.16 90.72 
5.56 85.56 

2.94 75.18 
2.10 72.24 
1.36 70.14 

0.68 67.83 
0.44 67.15 
0.45 66.70 
0.50 66.26 

0.82 99.15 

4.82 80.00 

0.96 68.78 

Size<pm> 

Particle size / urn 

Size<prn> 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 

7.697 
6.720 

8.816 

5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 

1.151 
1.005 

1.318 

F -  

0.63 64.70 
1.00 64.07 
1.34 63.06 
1.85 61.73 
2.30 5 9 . ~ 8  
2.79 57.58 

3.68 51.51 
3.28 54.79 

3.98 47.83 
4.12 43.85 
4.25 39.73 
4.13 35.48 
4.01 31.35 
3.93 27.33 
3.78 23.41 
3.57 19.62 
3.20 16.06 
2.76 12.85 
2.35 10.10 
2.03 7.75 
1.79 5.72 
1.43 3.93 
1.10 2.50 
0.75 1.40 
0.44 0.65 

541 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
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BORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C lO/Ol/Ol 
File Name: AY101995.DAT Sample Name: AY 101 ID No: 01/09/27-063 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 74.411 0 Lamp: 69.054 t 
Circulation: 6 Agitation: 1 U.Sonic 5pF (minl 
Material: Fractional Settling Source: 
L o t  No: 1326 Test No: Duplicate 

No. SIZE FRE No. IZE m FRE . IZB% 
I 1) 0 .819  0.10 0.10 ( 15) 1 1 . 6 9 1  5 . 0 0  55.00 
( 2) 1.074 

( 4 )  1 . 6 4 1  
( 5) 2 .257  
( 6 )  2 .852  
( 7 )  2 .946  

( 9)  4 .135  
( 10) 4.904 
( 11) 5 .780  
( 1 2 )  6 .783  
( 1 3 )  8 .019  
( 1 4 )  9 . 5 7 1  

( 3 )  1 . 2 8 8  

( 8 )  3 .458  

0.90 
1 . 3 0  
2.70 
5 . 0 0  
5.00 
0 .80  
4.20 
5 . 0 0  
5 . 0 0  
5 . 0 0  
5 .00  
5 .00  
5.00 

1 . 0 0  
2 .30  
5.00 

15.00 
15.80 
20 .00  
25 .00  
30 .00  
35.00 
40.00 
45.00 
50.00  

10.00- 

15.312 
28.329 
76.303 

100.679 
116.220 
1 2 8  .-972 
131 .402  
149.753 
1 8 1 . 2 0 1  
216.457 
256.120 
358.542 

5 . 0 0  60 .00  
5.00 65 .00  
5.00 70 .00  
5 . 0 0  75.00  
5 .00  80 .00  
4.20 84.20 
0.80 85.00 

5 .00  95.00 
2 .70  , 97.70  
1 . 3 0  99.00 
0 .90  99 .90  

5 . 0 0  9 0 . 0 0 ,  

Median : 9.549 (prn) Mean: 49.597 (prd Mode: 124.370 (Krn)  
s td.  Dev.: 66.718 (pm) Span: 8 .403  
Coef. Var: 134.52% spec. k e a :  10220 (crn2/crn3) 
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APPENDIX F-17 

(2-104 FRACTIONAL SETTLING SAMPLE: PSD MEASUREMENT RESULTS 

Consisting of 18 pages including this cover page 
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TABLE F-17. Sample identification and PSD run conditions. Sample from fractional settling 
tests on C-104 composite. 

Conditions Key: P = Pump Speed Setting; P6 = 14.4 mL/s 
S = Stirrer Speed Setting (1-7); S1= Stirrer Speed 1; S3 = Stirrer Speed 3 
US = Ultrasonic ON Time (min); DT = Delay Time (min) between end of 

ultrasonic treatment and PSD measurement. 
Time = Clock time at beginning of measurement 

............. ...... 
Cumulative Time ( 

...... 

........... 

. 

. .  .., 
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for Windows(TM> Ver.l.201 Oct/01/'01 15:36 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010927.048 17:09 Material : Fractional Settling 
Filename : C104980 Source 
Sample : C104 Lot Numbe : 1332 

Condition 
T%'o(He-Ne> : 84.5% Dist.Form: Std. SsmDlina times : 100 

Agitation : 1 Circultn :6 U.sonic : OFF< 120) 
(LAMP): 82.070 R.R.lndex: 1.16-0 .OOi  < > 

Format 

Data 

Dlst.base : Volume Scaling : Auto Axis : LogX. LinearY 

Median : 73.1051.1m SP.Area : 2386crnz/cm' S.D. : 69.701pm 
Mode : 72.5861.1m Mean : 88.650pm 
C.V. : 78.62% 

Span : (D 10.0-D 90.0) / D50 - 2.349 

DiQ. on %< 5.0y0> : 4.931prn 70 on Dia.( 0.100pm> : 0.0% 
Dia. on yo( 25.0%) : 42.420pm yo on Dia.< i.oo0vrn) : 0.0% 
Dia. on %( 50.0%) : 73.10Spm 75 on Dia.( 10.000Mm> : 9.5% 
Dia. on %( 75.0%) : 117.514pm '% on Dia.( 100.000pm> : 67.4v0 
Dia. on %< 95.0%> : 227.899pm Yo on Dia.C 1000.000pm> : 100.0% 

0.02 0.1 1.0 10.0 100 1020 
Particle size I urn 

Si ze<p m > 
. . - 

1019.5 
890.1 
777.1 
678.5 
592.4 -~ ~ 

517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 

51.47 
44.94 
39.23 

58.95 

Freq(%>Und<%> Size<wn> 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

26.11 1.09 15.80 
22.80 1.03 14.71 
19.90 0.87 13.68 
17.38 0.87 12.81 ~ ~ ~~ ~~ 

0.00 100.00 15.17 0.81 11.94 
0.12 100.00 13.25 0.79 11.13 
0.21 99.88 11.56 0.80 10.34 
0.38 99.67 10.10 0.82 9.54 

8.816 0.84 8.72 0.69 99.28 
1.25 98.59 7.697 0.86 7.88 ._ 
2.24 97.35 6.720 0.90 7.02 
2.78 95.11 5.867 0.88 6.12 
3.48 92.33 5.122 0.86 5.24 
4.16 88.85 4.472 0.82 4.3s 
4.68 84.69 
5.46 80.01 
6.36 74.55 
7.28 68.19 
7.64 60.90 

7.12 45.39 
6.25 38.27 
5.33 32.02 
3.99 26.69 
3.03 22.71 

7.87 53.27 

3.905 0.76 3.56 

2.976 0.56 2.12 
2.599 0.44 1.56 
2.269 0.34 1.12 
1.981 0.26 0.79 
1.729 0.22 0.52 
1.510 0.17 0.30 
1.318 0.13 0.13 
1.151 0.00 0.00 

3.409 0.68 2.80 

1.005 0.00 0.00 
F - 545 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 ~ ~~~ 

0.172 
0.150 
0.131 
0.115 
0.100 

0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.087 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 ~~~~ ..._ 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 



"F-8862. Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/01/01 
File Name: C10498O.DAT Sample Name: C104 ID No: 01/09/27-048 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 84.524 % Lamp: 82.016 C 
Circulation: 6 Agitation: 1 U.Sonic OFF Lmin) 
Material: Fractional Settling Source: 
Lot NO: 1332 Teat No: 

NO. SIZE(rCm) FREO.% U.SIZE% NO. SIZE(rrm) FREQ.% U.SIZE% 
( 1) 1.276 0 . 1 0  0 . 1 0  ( 15) 79.892 5 .00  55 .00  
( 2 )  2.163 
( 3 )  3.092 
( 4 )  4.940 
( 5) 10 .942  
( 6) 23.683 
( 7)  26 .117  
( 8)  34 .786  
( 9)  42 .515  
( 10) 48.992 
( 11) 55.039 
( 1 2 )  61 .037  
( 13) 67 .051  
( 1 4 )  73.267 

0 . 9 0  1 .00  
1 .30  2 .30  
2 .70  5 .00  
5 .00  1 0 . 0 0  
5 .00  1 5 . 0 0  
0.80 15 .80  
4 . 2 0  20.00  
5 . 0 0  25 .00  
5.00 30 .00  
5 .00  35 .00  
5 .  0,o 40.00  
5 .00  45 .00  
5 . 0 0  50 .00  

Median : 73.105 (pm) Mean: 

87.251 
95.825 

105.663 
117.599 
133.062 
150.427 
154.106 
182.996 
227.973 
273 .201  
326 .298  
461.859 

5 . 0 0  60.00 
5 . 0 0  65 .00  
5.00 ' 70.00  
5 .00  75 .00  
5 .00  80 .00  
4 .20  84.20 
0 .80  85 .00  
5 .00  90.00 
5 . 0 0  95 .00  
2 .70  ,97 .70  
1 .30  99 .00  
0.90 99 .90  

88 .650  (Gm) Mode: 72.265 (pm) 
Std. Dev.: 69.701 (pm) Span: 1 .510  
Coef. Var: 78.62% Spec. Area: 2386 (m2/cm3)  

F - 546 



HNF-8862, Kev. 0 

for Windows(TM) Ver.l.20j Oct/Ol/'01 15:38 HORIBA LA-910 
Laser scatterine Darticle size distribution analyzer _ .  

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010927-049 17:15 Material : Fractional Settling 
Filename : C104981 Source 
Sample : C104 Lot Numbe I 1332 

Condition 
T%<He-Ne>: 81.001n Dist.Form: Std. Samolina times : 100 

CLAMP): 77.9% R.R.Index: 1.16-0.001 < > 
Agitation : 3 Ci rcu Itn : 6  U.sonic : OFF( 120) 

Format 
Dist.base : Volume Scaling : Auto Axis : LogX - LinearY 

Data 
Median : 69.624pm SP.Area : 3247cmz/cma S.D. 
Mode : 7 2 . 7 5 4 ~ ~ 1 ~  Mean : 82.812pm 
C.V. : 81.6970 

Span : <D 10.0-D 90.0) / D50 = '.2>392 

Dia. on %< 5.0%) 
Dia. on YO( 25.0%) 
Dia. on %( 50.0%) 
Di,a. on %< 75.0%) 
Dia. on %< 95.0%) 

: 6 7 . 6 4 7 ~ 1 ~  

3.581pm yo on Dia.( 0.100pm) 0.0% 
34.169pm % on Dia.( 1.000pm) 0.1% 
6.9.624pm %on Die.< 10.000pm) 13.0% 

114.187pm yo on Dia.( 100.000pm) 68.7% 
216.972pm % on Dia.< 1000.000pm) 100.O~o 

....... . . .. 

1020 

Size<Pm> FreqC%o'o>Und<%> 

1019.5 0.00 100.00 
890. 1 0.00 100.00 
777.1 0.00 100.00 
678.5 0.00 1 0 0  00 

. 

. . . - .. - - . - - ~ ~~ 

592.4 0.00 100.00 
517.2 0.00 100.00 
451.6 0.18 100.00 
394.2 0.32 
344.2 0.58 ~ ~~ 

300.5 1.04 
262.4 1.88 
229.1 2.50 
200.0 3.27 
174.6 4.06 
152.5 4.76 
133.1 5.57 
116.2 6.36 
101.5 6.90 
88.58 7.07 
77.34 7.09 
67.52 6.37 
58.95 5.57 
51.47 4.73 
44.94 3.71 
39.23 2.97 

99.82 
99.50 
98.92 
97.88 
96.00 
93.50 
90.22 
86.16 
81.39 
75.82 
69.46 
62.56 
55.49 
48.40 
42.03 
36.46 
31.72 
28.01 

Particls size / pm 

SizeCPm) Freq<%)Und(%) 

26.11 1.28 20.95 
22.80 1.26 19.67 
19.90 1.10 18.41 
17.38 1.11 17.32 
15.17 1.05 16.20 
13.25 1.03 15.15 
11.56 1.03 14.12 
10.10 1.04 13.09 ~- ._ 
8.816 1.06 12.05 
7.697 1.07 10.99 
6.720 1.10 9.91 
5.867 1.08 8.81 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

F -  

1.06 7.73 
1.04 6.67 
0.99 5.63 
0.91 4.64 
0.79 3.73 
0.65 2.94 
0.53 2.29 
0.44 1.76 
0.39 1.32 
0.32 0.93 
0.26 0.61 
0.20 0.35 
0.14 0.14 

547 

0.669 0.00 ~ ~~ 

0.584 0.00 
0.510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 
0.172 0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



"F-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE CU8tom - C 10/01/01 
File Name: C104981.DAT Sample Name: C104 ID No: 01/09/27-049 
Dist. Form: STANDARD R.R. Index: 116-000 

Circulation: 6 Agitation: 3 U.Sonic OFF (mid 
Material: Fractional Settling Source : 
Lot No: 1332 Test No: 

Dist. Mode: VOLUME Laser: 80.954 % Lamp: 77.945 t 

No. SIZE(f iQ)  FREQ.% U.SIZE% NO. SIZE(Um) FREQ.$ U.SIZE% 
( 1) 0.965 
( 2) 1.549 
( 3) 2.274 
( 4) 3.589 
( 5) 6.798 

, (  6) 13.000 
( 7) 14.434 
( 8) 23.652 
( 9) 34.175 
( 10) 42.290 
( 11) 49.461 
( 12) 56.228 
( 13) 62.949 
( 14) 69.739 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.40 
5.00 
5.00 

0.10 ( 15) 
1.00 ( 16) 
2.30 ( 17) 
5.00 ( 18) 
10.00-. \ ( 19) 
15.00 ( 20) 
15.80 ( 21) 
20.00 ( 22) 
25.00 ( 23) 
30.00 ( 24) 
35.00 ( 25) 
40.00 ( 26) 
45.00 ( 27) 
50.00 

76.664 
84.510 
93.134 

102.715 
114.302 
128.876 
144.498 
147.747 
173.397 
217.447 
259.225 
306.538 
419.498 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 ' 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 .97.70 
1.30 99.00 
0.90 99.90 

Median : 69.624 (pm) Mean: 82.812 (pm) Mode: 72.265 (pm) 
Std. Dev.: 67.647 (pm) Span: 1.476 
C o e f .  Var: 81.69% Spec. Area: 3247 (cm2/cm3) 

F - 548 
.. . . .  . . ..__I 



HNF-8862, Rev. 0 

for Windows<TM) Ver.l.20j 0ct/01/’01 15:38 HORIBA LA-910,  . 
Laser scattering particle size distribution analyrer 

Material : Fractional Settling 
Source 

PARTICLE SIZE MEASUREMENT DATA 
ID# 
Filename : ~ 1 0 4 9 8 2  
Sample : C104 Lot Numbe I 1332 

: 010927-050 17:20 

Condition 
T%<He-Ne>: 71.2% Dist.Form: Std. SamDlinrr times : 100 

(LAMP): 61.1% R.R.lndex: 1 . 1 6 - 0 . O O i  ( > 
Agitation : 3 Circultn : 6  U.sonic : ON< 120) 

Format 

Data 

Dist.base : Volume Scaling : Auto AXIS : L0gX - LinearY 

Median : 43.756pm SP.Area : 8668cm‘/cme S.D. : 49.471pm 
Mode : 71.972pm Mean : 53.649pm 
C.V. : 92.21% 

Span : (D 10.0-D 90.0) / D50 =-.a663 

Dia. on yo< 5.0v0) : 1.118pm , ’  Yo on D1a.C 0.100pm) : O.OSo 
Dia. on %< 25.0%) : 12.845pm ye on Dia.< i . o O 0 p m )  : 3.8% 
Dia. on yo( 50.0y0) : 43.756pm Yo on Dia.C 10.000pm> : 22.5% 
Dia. on %( 75.0oj,) : 78.586pm yo on Dia.( 100.000pm) : 84.67- 
Dia. on %( 95.0%) : 148.565pm % on Dia.< 1000.000pm) : 100.0% ’ 

0.02 0.1 1.0 10.0 100 1020 
Particle size I pm 

Size(pm) 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 

. ... _. . - 

152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

Freq<%>U nd<%> 

0.00 100.00 
. . .- - 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.13 100.00 

0.42 99.64 
0.23 99.87 

0.72 99.22 
1.21 98.50 
1.81 97.29 
2.53 95.48 
3.43 92.95 
4.40 89.52 
5.08 85.12 
5.71 80.04 
6.16 74.33 
6.08 68.17 
5.81 62.09 
5.35 56.27 
4.71 50.93 
4.18 46.21 

26.1 1 2.42 
22.80 2.27 
19.90 1.96 

15.17 1.62 
17.38 1 .a3 

13.25 1.46 
11.56 1.33 
10.10 1.22 
8.816 1.13 
7.697 1.05 
6.720 1.02 
5.867 0.97 
5.122 0.95 
4.472 0.97 
3.905 0.99 
3.409 1.00 
2.976 0.99 
2.599 0.98 
2.269 0.97 
1.981 1.03 
1.729 1.19 
1.510 1.30 
1.318 1.45 
1.151 1.52 
1.005 1.41 

F - 549 

35.43 
33.01 
30.75 

26.95 
25.33 

22.54 
21.32 
20.19 
19.14 
18.12 
17.15 
16.19 
15.22 
14.23 
13.23 
12.24 
11.26 
10.29 
9.26 
8.07 
6.77 
5.32 
3.80 

28.79 

23.87 

Size<wm) Freq<%>Und(%> - . -- 
0.669 0.38 

0.510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 
0.172 0.00 
0.150 0.00 
0.131 0.00 

0.584 0.18 

0.115 0.00 

0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.56 
0.18 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev. 0 

HORZBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/01/01 
File Name: C104982.DAT sample Name: C104 ID NO: 01/09/27-050 
Diet. Form: STANDPRD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 71,226 It Lamp: 61.117 % 
Circulation: 6 Agitation: 3 U.Sonic ** (min) 
Macerial: Fractional Settling Source: 
Lot No: 1332 Test No : 

NO. SIZE(lun) FREO.% U.SIZE% NO. SIZE(uml FREO.% U.SIZE% 
0.551 
0.729 
0.868 
1.120 
1.910 
3.794 
4.242 
7.517 
12 .a66 
18.942 
25.521 
31.833 
37.789 
43.818 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00- . 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

49.918 
56.270 
63.059 
70.443 
78.664 
88.502 
99..131 

101.160 
118.578 
148.770 

220.353 
310.552 

183.234 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00. 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00' 
2.70 . 97.70 
1.30 99.00 
0.90 99.90 

: 43.756 (pm) Mean: 53.649 (pm) Mode: 72.265 (pm) 
Std. DeV.: 49.471 (pm) Span: 1.599 
Coef. Var: 92.21% Spec. Area: 8668 (cm2/cm3) 

F - 550 



HNP-XXbZ, Kev. 0 

for Windows<TM) Ver.1.20j Oct/O1/'01 15:38 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010927-051 17:24 Material : Fractional Settling 
Filename : C104983 Source 
Sample : '2104 Lot Numbe 1 1332 

Condition 
Tvo<He-Ne>: 71.04, Dist.Forrn: Std. SamDlinu times : 100 

(LAMP): 61.1% R.R.Index: 1 . 1 6 - 0 . O O i  < ) 

O F F  
Agitation : 1 Circultn : 6  U.sonic :Orcl<120> 1350 

Axis : LogX - LinearY ,,/dol Format 

Data 
Dist.base : Volume Scaling : Auto 

Median : 35.282pm SP.Area : 9722cmz/crn' S.D. : 33.931pm 
Mode : 63.215pm Mean : 40.152pm 
C.V. : 84.51% 

Span : <D 10.0-D 90.0) / D50 = -  2>437 

Dia. on Yo< 5.0%) 
Dia. on %< 25.0%> 
Dia. on %? 50.0%> 
Dia. on %< 75.0%) 
Dia. on %< 95.0%) 

1.131pm yo on Dia.< 0.100vm) : 0.0% 
8.066pm v0 on Dia.< 1.000pm) : 3.5% 

35.282pm % o n  Dia.< 10.000pm) : 27.2% 
63.429pm '% on Dia.< 100.000pm> : 94.10/, 

103 .721~~1  To on Dia.( 1000.000pm) : 100.0% 

Particle size I vrn 

Size<pm) 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
45 1.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
5 1.47 
44.94 
39.23 

Freq<%>Und(%o) 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

.... - _. 

~ ~ ~~~ ~~ 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.17 100.00 
0.63 99.83 
1.59 99.21 
3.12 97.61 
4.07 94.49 
5.52 90.42 
6.76 84.90 
6.80 78.14 
6.57 71.33 
5.95 64.76 
5.21 58.81 
4.61 53.60 

26.11 2.61 
22.80 2.50 
19.90 2.19 
17.38 2.08 ~~ ~~~ 

15.17 1.86 
13.25 1.69 
11.56 1.56 
10.10 1.44 
8.816 1.35 
7.697 1.27 
6.720 1.25 
5.867 1.20 
5.122 1.20 
4.472 1.25 
3.905 1.30 
3.409 1.34 
2.976 1.36 
2.599 1.36 
2.269 1.36 
1 .981 1.43 
1.729 1.59 
1.510 1.66 
1.318 1.75 
1.151 I .69 
1.005 1.45 

F - 551 

Size<pm> Freq<%o'o)Und<%) 

41.82 
39.21 
36.7 1 
34.52 
32.44 
30.57 
28.88 
27.32 
25.88 
24.53 
23.26 
22.02 
20.81 
19.61 
18.37 
17.06 
15.72 
14.36 
13.00 
11.65 
10.22 
8.63 
6.96 
5.22 
3.53 

0.669 0.30 
0.584 0.13 
0.510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 
0.172 0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.43 
0.13 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

. ..... . 



HNF-8862, Rev. 0 

HORIBA LA-910 

File Name: C104983.DAT Sample Name: C104 ID No: 01/09/27-051 
Dist. Form: STANDARD R.R. Index: 116-000 
Diet. Mode: VOLUME Laser: 70.964 % Lamp: 61.091 % 
Circulation: 6 Agitation: 1 U.Sonic &%F l m i n )  
Material: Fractional Settling Source: 
Lot No: 1332 

PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - c iO/Oi/Ol 

LL)\Jc * 

, a l z j0 l  
Test No: 

No. SIZE(um) FREQ.% U.SIZE% NO. SIZE(lUU) FREQ.% U.SIZE% 
( 1) 0.567 
( 2) 0.760 
( 3) 0.897 
( 4) 1.132 
( 5) 1.699 
( 6) 2.776 
( 7). 3.002 
( 8 )  4.682 
( 9) 8.083 
( 10) 12.676 
( 11) 17.932 
( 12) 23.796 
( 13) 29.907 
( 14) 35.339 

0.10 0.10 
0.90 1.00 
1.30 2.30 
2.70 5.00 
5.00 10.00 - .  

5.00 15.00 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 ' 40.00 
5.00 45.00 
5.00 50.00 

( 15) 40.762 
( 16) 46.240 
( 17) 51.742 
( 18) 57.436 

\ ( 19) 63.573 
( 20) 70.228 
( 21) 76.323 
( 22) 77.542 
23) 87.724 
24) 103.855 
25) 117.118 
26) 130.899 
27) 161.203 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 ' 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00, 
5.00 95.00 
2.70 .97.70 
1.30 99.00 
0.90 99.90 

Median : 35.282 (pm) Mean: 40.152 (pm) Mode: 63.093 (pm) 
Std.  Dev.: 33.931 (pm) Span: 1.142 
Coef. Var: 84.51% Spec. Area: 9722 (cm2/cm3) 

F - 552 
. .. . . . . 



HNF-8862, Rev. 0 

f O T  WindowsCTM) Ver.l.201 Oct/01/'01 15:38 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
i D# : 010927-052 17:33 Materlal : Fractional Settling 
Filename : C104984 Source 
Sample : C104 Lot Numbe I 1332 
Condition 

T70(Ho.Na> : 88.34- Dist.Form: Std. Samdina times : 100 
CLAMP): 86.851, R.R.lndex: 1.16-0.OOi < .. 

Agitation : 1 Circultn :6 
Format 

Dist.base : Volume Scaling : Auto 

U.sonic 

Axis : LogX. LinearY 
O f f  

Data 
Median : 65.581pm SP.Area : 2733cm'/cm' S.D. : 49.873prn 
Mode : 72.644pm Mean : 71.663pm 
C.V. : 69.59% 

Span : <D 10.0-D 90.0) / 050 =-.l>965 . 
Dia. on Yo< 5.0%) : 4.383pm Yo on 0ia.C 0.100pm) : 0.0% 
Dia. on v0< 25.0%) : 36.270pm V0 on Dia.( 1.000pm) : 0.0% 
Dia. on vo( 50.0%) : 65.581pm 70 on Dia.< 10.000pm) : 11.3% 
Dia. on %C 75.0%) : 98.647pm 70 on Dia.< 100.000pm) : 75.8% , 
Dia. on %C 95.0%) : 164.421pm V0 on Dia.< 1000.000pm) : 100.0% 

Particle size I pm 

Size<prn) SizeCpm) SizeCprn) 

1019.5 

777.1 
678.5 
592.4 

890.1 

517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
5 1.47 
44.94 
39.23 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.14 100.00 
0.25 99.86 
0.44 99.62 
0.99 99.18 
1.85 98.19 
3.02 96.34 
4.29 93.32 
5.57 89.02 
6.80 83.45 
7.99 76.66 
8.46 68.66 
8.53 60.21 
7.80 51.68 
6.80 43.88 
5.71 37.07 
4.39 31.36 
3.42 26.98 

26.11 

19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.799 
1.510 
1.318 
1.151 
1.005 

22.80 
1.30 19.08 
1.26 17.78 
1.07 16.52 
1.08 15-45 ~. _ _  - 
1.02 14.36 
0.98 13.35 
0.99 12.36 
1.01 11.37 
1.03 10.36 ~ ~~ 

1.05 9.33 
1.07 8.29 
1.05 7.21 
1.02 6.16 
0.98 5.15 
0.91 4.17 
0.81 3.26 
0.67 2.45 
0.52 1.78 
0.40 1.26 

0.24 0.56 
0.18 0.31 
0.13 0.13 
0.00 0.00 
0.00 0.00 

0.31 0.86 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

Freq<%>Und<%> 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 ~ . ~ .  ~ ~~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
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HNF-S862, Rev. 0 

HORIBA. LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/01/01 
File Name: C104984.DAT Sample Name: C104 ID No: 01/09/27-052 
Dist. F o m :  STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 88.334 t Lamp: 86.783 t 
Circulation: 6 Agitation: 1 U.Sonic ow (min) 

Lot No: 1332 Test No: Dup 

d.SC 
Material: Fractional Settling Source: to /2 /01  

No. SIZE(um) FREQ.% U.SIZE% NO. SIZE(um) FREO.% U.SIZE% 
1.275 
2.079 
2.892 
4.388 
8.420 
16.464 
18.202 
28.003 
36.352 
43.164 
49.097 
54.688 
60.185 
65,681 

4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5 . 0.0 40.00 
5.00 45.00 
5.00 50.00 

0.10 0.10 ( 15) 
0.90 1.00 ( 16) 
1.30 2.30 ( 17) 
2.70 5.00 ( 18) 
5.00 10.00-. . ( 19) 

0.80 15.80 ( 21) 
22) 
23) 
24 ) 
25) 
26) 
27) 

5.00 15.00- ' ,( 20) 

71.348 
77.101 
83.713 
90.737 
98.792 
108.716 
118.474 
120.901 
137.505 
164.793 
193.311 
223.909 
312.194 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 ' 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 .97.70 
1.30 99.00 
0.90 99.90 

Median : 65.581 (pm) Mean: 71.663 (Fm) Mode: 72.265 (pm) 
Std. Dev.: 49.873 (pm) Span: 1.003 
Coef. Var: 69.59% Spec. Area: 2733 (cm2/cm3) 
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HNF-8862, Rev. 0 

for Windows<TM) Ver.l.2Oi Oct/01/'01 15:38 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010927-053 17:37 Material i Fractional Settling 
Filename : C104985 Source 
Sample : C104 Lot Numbe 1332 

Condition 
TyXHe-Ne> : 86.9% Diet.Formi Std. Sarnwlina times : 100 

(LAMP): 85.1% R.R.Index. 1.16-0.OOi < > 
Agitation : 3 Circultn : 6  U.sonic :eW(120> 

Format OW 
Dist.base : Volume Scaling : Auto Axis : LogX - LinearY 

Data 
Median : 61.606pm SP.Area : 3371crn'/cm' S.D. : 44.466wn 
Mode : 72.698pm Mean : 64.788prn 
C.V. : 68.63% 

Span : <D 10.0-D 90.0) / D50 ='.1\.917 

Dia. on Yo( 5.0%) : 3.596pm Yo on Dia.< 0.100vm) : 0.0% 
Dia. on %< 25.0Y0) : 30.277pm % on Dia.< 1.000pm) : 0.1% 
Dia. on Yo( 50.0%> : 61.606pm Yo on Dia.( 10.000prn) : 13.9% 
Dia. on %C 75.0%> : 92.526t~m % on Dia.< 100.000pm) : 79.6% . 
Dia. on %< 95.0%) : 145.449pm To on Dia.( 1000.000tJm> : 100.07e 

0.02 0.1 1.0 10.0 IO0 1020 
Particle size I urn 

Size(tJm) 

1019.5 

777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 

ago. 1 

101.5 

77.34 
67.52 
58.95 
51.47 

88.58 

44.94 
39.23 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 ~~. . 
0.13 100.00 
0.45 99.87 
1.05 99.44 
2.12 98.39 
3.66 96.27 
5.30 92.61 
6.89 87.30 

5.54 40.75 
4.32 35.21 
3.43 30.89 

Size<vm) Freq(%>Und<70b) Size(pm> Freq(Q/o>Und(%) 

0.00 0.00 26.11 1.41 22.84 0.669 
0.00 0.00 22.80 1.41 21.43 0.584 

19.90 1.23 20.02 0.510 0.00 0.00 
17.38 1.26 18.79 0.445 0.00 0.00 
15.17 1.19 17.53 0.389 0.00 0.00 
13.25 1.16 16.34 0.339 0.00 0.00 
11.56 1.17 15.18 0.296 0.00 0.00 
10.10 1.18 14.01 0.259 . 0.00 0.00 
8.816 1.20 12.83 0.226 0.00 0.00 
7.697 1.21 11.63 0.197 0.00 0.00 
6.720 1.24 10.41 0.172 0.00 0.00 
5.867 1.21 9.18 0.150 0.00 0.00 
5.122 1.17 7.97 0.131 0.00 0.00 
4.472 1.14 6.80 0.115 0.00 0.00 
3.905 1.08 5.65 0.100 0.00 0.00 
3.409 0.98 4.57 0.087 0.00 0.00 
2.976 0.84 3.59 0.076 0.00 0.00 
2.599 0.67 2.75 0.067 0.00 0.00 
2.269 0.54 2.08 0.058 0.00 0.00 
1.981 0.43 1.55 0.051 0.00 0.00 
1.729 0.36 1.11 0.044 0.00 0.00 
1.510 0.28 0.75 0.039 0.00 0.00 
1.318 0.22 0.48 0.034 ' 0.00 0.00 . - _ _  ~~ ~ ~~ 

1.151 0.16 0.26 0.029 0.00 0.00 
1.005 0.10 0.10 0.026 0.00 0.00 
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HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C lO/Ol/Ol 
Pile Name: C104985,DAT Sample Name: C104 ID No: 01/09/27-053 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 86.884 ‘t Lamp: 85.098 0 
Circulation: 6 Agitation: 3 U.Sonic OFF (min) 

Lot No: 1332 Test No: Dup 

fJsc . 
Material: Fractional Settling Source : /O/;?/OI  

No. SZZE(um) FREO,% U.SIZE% No. SIZE(um) FREO.% U.SIZE% 
( 1) 1.002 
( 2) 1.660 
( 3) 2.376 
( 4) 3.604 
( 5) 6.434 
( 6) 11.338 
( 7) 12.461 
( 8) 19.856 
( 9) 30.301 

( 11) 44.664 
( 12) 50.585 
( 13) 56.199 
( 14) 61.733 

( 10) 37.943 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00- 
10.00- . 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

67.235 
72.910 
78.792 
85.368 
92.715 
100.797 
109:569 
111.281 
124.797 
145.749 
167.400 
189.334 
237.468 

5.00 
5.00 
5.00 
5.00 
5.00 
5.00 
4.20 
0.80 
5.00 
5.00 
2.70 
1.30 
0.90 

55.00 
60.00 
65.00 
70.00 
75.00 
80.00 
84.20 
85.00 
90.00 
95.00 
97.70 
99 .oo 
99.90 

Median : 61.606 (pm) Mean: 64.788 (pm) Mode: 72.265 (hm) 
S t d .  Dev.: 44.466 (pm) Span: 0.859 
Coef. Var: 68.63% Spec. Area: 3371 (cm2/cm3) 
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HNF-8862. Rev. 0 

for Windows<TM) Ver. l .2Oj  O c t / O 1 / ' 0 1  15:39 HORI.BA LA-910 
Laser scattering particle size distribution analyzer 

PARTiCLE SIZE MEASUREMENT DATA 
ID# : 010927-054 17:43 Material i Fractional Settling 
Filename : C104986 Source 

Condition 
Sample : C104 Lot Numbe I 1332 ,. 

T~oCHe-Nel : 80.6% Dist.Form: Std. Sampiinn times : 100 

Agitation : 3 Cirsultn : 6  
(LAMP): 73.2% R.R.1ndex: 1.16-0.001 < ) 

U.sonic : ON< 120) 
Format 

Data 
Dist.base : Volume Scaling : Auto Axis : LOEX. LinearY 

Median : 42.585pm SP.Area : 8319cm2/cm' S.D. : 40.686pm 
Mode : 71.620pm Mean : 48.375pm 
C.V. : 84.11Cr0 

Span : (D 10.0-D 90.0) / D50 =-- 2358 

Dia. on Yo( 5.OV0.,I : 1.167pr-n Yo on Dia.( 0.100pm) : 0.0% 
Dia. on Yo< 25.0%) : 13.344pm % on Dia.< 1.000pm) : 3.4% 
Dia. on %< 50.0%) : 4-2.585pm % on Dia.< 10.000pm) : 22.0% 
Dia. on %< 75.0%) : 71.879pm $4 on Dia.< 100.000vm) : 89.2v0 
Dia. on %< 95.0%) : 123.491pm 5% on Dia.< 1000.000pm) : 100.O~o ' 

Particle size / pm 

Sire<pm) 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 

300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

344.2 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

0.17 100.00 
0.28 99.83 ~ ~~ ~~ 

0.55 99.55 
0.94 99.01 
1.59 98.07 
2.68 96.48 
4.12 93.80 

6.00 84.61 
7.07 78.81 
6.93 71.75 
6.66 64.81 
6.08 58.16 
5.24 52.08 

4.87 '89.68 

4.56 46.83 

26.11 2.49 35.2% 0.669 0.35 0.51 
22.80 2.33 32.78 0.584 0.16 0.16 
19.90 2.00 30.45 0.510 0.00 0.00 
17.38 1.88 28.45 0.445 0.00 0.00 
15.17 1.66 26.57 0.389 0.00 0.00 
13.25 1.49 24.91 0.339 0.00 0.00 
11.56 1.36 23.42 0.296 0.00 0.00 

0.259 0.00 0.00 10.10 1.24 22.07 
8.816 1.15 20.82 0,226 0.00 0.00 

0.197 0.00 0.00 7.697 1.08 19.67 
6.720 1.05 18.59 0.172 0.00 0.00 . _ _  ~ -~ ~~ ~ _ _  
5.867 1.00 17.54 0.150 0.00 0.00 
5.122 0.98 16.54 0.131 0.00 0.00 
4.472 1.00 15.57 0.115 0.00 0.00 
3.905 1.02 14.57 0.100 0.00 0.00 
3.409 1.02 13.55 0.087 0.00 0.00 
2.976 1.00 12.54 0.076 0.00 0.00 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 

0.98 
0.96 
1.01 
1.14 
1.23 
1.35 

11.54 
10.55 
9.59 
8.59 
7.44 
6.21 

~~ ~ 

0.067 
0.058 
0.051 

0.039 
0.034 

0.044 

~ . .  . 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 
OI0O 

1.151 1.39 4.86 0.029 0.00 0.00 
1.005 1.29 3.47 0.026 0.00 0.00 

F - 557 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/01/01 
File Name: Cl04986.DAT Sample Name: C104 ID No: 01/09/27-054 
Dist. Form: STANDAFSJ R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 80.587 % Lamp: 73.188 I; 
Circulation: 6 Agitation: 3 U.Sonic *+ (min) 
Material: Fractional settling source: 
Lot No: 1332 Teat No: Dup 

NO. SIZE(Um) FREO.% U.SIZE% NO. SIZE(Ulll) FREO.& U.SIZE% 
( 1) 0.555 0.10 0.10 ( 15) 48.078 5.00 55.00 
( 2) 0.741 
( 3) 0.889 
( 41 1.168 
( 5) 2.103 
( 6 )  4.150 
( 7) 4.628 
( 8) 8.021 
( 9) 13.350 
( 10) 19.335 
( 11) 25.744 
( 12) 31.721 
( 13) 37.230 
( 14) 42.678 

0.90 1.00 
1.30 2.30 
2.70 5.00 

5.00 15.00 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.. 00 40.00 
5.00 45.00 
5.00 50.00 

5.00 10 * 00' \' 

53.542 
59.184 
65.366 
72.044 
79.566 
87.439 
89.084 
102.595 
123.773 
147.957 
174.489 
243.116 

5.00 
5.00 
5.00 
5.00 
5.00 
4.20 
0.80 
5.00 
5.00 
2.70 
1.30 
0.90 

60.00 
65.00 
70.00 
75.00 
80.00 
'84.20 
85.00 
90. OD 
95.00 
97.70 
99.00 
99.90 

Median : 42.585 (pm) Mean: 48.375 (pm)  Mode: 72.265 (pm) 
Std. Dev.: 40.686 ( p n )  Span: 1.212 
Coef. Var: 84.11% Spec. Area: 8319 (cm2/cm3) 
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HNF-8862, Rev. 0 

for  Windows(TM) Ver.l.201 Oct/O1/'01 15:39 -910 
size distribution analyzer 

ENT DATA 
.7 Material : Fractional Settlinu 

Condition 
r70(He.Ne): 80.2% Dist.Form: Sfd. Samolinp'times : 100 

(LAMP): 73.1% R.R.lndex: 1.16-0.001 ( > 
OFF 

Agitation : 1 Circultn : 6  U.sonic : Bp6( 120) 

Format 
Dist.base : Volume Scaling : Auto Axis : LogX. LinearY 

Data 
Median : 43.496pm SP.Area : 7889cma/cm3 S.D. : 46.578pm 
Mode : 72.121prn Mean : 52.052pm 
C.V. : 89.48% 

Span : (D 10.0-D 90.0) / D50 =-. 2.567 

Dia. on yo( 5.0%) : 1.302pm 70 on Dia.( P.lOOpm> : 0.0% 
Dia. on yo( 25.0y0) : 11.902pm 70 on D1a.C l . O O O ~ m )  : 2.5% 
Dia. on yo( 50.0%) : 43.496pm % on Dia.< 10.000prn) : 23.270 
Dia. on %( 75.0%) : 77 .999~1~1 70 on Diax 100.000pm) : 85.3% 

Particle size / pm 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 ~ 

262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

88.s.a 

0:oo 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 

2.36 
2.24 
1.97 
1.87 
1.68 
1.53 
1.41 
1.31 
1.23 

0.1s 100.00 7.697 

~ - 
36.32 
33.97 ~. 
31.73 
29.76 
27.89 
26.20 
24.68 
23.27 
21.96 

SizcCrrm) 

0.584 
0.669 

~ ~~ 

0,510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 

~~ ~- ~ 1.16 20.73 0.197 
0.33 99.82 6.720 1.15 19.57 0.172 
0.51 99.49 5.867 1.11 18.42 0.150 
0.92 98.98 5.122 
1.47 98.06 
2.33 96.59 
3.53 94.25 
4.86 90.72 
5.26 85.87 
5.98 80.61 
6.51 74.63 
6.17 68.12 
5.75 61.94 
5.11 56.19 
4.48 51.08 
3.98 46.59 

4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

F 

1.11 
1.16 
1.20 
1.23 
1.23 
1.21 
1.18 
1.21 
1.31 
1.33 
1.36 
1.28 
1.07 

17.31 
16.20 
15.04 
13.84 
12.61 
11.36 
10.17 
8.98 
7.77 
6.46 
5.13 
3.77 
2.49 

0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.22 0.22 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

0.00 0.00 
0.00 0.00 
0.00 0.00 

0.00 0.00 

~ ~- ~ .~ 
'0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
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HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C lO/Ol/Ol 
File Name: C104987.DAT Sample Name: C104 ID NO: 01/09/27-055 
Diat.  om: STANRWD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 80.190 k Lamp: 73.101 % 
Circulation: 6 Agitation: 1 U.Sonic 5s (mi111 

Lot No: 1332 Test No: Dup 

dSC 
Material: Fractional Settling Source: / o / Z l a l  

NO. SIZE(um) FREO.& U.SIZE% no. SIZE(Um) FREQ.% U.SIZE% 
( 1) 0 .623  0 .10  0.10 ( 15) 49 .949  5 . 0 0  55.00 
( 2 )  0 .816  
( 3)  0 .982  
( 4 )  1.303 
( 5 )  2 .228  
( 6 )  3 . 8 8 8  
( 7 )  4 .277  
( 8 )  7 .085  
( 9)  11 .920  
( 10) 17.686 
( 11) 24.247 
( 12) 30.977 
( 13)  37 .238  
( 1 4 )  43.568 

0.90 
1 . 3 0  
2.70 
5 .00  
5 . 0 0  
0.80 
4 . 2 0  
5 . 0 0  
5 .00  
5 .00  
5.40 
5 . 0 0  
5 . 0 0  

1.00 ( 16) 
2 .30  ( 1 7 )  

( 181 
( 1 9 )  

5.00 

1 5 . 0 0  ( 2 0 )  
1 5 . 8 0  ( 21) 
20.00 ( 2 2 )  
25 .00  ( 23)  
30 .00  ( 24)  
35 .00  ( 25)  
40 .00  ( 26) 
45.00  ( 27)  
50 .00  

- .  10.00-- . 
56.426 
63.197 
70 .363  
78.043 
87 .438  
97 .374 
99.333 

114.010 
139.307 
169 .240  
201.094 
279.542 

5 .00  60.00 
5.00 65.00 
5.00 ' 70 .00  
5 . 0 0  75 .00  
5 .00  80.00 
4 .20  84.20 
0.80 85.00  
5.00 90.00 
5 . 0 0  95 .00  
2 . 7 0  .97 .70  
1 . 3 0  99 .00  
0.90 99.90 

Median : 43.496 (pm) Mean: 52.052 (pm) Mode: 72.265 (p) 
Std. Dev.: 46 .578  (pm) Span: 1 .403  
Coef. Var: 89.48% Spec. Area: 7889 (crnz/cm3) 
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APPENDIX F-18 

SY-102 FRACTIONAL SETTLING SAMPLE: PSD MEASUREMENT RESULTS 

Consisting of 18 pages including this cover page 
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Sample j ~sD.Run ! RUn Cumulative Time (min) 
I 

j FileName i Conditions Time At Conditions 
,.,- 

P6 S1 S3 US DT 
...... - __ I P  S U S j D T  -. 

I 
L A__. ! -. 

0, 0 ? i  ? ? 
... _ _  

o/ - _  oj i ~ ~ j  4 
0 0: 15:21 

...... 
2 01 15:24" 13 
0 0' 1530 15 
-~ ... 

..__ 

F - 562 

4 
; 

4 9 2 0: 
6 9 2 41 

._ 7 4 3  

__ - 

.. 

15:32 
0 O ?  
0 0 15:48 

2 :  0 15:55, 

. . . .  
j SY102969 3 1 0 0 1551 

..:-.6 
-" I 

... 
[ SY102970-: 6 3 I 

~ 

I 

- ? ?  
3 3  
I 3 4  

-. 
13 3 10 2 0 

-4 I 01 o! 1601 j 1s _. . 6 1 1 s io 2 41 
i 
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u n n a ~ ~  I A for WindowsCTM) Ver.l.20j Oct/O1/’01 15:41 
I l U m U D H  Lfi-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010927-032 15:19 Material : Fractional Settling 
Filename : SY102964 Source 
Sample : S Y l O 2  Lot Numb0 i 1338 

Condition 
T%(He-Ne> : 85.8% Dist.Form: Std. Sarnolina times : 100 

(LAMP): 84.776 R.R.lndex: 1.16-0.OOi ( > 
Agitation : 1 Circultn : 6  U.sonic : p+C< 120) 

Format o w  
Dist.base : Volume Scaling : Auto Axis : LOEX. LinearY 

Data 
Median : 91.665um SP.Area : 2276cmf/cm= S.D. : 135.923um 
Mode : 214.169pm Mean : 138.211pm 
C.V. : 98.34% 

Span : (D 10.0-D 90.0) / D50 =- 3.665 

Dia. on %o< 5.0oJ0) : 6.135pm 70 on Dia.( 0.100pm) : O.Oy0 
Dia. on %< 25.0%) : 24.806pm To on Dia.( 1.000pm) : 0.0% 
Dia. on yo( 50.0%) : 91.665pm vo on Dia.( 10.000prn) : 10.2% 
Dia. on v0< 75.0%0) : 216.144pm yo on Dia.< 100.000pm) : 52.2% 
Dia. on To( 95.0%) : 416.178vm % on Dia.( 1000.000pm) : 100.0% 

0.02 0.1 1.0 10.0 100 1020 
Particle size / vrn 

Sire(pm) 

1019.5 
- . .. . 

890.1 0.00 100.00 

678.5 0.48 1oo.00 
777.1 0.00 100.00 

592.4 0.86 39.52 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

88.58 

1.80 98.66 
3.11 96.87 
3.89 93.76 
4.14 89.87 
4.27 85.73 
4.51 81.45 
4.54 76.95 
4.47 72.40 
4.30 67.93 
3.92 63.63 
3.69 59.72 
3.47 56.03 
3.42 52.56 
3.20 49.14 
2.92 45.94 
2.80 43.01 
2.63 40.21 
2.40 37.58 
2.37 35.17 
2.39 32.81 

22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.31s . _ _  
1.151 
1.005 

2.36 
~ 

2.35 
2.35 
2.24 
2.10 
1.93 
1.73 
1.52 
1.30 
1.13 
0.94 
0.80 
0.68 
0.57 
0.48 
0.38 
0.29 
0.21 
0.16 
0.12 
0.00 
0.00 . .. ~ 

0.00 
0.00 

23.63 

18.93 
21.28 

16.58 
14.34 
12.24 
10.31 
8.58 
7.06 
5.76 
4.63 
3.68 
2.89 
2.21 
1.64 
1.16 

0.49 
0.27 
0.12 
0.00 

0.78 

~~ 

0.00 
0.00 
0.00 

Sire(pm) 

0.669 
0.584 

~ 

0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
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HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C lO/Ol/Ol 
File Name: SY102964.DAT Sample Name: SY102 ID No: 01/09/27-032 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 85.772 % Lamp: 04.666 I 
Circulation: 6 Agitation: 1 U.Sonic dFF(min) 

Lot No: 1338 Test No: 

IJl5 2 
Material: Fractional Settling Source : ,&PI 
NO. SIZE(um) FREO . % U. SIZE% No. SIZE(um) FREO.% U.SIZLE% 

( 1) 1.699 
( 2) 2.819 

( 4) 6.147 
( 5 )  9.867 
( 6) 13.817 
( 7) 14.503 
( 8) 18.532 
( 9) 24.859 
( 10) 33.481 
( 11) 44.519 
( 12) 58.363 
( 13) 74.197 
( 14) 91.828 

( 3 )  3.979 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5 . 0 0  
5.00 
5.00 
5.00 
5.00 
5 . 0 0  

0.10 ( 15) 
1.00 ( 16) 
2.30 ( 17) 
5.00 ( 18) 
10.00- .. ( 19) 
15.00 ( 20) 
15.80 ( 21) 
20.00 ( 22) 
25.00 ( 23) 

35.00 ( 25) 
40.00 ( 26) 
45.00 ( 27) 
50.00 

30.00 ( 24) 

111 .848 
134.502 
159.492 
186.360 
216.629 
251.646 
286.900 
294 :040 
345.882 
417.106 
482.002 
546.647 
660.461 

5.00 5 5 . 0 0  
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 ' 75.00 
5.00  80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 .99.00 
0.90 99.90 

Median : 91.665 (pm) Mean: 138.211 (pm) Mode: 214.044 (pm) 
Std. D e v . :  135.923 (pm) Span: 2.182 
C o e f .  Var: 98.34% Spec. Area: 2276 (cm2/cm3) 
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for Windows<TM) Ver.l.20j Oct/O1/'01 15:41 HORIBA LA-910 
Laser scattering Darticle size distribution analyzer - .  

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010927.033 15:24 Material : Fractional Settling 
Filename : SY102965 Source 
Sample : SY102 Lot Numbe I 1338 

Condition 
Tyo<He-Ne> : 83.34, Dist.Form: Std. Samnlina times : 100 

<LAMP>: 83.9% R.R.Index: 1.16-0.OOi < > 
Agitation : 3 Circultn : 6  U.sonic : m< 120) u)So 

Format OFF 
Dist.base : Volume Scaling : Auto Axis : LogX . LinearY 

Data 
Median : 64.785um SP.Area : 2932crnP/cmJ S . D .  : 113.233um 
Mode : 187.106pm Mean : 108.775ym 
C.V. : 104.1070 

Span : <D 10.0-D 90.0) / D50 =- d.187 

Dia. on yo< 5.0%) : 4.809ym % on Dia.< 0.100ym) : 0.0% 
Dia. on yo< 25.0%) : 18.187pfn To on Dia.< 1.000wm) : 0.0% 
Dia. on %< 50.0%) : 6 4 . 7 8 5 ~ ~ 1  % on Dia.< 10.000ym) : 13.6% 
Dia. on yo< 75.0%) : 171.338ym yo on Dia.< 100.000ym> : 60.2% 
Dia. on yo< 95.0%) : 344.749ym % on Dia.< 1000.000ym) : 100.0% 

-. .. 

100 1020 

Si ze<p m > 
1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 

. .. - 

- ~- 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

Freq<%>Und<%b) 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.37 100.00 
0.66 99.63 
1.55 98.98 
2.45 97.43 
3 05 94.97 

.. ._ 

3.53 91.92 
4.06 88.39 
4.35 84.33 
4.38 79.98 
4.27 75.60 
3.83 71.32 ~~ 

3.58 67.49 
3.37 63.91 
3.43 60.54 
3.25 57.11 
2.97 53.86 
2.92 50.89 
2.78 47.97 
2.57 45.19 
2.59 42.62 
2.66 40.03 

26.11 2.55 
22.80 2.76 
19.90 2.77 
17.38 2.79 
15.17 2.68 
13.25 2.52 
11.56 2.33 
10.10 2.11 
8.816 1 .a7 
7.697 1.62 
6.720 1.43 
5.867 1.22 
5.122 1.06 
4.472 0.93 
3.905 0.81 
3.409 0.70 
2.976 0.58 
2.599 0.45 
2.269 0.35 
1.981 0.27 
1.729 0.20 
1.510 0.14 
1.318 0.00 

32.15 
29.60 
26.84 
24.07 

18.60 
16.08 
13.74 
11.64 
9.77 
8.15 
6.71 
5.49 
4.44 
3.51 
2.69 
1.99 
1.41 
0.95 
0.60 
0.34 
0.14 
0.00 
0.00 
0.00 

21.28 

Sizs<vm) Freq<%b>Und<%> 
.,. --_ 

0.669 0.00 ~~ 

o.sa4 0.00 ~~~ ~ ~ ~- 
0.510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 ~. ~ 

0.226 0.00 
0.197 0.00 
0.172 0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 ~. 
0.029 0.00 
0.026 0.00 

Particle size / urn 

1.151 0.00 
1.005 0.00 
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- 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/01/01 
File Name.: SY102965.DAT Sample Name: SY102 ID No: 01/09/27-033 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 83.278 % 
Circulation: 6 Agitation: 3 U.Sonic OFf(rnin) 
Material: Fractional Settling Source: 
Lot No: 1338 Test No: 

Lamp: 81.942 % fie; 

No. sIZE(um) FREO.% U.SIZE% No. SIZB(um) FREO.$ U.SIZE% 
( 1) 1.459 
( 2) 2.303 
( 3) 3.167 
( 4) 4.820 
( 5) 7.835 
( 6) 10.888 
( 7) 11.391 
( 8) 14.255 
( 9) 18.225 
( 10) 23.315 
( 11) 30.419 
( 12) 39.175 
( 13) 50.997 
( 14) 64.909 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.0.0 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00- 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

81.276 
99.444 

121.356 
145.775 
171.521 
200.134 
228.181 
234 :539 
279.741 
344.787 
404.398 
453.883 
571.814 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 ' 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 

5.00 95.00 
2.70 97.70 
1.30 .99.00 
0.90 99.90 

5.00 90.00 

Median : 64.785 (pm) Mean: 108.775 (pm) Mode: 186.878 (pm) 
Std. Dev.: 113.233 (pm) Span: 2.677 
Coef. Var:  104.10% Spec. Area: 2932 (cm2/cm3) 
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HORIBA LA 
Laser scatterinz particle 

Material i Fractional Settling 
Source 

PARTICLE SIZE MEASUREMENT DATA 
ID# 
Filename : SY3.02966 
Sample : S Y  102 Lot Numbe i 1338 

: 010927-034 15:29 

Agitation : 3 Circultn : 6  U.sonic 

Format 
Dist.bate : Volume Scaling : Auto Axis : LogX. 

Data 
Median : 16.350pm SP.Arsa : 7748cm'/cm3 S.D. 
Mode : 21.192~8-n Mean : 27.114pm 
C.V. : 132.95% 

Condition 
T%<He-Ne> : 70.9% Dist.For8-n: Std. SamDiinp times : 100 

CLAMP): 63.7% R.R.lndex: 1.16.O.OOi C > 
: ON( 120) 

LinearY 

: 36.047pm 

Span : (D 10.0-D 90.0) / D50 =-'3'.392 

Dia. on yo< 5.0%) : 1.912pm '% on 0ia.C 0.100pm) 
Dia. on yo< 25.0%) : 7.217pm To on Dia.( 1.000pm) 
Dia. on %< 50.0%) : 16.350pm ' % on Dia.< lO.000pm) 
Dia. on '%< 75.0%) : 32.415pm yo on Dia.( lOO.OOOpm) 
Dia. on.%< 95.05%) : 85.892pm yo on Dia.< 1000.000pm) 

- -, . . .... .- - 

/- 
/ 

0.0% 
0.5% 

33.2% 
96.2% 

loo.o~o 
...-- 

Particle size 1 urn 

1019.5 
890. I 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

0.00 100.00 
0.00 100.00 
0.00 100.00 

0.11 100.00 
0.19 99.89 
0.34 99.70 
0.41 99.36 
0.50 98.95 
0.52 98.45 
0.44 97.93 
0.51 97.49 
0.64 96.98 
1.04 96.34 
1.33 95.30 
1.63 93.97 
2.16 92.34 
2.64 90.18 
3.00 87.55 
3.55 84.55 
4.13 81.00 

-_ - 
26.11 4.84 67.64 
22.80 5.24 62.81 
19.90 5.23 57.57 - ~~ ~ 

17.38 5.21 52.34 
15.17 4.92 47.13 
13.25 4.56 42.20 
11.56 4.17 37.65 
10.10 3.75 33.48 
8.816 3.34 29.73 
7.697 2.95 26.40 -~ ~- ~ 

6.720 2.68 23.45 
5.867 2.38 20.77 
5.122 2.19 18.39 
4.472 2.09 16.20 
3.905 2.01 14.11 
3.409 1.92 12.11 
2.976 1.79 10.19 
2.599 1.61 8.39 
2.269 1.44 6.78 
1.981 1.30 5.34 
1.729 1.19 4.03 
1.510 0.99 2.85 
1.318 0.79 1.86 
1.151 0.56 1.07 
1.005 0.34 0.51 
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0.669 0.00 
0.584 0.00 
0.510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 ~~ ~.~ ~ 

0.172 0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
'0.00 
0.00 
0.00 
0.00 
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HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/01/01 
File Name: SY102966.DAT Sample Name: SYl02 ID NO: 01/09/27-034 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 70.926 % Lamp: 63.671 % 
Circulation: 6 Agitation: 3 U.Sonic ** (min) 
Material: Fractional Settling Source: 
Lot No: 1338 Test No: 

No. SIZE(um) FREO.% U.SIZE% NO. SIZE(urn) FREQ.% U.SIZE% 
0.831 0.10 
1.133 0.90 
1.404 1.30 
1.916 2.70 
2.937 5.00 
4.146 5.00 
4.364 0.80 
5.626 4.20 
7.234 5.00 
8.907 5.00 

10.633 5.00 
12.433 5.0.0 
14.339 5.00 
16.388 5.00 

: 16.350 (um) 

0.10 
1.00 
2.30 
5.00 
10.00 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

Mean: 

( is) 18.663 
( 16) 21.246 
( 17) 24.300 
( 18) 28.040 

.. I 19) 32.486 
( 20) 38.032 
( 21) 44.376 
( 22) 45:919 
( 23) 58.433 
( 24) 86.028 
( 25) 142:399 
( 26) 203.611 
( 27) 303.173 

5.00 55.00 
5.00 60 .OO 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 .99.00 
0.90 99.90 

Std. Dev.: 36.047 (pin) Span: 3.271 
C o e f .  Var: 132.95% Spec. Area: 7748 (cm2/cm3) 
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for Windows<TM) Ver.l.20j Oct/01/'01 15:42 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010927-035 15:32 Material : Fractional Settling 
Filename : SY102967 Source 
Sample : SY102 Lot Numbe I 1338 

Condition 
TYWHe-Nel: 70.4% Dist.Form: Std. Samolincz times : 100 

(LAMP): 63.8% R.R.lndex: 1.16-0.OOi ( > 
Agitation 

Format 

Data 
Dist.base 

Median 
Mode 
C.V. 

: 1  Circultn :6 U.sonic 

: Volume Scaling : Auto Axis : LOEX - LinearY 
O F F  

: 14.066pm SP.Area : 7955cmz/cma S.D. : 38.189pm 
: 16.260pm Mean : 22.265pm 
: 171.52% 

Span : <D 10.0-D 90.0) / D50 =' 3.038 

Dia. on To< 5.0%) : 2.112pm 70 on Dia.( 0.100pm) : 0.0% 
Dia. on TO( 25.0%) : 6.2561.10-1 V0 on 0ia.C 1.000pm) : 0.2% 
Dia. on %( 50.0%) : 14.066pm V0 on Dia.< ld.000pm) : 38.0% 
Dia. on yo< 75.0y0) : 27.425pm Yo on Die.< 100.000pm) : 98.9% 
Dia. on yo< 95.0%) : 60.304pm To on Dia.< 1000.000~m) : 100.0% 

__.- . . _. .. 

. 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.12 100.00 
0.21 99.88 
0.19 99.67 
0.00 99.4% 
0.00 99.48 
0.00 99.48 
0.00 99.48 
0.00 99.48 
0.00 99.48 
0.00 99.48 
0.11 99.48 
0.17 99.37 
0.29 99.20 
0.51 98.92 

1.20 97.61 
1.70 96.41 
2.26 94.72 
2.82 92.46 
3.36 89.64 

0.80 98.41 

3.93 86.28 

26.11 

19.90 
17.38 

22.80 

15.17 
13.25 
11.56 
10.10 

7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 

1.729 
1.510 

1.151 
I .005 

8.816 

1 .gal 

1.318 

F 

4.77 73.34 

5.23 63.39 
5.19 68.58 

5.31 58.16 

4.84 47.74 
4.55 42.89 

5.12 52.85 

4.21 38.34 
3.87 34.13 
3.52 30.26 
3.29 26.73 
3.00 23.44 
2.80 20.45 
2.68 17.65 
2.57 14.97 
2.44 12.40 
2.22 9.96 
1.90 7.75 
1.60 5.85 
1.33 4.24 

- 569 

0.669 

0.510 
0.584 

0.445 

0.339 
0.389 

~~~~~ 

0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 

Pile Name: SY102967.DAT Sample Name: SY102 I D  No: 01/09/27-035 
Dist. Fonn: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 70.366 % Lamp: 63.778 P 
Circulation: 6 Agitation: 1 u.Sonic OFF (min) 
Material: Fractional Settling Source: 
Lot No: 1338 Test No: 

PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - c 10/01/01 

&e . 
l*/l/"/ 

No.  SIZE(um) FREO.% l l .SIZE% No.  S I Z E ( m )  FREO.% U.SIZE% 
( 1) 0.952 
( 2 )  1.305 
( 3 )  1 .604  
( 4 )  2.117 
( 5 )  2.983 
( 6 )  3 . 9 1 1  
( 7 )  4.081 
( 8 )  5.019 
( 9 )  6.270 
( 10) 7.625 

( 12 )  10.632 
( 13 )  12.296 
( 1 4 )  14.098 

( 1 1 )  9 . 081  

0.10 0.10 
0.90 1.00 
1.30 2.30 
2.70 5.00 
5.00 10 .00 - '  ' 
5.00 15.00 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

( 15)  16.063 
( 16 )  18.266 
( 17) 20.803 
( 18) 23.787 
( 19) 27.484 
( 20) 31.946 
( 21) 36.595 
( 22) 37.609 
( 23) 45.770 
( 24) 60.383 
( 25) 78.547 
( 26) 105.620 
( 27) 528.126 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 ' 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5 . 0 0  95.00 
2.70 97.70 
1.30 .99.00 
0.90 99.90 

Median : 14.066 (pm)  ' Mean: 22.265 (pm) Mode: 16.237 ( p m )  
Std. Dev.: 38.189 ( p m )  Span: 2.337 
Coef. Var :  171.52% Spec. Area: 7955 (m2/cm3) 

F - 570 
. . .. . . . . .. . .. . , 



HNF-8862, Rev. 0 

for Windows<TM> Ver.l.20j Oct/O1/'01 15:42 HORIBA LA-910 
Laser scattering Particle size distribution analyzer - .  . 

PARTICLE SIZE MEASUREMENT DATA 
i D# : 010927-036 15:51 Material : Fractional Settling 
Filename : SY102968 Source 
Sample : SY102 Lot Numbe I 1338 

Condition 
T%<He-Ne> : 85.7% Dist.Form: Std. Samolinn times : 100 

CLAMP): 84.3% R.R.lndex: 1.16-0.OOi < > 
Agitation : 1 Circultn : 6  U. son ic : om< 120) 

Format 
Dist.base : Volume Scaling : Auto Axis : LogX - LinearY 

Data 
: 119.901pm Median : 68.748pm SP.Area : 2586cm'/cm' S.D. 

Mode : 214.662pm Mean : 117.567pm 
C.V. : 101.99Op, 

Span : <D 10.0-D 90.0) / D50 =- d.266 

Dia. on yo< 5.070) : 5.634pm yo on Dia.< 0.100pm) : O.OTo 
Dia. on %< 25.0y0) : 1.9.988pm v0 on Dia.< 1.000pm) : 0.0% 
Dia. on %< 50.0%) : 68.748vm ' Yo on Dia.< ~ b . O O O p m )  : ii.8yo 
Dia. on Yo< 75.070) : 190.490pm Yo on Dia.< 100.000pm) : 58.2% 
Dia. on Yo< 95.0%) : 363.947pm Yo on Dia.< 1000.000prn> : 1 0 0 . O y o  

. . - 

Particle size / prn 

Size<pm) Freq<%)Und<%) Sire<pm> FreqC%,)Und<~o,) Sire<pm) Freq<%)Und(yo) 
- .. . ... . .. , -. . .. . 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

88.58 

0.44 100.00 
0.79 99.56 
1.91 98.77 
3.16 96.86 
3.85 93.70 
4.15 89.85 
4.54' 85.70 
4.60 81.16  ~~~~~ 

4.34 76.56 
4.06 72.22 

3.16 64.69 
2.95 61.53 

3.47 68.16 

3.12 58.57 

2.86 49.63 

3.00 55.46 
2.83 52.45 

2.80 46.77 
2.67 43.97 
2.70 41.29 
2.78 38.59 

26.11 

19.90 
22.80 

17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

F 

2.63 

2.79 
2.81 

2.78 
2.65 
2.46 
2.26 
2.03 
1.78 
1.52 
1.32 
1.10 
0.93 
0.79 
0.66 
0.55 
0.44 
0.32 
0.24 
0.17 
0.12 
0.00 
0.00 
0.00 
0.00 - 571 

30.35 
27.72 
24.91 
22.12 
19.35 
16.70 
14.24 
11.98 
9.95 

6.65 
5.33 
4.23 
3.30 
2.51 

1.30 
0.86 
0.53 
0.30 
0.12 
0.00 
0.00 
0.00 
0.00 

8.17 

1 .a5 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 

0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.058 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 ~~~~ 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

~ 

0.00 
0.00 
0.00 ~~~ ~ 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

. . . .. . , . . . . __ ... . . .. . . 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - c 10/01/01 
File Name: SY102968.DAT Sample Name: SYl02 ID No: 01/09/27-036 
Dist. Porn: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 85.732 0 Lamp: 84.264 0 
Circulation: 6 Agitation: 1 u.sonic imin) 
Material: Fractional Settling Source: 
Lot No: 1338 Test No: duplicate 

NO. SIZE(um) FRBO.% U.SIZE% NO. SIZE(Ui0 FREO.% U.SIZE% 
1.688 0.10 0.10 ( 15) 86.875 5.00 55.00 
2.720 
3.747 
5.645 

12.085 
12.631 
15.691 
19.994 
25.670 
33.001 
42.215 
54.235 
68 .E23 

a. 847 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 
10.00- 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

108.593 
134.856 
162.510 

221.756 
251.401 
257.272 
302.241 
364.765 
419.320 
470.362 
575.211 

190 . a m  

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 . 75.00 
5.00 80.00 
4.20 84.20 

5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 .99.00 
0.90 99.90 

0.80 85.00 

: 68.748 (pm) Mean: 117.567 (pm) Mode: 214.044 (pm) 
Std. Dev.: 119.901 ($m) Span: 2.523 
Coef. V a r :  101.99% Spec. Area: 2586 (cm2/cm3) 

F -572 



HNF-8862, Rev. 0 

tor Windows(TM) Var.l.201 Oct/O1/ '01 15:42 HORIBA LA-910 
Laser scatterinn particle size distribution analyzer - .  ~ 

PARTICLE SIZE MEASUREMENT DATA 
ID# . 010927-037 15:55 Material : Fractional Settling 
Filename SY102969 Source 
Sample : SY102 Lot Numbe : 1338 

Condition 
T%(He-Ne) : 83.9% Dist.Form: Std. Samolinsz times : 100 

(LAMP): 82.5% R.R.Index: 1.16-0.001 ( 

Agitation : 3 Circultn : 6  U.sonic : M< 120) 
Format 

Dist.base : Volume Scaling : Auto Axis : LogX. LinearY 

Data 
Median : 53.542pm SP.Arsa : 30540ma/cm* S.D. : 104.991pm 
Mode : 187.082pm Mean : 97.604pm 
C.V. : 107.57% 

Span : (D 10.0-D 90.0) / D50 =- d.645 

Dia. O n  %( 5.07e) : 4.835prn ye on Dia.( 0.100Inn) : 0.0% 
Dia. on %( 25.070) : 16.692pm 5% on Dia.< 1 .OOOt.8m> : 0.0% 
Dia. on ye< 50.07e) : 53.542pm Ye on Dia.< 10.000pm) : 14.4% 
Dia. on %( 75.0%) : 153.417pm % on Dia.( 100.000pm) : 64.5% 
Dia. on %< 95.0%) : 319.51 lpm To on Dia.( 1000.000lJm) : 100.0% , 

........ . ,100 -_ /- 

..... 

Size(pm> Freq<%>UndC%) 

1019.5 0.00 100.00 
890.1 0.00 100.00 
777.1 0.00 100.00 
678.5 0.00 100.00 

. 

~~ ~ ~ ~~ ~~ ~~ 

592.4 0.21 100.00 

451.6 1.01 99.41 
394.2 1.94 98.40 

517.2 0.38 99.79 

344.2 2.65 96.46 
300.5 3.16 93.80 

Particle size / prn 

Size<pm> Freq<%o)Und(%> Size<pm) 
- _____.  

26.11 2.78 34.77 0.669 

19.90 3.04 28.96 0.510 

13.25 2.78 19.88 0.339 

22.80 3.03 31.99 0.584 

17.38 3.07 25.91 0.445 
15.17 2.96 22.84 0.389 

11.56 2.58 17.10 0.296 
10.10 2.33 14.53 0.259 
8.816 2.06 12.20 0.226 
7.697 1.78 10.14 0.197 

FreqC%)UndC%) 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

- - I-- 

262.4 3.73 90.64 6.720 1.56 8.36 0.172 0.00 0.00 ~. ~~~ ~ ~~~ 

229.1 4.05 86.91 5.867 1.32 6.79 0.150 0.00 0.00 
200.0 4.07 82.87 5.122 1.12 5.48 0.131 0.00 0.00 
174.6 3.98 78.80 4.472 0.97 4.35 0.115 0.00 0.00 
152.5 3.53 74.82 3.905 0.83 3.39 0.100 0.00 0.00 
133.1 
116.2 
101.5 

77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

88.58 

3.30 71.29 3.409 0.70 2.55 0.087 0.00 0.00 
3.15 67.98 2.976 0.57 1.85 0.076 0.00 0.00 
3.35 64.83 2.599 0.43 1.28 0.067 0.00 0.00 
3.24 61.49 2.269 0.32 0.85 0.058 0.00 0.00 
3.05 58.25 1.981 0.24 0.53 0.051 0.00 0.00 
3.07 55.19 1.729 0.17 0.29 0.044 0.00 0.00 
2.99 52.12 1.510 0.11 0.11 0.039 0.00 0.00 
2.82 49.13 1.318 0.00 0.00 0.034 0.00 0.00 
2.85 46.31 1.151 0.00 0.00 0.029 0.00 0.00 
2.93 43.46 1.005 0.00 0.00 0.026 0.00 0.00 

. . . . . .  . . . . . . . .  .~ ..... F -573 



HNF-8862, Rev. 0 

HORIEA LA-910 
PARTICLE STZE DISTRIBUTION DATA TABLE Custom - C 10/01/01 
Pile Name: SY102969.DAT Sample Name: SY102 ID No: 01/09/27-037 
Dist. P o n :  STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUMB Laser: 83.866 b Lamp: 82.472 % &C 
Circulation: 6 Agitation: 3 U.sonic 0s (min) 
Material: Fractional Settling Source : 
Lot No: 1338 Test No: duplicate 

NO. SIZE FREO . No. SIZE FRE . 0. IZE 
( 1) 1.486 0.10 0.10 ( 15) 66.981 
( 2) 2.384 0.90 1.00 ( 16) 83.423 
( 3) 3.253 1.30 2.30 ( 17) 102.240 
( 4) 4.846 2.70 5.00 ( 18) 126.523 
( 5) 7.621 5.00 10.00- ' 
[ 6) 10.368 5.00 15.00 
( 7) 10.823 0.80 15.80 
( 8)  13.323 4.20 20.00 
( 9) 16.724 5.00 25.00 
( 10) 20.901 5.00 30.00 
( 11) 26.427 5.00 35.00 
( 12) 33.482 5.00 40.00 
( 13) 42.314 5.00 45.00 
( 14) 53.646 5.00 50.00 

19) 153.483 
20) 182.119 
21) 209.573 
22) 215:320 
23) 256.656 
24) 320.243 
25) 376.275 
26) 428.300 
27) 556.593 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 8'5.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 .99.00 
0.90 99.90 

Median : 53.542 (pm) Mean: 97.604 (pm) Mode: 186.878 (pm) 
Std. D e V . :  104.991 (pm) Span: 3.102 
Coef. V a r :  107.57% Spec. Area: 3054 (cmz/cm3) 

F - 574 



HNF-8862, Rev. 0 

for WindowsCTM) Ver.l.20j Oct/01/'01 15:42 HORIBA LA-910 
Laser scattering oarticle size dlstributlon analvzer _ .  - 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010927-038 16:OO Material : Fractional Settling 
Filename : SY102970 Source 
Sample : SY102 Lot Nurnbe : 1338 
Condition 

TYo(He-Ne>: 71.8% Dist.Form: Std. Samoline tlmes : 100 

Agitation : 3 Ci rcu Itn : 6  
<LAMP>: 65.1% R.R.Index: 1.16.O.OOi < > 

U.sonic : ON< 120) 
Format 

Dist.base : Volume Scaling : Auto Axis : LOEX - LinearY 
Data 

Median : 17.782pm SP.Area : 7197cmz/cma S.D. : 37.639prn 
Mode : 16.279pm Mean : 32.041prn 
C.V. : 117.47% 

Span : (D 10.0.~ 90.0) / D50 =- 2.552 

Dia. on %< 5.0%) : 1.993~rn Yo on Dia.( 0.100pm) : 0.0% 
Dia. on %< 25.0%) : 7.938pm vo on Dia.< 1.000vm) : 0.5% 
Dia. on yo< 50.0%) : 17.782vm V0 on Dia.( 10.000pm) : 30.7% 
Dia. on Yo< 75.0%) : 39.897pm To on Dia.( 100.000pm) : 93.00/0 
Dia. on %< 95.0%) : 114.730prn To on Dia.( 1000.000pm) : 100.0% 

Size(prn> 

1019.5 ~~ 

890.1 
777.1 

532.4 
678.5 

517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 

88.58 

58.95 
51.47 
44.94 
39.23 

Particle size I urn 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00' 100.00 
0.00 100.00 

~ ~~ 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.14 100.00 
0.30 99.86 
0.56 33.56 
0.83 99.00 
1.26 98.10 
1.65 96.84 
1.98 95.19 
2.26 93.20 
2.47 90.95 
2.50 88.47 
2.71 85.37 
2.81 83.26 

3.09 77.71 
3.52 74.62 

2.74 80.45 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

F . "  

4.34 
4.80 
4.96 
4.97 
4.77 
4.44 
4.07 
3.63 
3.19 
2.78 
2.49 
2.19 
1.98 

1.73 
1.71 
1.60 
1.45 
1.30 
1.18 
1 .os 
0.92 
0.74 
0.53 
0.32 

1 .a7 

- 575 . , . . .... . . .. 

63.26 

54.12 
49.16 
44.13 
33.43 
34.38 
30.92 
27.29 

58.92 

24.10 
21.32 
18.83 
16.64 
14.66 
12.78 
10.99 
9.28 
7.69 
6.24 
4.94 
3.76 
2.67 
1.75 
1.02 
0.43 

. 

Size<clm> Freq<%)Und<%) 

0.669 0.00 0.00 
0.584 0.00 0.00 
0.510 0.00 0.00 
0.445 0.00 0.00 
0.389 0.00 0.00 
0.339 0.00 0.00 
0.296 0.00 0.00 
0.259 0.00 0.00 

_. . ___ 

0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 

0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.058 

~~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 



HNF-8862, Rev. 0 

BORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/01/01 
File Name: SY10297O.DAT Sample Name: SY102 ID No: 01/09/27-038 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 71.825 % Lamp: 65.135 % 
circulation: 6 Agitation: 3 u.Sonic * *  (rnin) 
Material: Fractional Settling Source: 
Lot NO: 1338  Test No: duplicate 

No. SIZE (uti) FREO.% U.SIZE% No. S IZE (UUI) FR EQ . % U. S IZE % 
( 1) 0.8.33 
( 2 )  1 . 1 4 7  
( 3 )  1 . 4 3 3  
( 4 )  1 .994  
( 5) 3 . 1 5 8  
( 6 )  4 .585 
( 7 )  4 . 8 4 7  
( 8 )  6.269 
{ 9) 8 . 0 1 3  

( 11) 11.571 
( 1 2 )  1 3 . 4 7 8  
( 13) 15.529 
( 1 4 )  17 .806  

( 10) 9.773 

0 . 1 0  0 . 1 0  
0.90 1.00 
1 .30  2 . 3 0  
2 .70  5.00 
5 .00  10.00- ' 
5 . 0 0  15 .00  
0.80 1 5 . 8 0  
4 . 2 0  20 .00  
5 .00  25 .00  
5.00 30 . O O  
5 .00  35.00 
5.00 40.00 
5 . 0 0  45 .00  
5 . 0 0  50.00 

( 1 5 )  20.437 
( 16) 23.624 
( 1 7 )  27.778 
( 18) 33.024 

( 20)  50 .389  
( 21)  61 .918  
( 22)  64.'446 
( 23)  84.278 
( 24) 114 .817  
( 25)  146.274 
( 26)  174 .769  
( 27)  238.932 

( 19)  39.939 

5.00 55 .00  
5 . 0 0  60 .00  
5 .00  65.00 
5 . 0 0  70 .00  
5.00 ' 75.00  
5 .00  80.00 
4 . 2 0  84 .20  
0.80 85.00 
5 . 0 0  90.00 
5.00 95 .00 .  
2 .70  97.70 
1 .30  . 9 9 . 0 0  
0.90 99 .90  

Median : 17 .782  (pm) Mean: 32 .041  (pm) Mode: 16 .237  (pn)  
Std. Dev.: 37.639 (pnl Span: 4 .208  
coef. Var: 117 .47% s p e c .  Area: 7197 (cm2/crn3) 
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for Windows<TM) Ver.l.20j Oct/01/‘01 15:42 HORIBA LA-910.  . 
Laser scattering particle size distribution analyzer 

PARTICLE SiZE MEASUREMENT DATA 
ID# 
Filename : SY102971 
Sample : SY102 Lot Numbe 1338 

: 010927-039 16:03 Material : Fractional Settling 
Source 

Condition 
T%(He-Ne> : 71.3% Dist.Form: Std. SamolinP times : 100 

(LAMP): 65.2% R.R.lndex: 1.16-0.OOi < ) 

Agitation : 1 Circultn :6 U.sonic : pcq< 120) 
Format OFF 

Dist.base : Volume Scaling : Auto Axis : LogX - LinearY 

Median : 15.8781~m SP.Area : 7325cm‘/cm’ S.D. : 28.2731~- 
Mode : 16.228wn Mean : 26.651f~m 
C.V. : 106.09% 

Span : (0 10.0-D 90.0) / 050 = 4.157 

Dia. on yo< 5.0%) : 2.1631~m yo on Dia.< 0.100pm) : 0.0% 
Dia. on yo< 25.0%) : 7.0261~m 70 on Dia.< 1.000pm) : 0.2v0 
Dia. on %< 50.0%) : 15.878prn %on Dia.< lO.OOOfJm> : 34.4% 
Dia. on yo< 75.0v0) : 35.516pm yo on Dia.< 100.000pm) : 96.670 
Dia. on %< 95.0%) : 89.485pm % on Dia.< 1000.000pm) : 100.0% 

Data 

- .  

Size<vm) Freq<%>Und<YO’o’) 

1019.5 0.00 100.00 
890.1 0.00 100.00 
777.1 0.00 100.00 
67S.5 0.00 100.00 

___.- ..... ___ __ 

- -~ ~ _ _  - ~~ 

592.4 0.00 100.00 
517.2 0.00 100.00 
451.6 0.00 100.00 
394.2 0.00 100.00 
344.2 0.00 100.00 
300.5 0.00 100.00 

26.11 4.05 66.62 
22.80 4.56 62.58 
19.90 4.76 58.02 
17.38 4.90 53.26 
15.17 4.80 48.36 
13.25 4.58 43.56 
11.56 4.30 38.98 
10.10 3.95 34.68 
8.816 3.58 30.73 

0.669 0.00 0.00 
0.584 0.00 0.00 
0.510 0.00 0.00 
0.445 0.00 0.00 .. ~ 

0.389 0.00 0.00 
0.339 0.00 0.00 
0.296 0.00 0.00 
0.259 0.00 0.00 
0.226 0.00 0.00 

7.697 3.20 27.15 0.197 0.00 0.00 ~~~ .~ .- ~ ~~~ ~ ~~ ~~ ~ . . -~ ~ ~ ~- 
262.4 0.00 100.00 6.720 2.95 23.95 0.172 0.00 0.00 

200.0 0.00 100.00 5.122 2.45 18.35 0.131 0.00 0.00 
174.6 0.11 100.00 4.472 2.34 15.91 0.115 0.00 0.00 
152.5 0.41 99.89 

229.1 0.00 100.00 5.867 2.65 21.00 ,0.150 0.00 0.00 

3.905 2.24 13.57 0.100 0.00 0.00 
133.1 0.96 99.48 
116.2 1.67 98.52 
101.5 2.00 96.85 
88.58 2.53 94.85 
77.34 2.81 92.32 
67.52 2.98 89.51 
58.95 3.02 86.53 
51.47 2.86 83.51 
a4.94 3.12 80.66 
39.23 3.46 77.54 

.. -. .. .. .. 

3.409 2.14 11.33 0.087 0.00 0.00 
2.976 1.97 9.19 0.076 0.00 0.00 
2.599 1.71 7.22 0.067 0.00 0.00 

~ - ~~~ ~.~ ~ 

2.269 1.46 5.51 0.058 0.00 0.00 
1.981 1.23 4.05 0.051 0.00 0.00 
1.729 1.02 2.82 0.044 0.00 0.00 
1.510 0.76 1.79 0.039 0.00 0.00 
1.318 0.53 1.03 0.034 0.00 0.00 
1.151 0.33 0.50 0.029 0.00 0.00 
1.005 0.17 0.17 0.026 0.00 0.00 
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HNF-8862, Rev. 0 

BORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/01/01 
File Name: SY102971.DAT Sample Name: SY102 ID No: 01/09/27-039 
Diet. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 71.256 b Lamp: 65.247 % 
Circulation: 6 Agitation: 1 U.Sonic (1TF'rnin) 
Material: Fractional Settling Source: 
Lot No: 1338 Test No: duplicate 

NO. S I Z E ( U )  FRE0.B U+SIZE% No. SIZEfum) FR EQ.% U.SI&E% 
( 1) 0.952 
( 2) 1.309 
( 3) 1.619 
( 4) 2.168 
( 5) 3.141 
( 6 )  4.252 
( 7) 4.446 
( 8 )  5.585 
( 9) 7.040 
( 10) 8.587 
( 11) 10.207 
( 12) 11.941 
( 13) 13.825 
( 14) 15.911 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00- ' 
15.00 
15.80 
20.00 
25.00 
30 .OO 
35.00 
40.00 
45.00 
50.00 

18.301 
21.160 
24.781 
29.552 
35.581 
43.739 
53.176 
55 3 5 6  
69.225 
89.544 
108.955 
124.632 
154.258 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95 .OO 
2.70 97.70 
1.30 .99.00 
0.90 99.90 

Median : 15.878 (pm) Mean: 26.651 (pm) Mode: 16.237 (pm) 
Std. Dev.: 28.273 (pm) Span: 3.399 
Coef. Var: 106.09% Spec. Area: 7325 (cm2/cm3) 
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APPENDIX F-19 

EFFECTS OF RELATIVE REFRACTIVE INDEX ON PSD RESULTS 

Consisting of 26 pages including this cover page 
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TABLE F-19. Sample identification and PSD run conditions. PSD runs for which particle size 
distributions were recalculated with varying values of Relative Refractive Index (RRI). 

Conditions Key: P = Pump Speed Setting; P6 = 14.4 mL/s 

S = Stirrer Speed Setting (1-7); S1= Stirrer Speed 1; S3 = Stirrer Speed 3 
US = Ultrasonic ON Time (min); DT = Delay Time (min) between end of 

ultrasonic treatment and PSD measurement. 

. . . . . . . . . . . . . . .  ....... . ._ .. 

.. ....... 

. . . . . . . . . . . . .  

~ SOIT001425 

- ......... - 
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HNF-8862, Rev. 0 
Tor Windows(TM) Ver.l.201 Oct/09/'01 10:47 HORIBA LA-910 

Laser scattering particle sire distribution analyxer 
PARTICLE SIZE MEASUREMENT DATA 

k%narne : BC67671 Source : CEC/BCR 
Sample : BCR 67 Lot Numbe : Bottle 1448 / Jar 67-3 

: 010731-671 13:57 Material : 3-20 urn Quartz 

Condition 
T%<He.Ne . 61.4 Dist.Form: Std. Sampling time6 : 100   LAMP^: 72.0% R.R.Index: 0.74-0.001 C > 
Agitation : 3 Circultn : 6  U.sonic : 4 c 1 2 0 >  Jg 

OFF 
ilI4f.i 

Format 

Data 
Dist.base : Volume Scaling : Auto AXIS : LogX - LinearY 

Median : 11.986pm SP.Area : 6226cma/cmJ S.D. : 7.363pm 
Mode : 14.140pm Mean : 13.32Zprn 
C.V. : 55.27% 

Span : (0 10.O.D 90.0) / D50 - 
Dia. on %( 5.0%) : 4.102wn ' 90 on Diad 0 . l O O p m )  : 0.0% 
Dia. on %( 25.0%) : 7.958um %on Dia4 1.000prn) : 0.0% 
Dia. on %< 50.0%) : 11.986pm % on Dia.( lO.OOOpm> : 37.9% 
Dia. on %< 75.0%) : 17.160pm %on Dia.< 100.000pm) : 100.0% 
Dia. on %( 95.0Y0,) : 26.836pm yo on Dla.(1000.000prn) : 100.0% 

1.454 

Size(pm) 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

Freqc%)una<%) 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.13 100.00 
0.21 99.87 
0.45 99.65 
0.74 99.20 
1.3P 98.45 
2.58 97.06 

Particle size / prn 

Size(pm) 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 
0.877 
0.766 

4.33 
6.39 
7.91 
9.15 
9.69 
9.52 
9.01 
8.16 
7.05 
5.82 
4.66 
3.66 
2.80 
2.09 
1.53 
1.09 
0.73 
0.47 
0.27 
0.14 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

94.48 
90.15 
83.76 
75.85 
66.70 
57.01 
47.49 
38.48 
30.32 
23.27 
17.45 
12.79 
9.13 
6.33 
4.24 
2.70 
I .62 
0.89 
0.42 
0.14 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.067 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 
0.022 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
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tor WindowsCTM) Ver.l.201 Oct/09/*01 10:47 HORIBA LA-910 
Laser scattering. particle size distribution analyzer 
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0 

I I I 

- 
PARTICLE SIZE MEASUREMENT DATA 
ID# : 010731-671 13:57 Material : 3-20 urn Quartz 
Fiiebame : BC67671 Source : CEC/BCR 
Sample : BCR 67 Lot Numbe : Bottle 1448 / Jar 67-3 

Condition 
Tye<He.Ne) : 61.4 Dist.Form: Std. Sampllns times : 100 

CLAMP) : 72.0% R.R.lndex: 1.14.0.00i ( > 
Agitation : 3 Circultn : 6  U.sonic :p6(120) vw. 

9FF Format 
Scaling : Auto Axls : LogX . LinearY Dist.base : Volume 

Size(pm) 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

Freq(%)U ndC%> 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.19 100.00 
0.43 99.81 
0,88 99.38 
1.75 98.51 
3.28 96.75 

Size<pm) 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 
0.877 
0.766 

FreqC%>Und(%> 

5.11 93.48 
7.59 88.37 
8.98 80.78 

10.72 71.80 
11.54 61.09 
11.26 49.54 
10.09 38.28 
8.33 28.19 
6.34 19.86 
4.54 13.52 
3.12 8.98 
2.03 5.86 
1.31 3.83 
0.85 2.52 
0.55 1.67 
0.37 1.12 
0.25 0.75 
0.16 0.50 
0.11 0.34 
0.00 0.23 
0.00 0.23 
0.00 0.23 
0.00 0.23 
0.00 0.23 
0.00 0.23 
0.00 0.23 
0.00 0.23 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 
0.022 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.11 
0.12 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.23 
0.12 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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tor Windows(TM) Ver.l.20j Oct/09/’01 10:48 HORIBA LA-91.0. . 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010731-671 13:57 Material : 3-20 U r n  Quartz 
Filename : EC67671 Source : CEC/BCR 
Sample : ECR 67 Lot Nurnbe : Bottle 1448 / Jar 67-3 

Condition 
T%(He-Ne) : 61.4 Dist.Form: Std. Sampling times : 100 

i&C (LAMP): 72.02 R.R.Index: 2.40-0.OOi ( ) 
Agitation : 3 Circultn : 6  U.sonic : d( 120) 

9FF Format 

Data 
Dist.base : Volume Scaling : Auto Axis : L0gX. LinearY 

Median : 12.071pm SP.~rea : 8064cm’/crn’ S.D. : 8.064pm 
Mode : 14.197pm Mean : 13.167prn 
C.V. : 61.25v0 

Span : (D 10.0-D 90.0) / D50 = 

Dia. on %( 5.0%) : 2.134pm %on Dia.< 0.100pm) : 0.0% 
Dia. on Yo( 25.00/,) : 7.325prn % on Dia.C 1.000prn> : 0.2% 
Dia. on %( 50.0%) : 12.071~m Yo on Dia.C lO.OOOprn> : 38.9y0 
Dia. on %( 75.0%) : 17.742pm 7% on Dia.C 100.000prn) : 100.0% 
Dia. on %( 95.0%) : 27.754pm . V0 on Dia.~lOOO.OOOprn) : 100.0% 

1.678 
- .  

002 0.1 ’ 1.0 10.0 1020 
Particle size / pm 

Size(pm) Sizecprn) 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.14 100.00 

0.46 99.62 
0.85 99.16 
1.60 98.31 
3.10 96.71 

0.24 99.86 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 
0.877 
0.766 

4.95 93.61 
6.76 00.66 
8.15 81.90 
8.89 73.75 
8.91 64.87 
8.70 55.96 
7.89 47.26 
7.16 39.36 
5.59 32.20 
4.41 26.61 
3.47 22.20 
2.69 18.73 
2.2% 16.03 
1.97 13.76 
1.74 11.78 
1.57 10.04 
1.47 8.47 
1.40 7.00 
1.34 5.60 
1.28 4.26 
1.05 2.98 
0.81 1.93 
0.57 1.12 
0.36 0.56 
0.20 0.20 
0.00 0.00 
0.00 0.00 

0.669 
0.504 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 
0.022 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 . 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 , 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
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for Windows(TM) Ver.l.20j Oct/09/*01 10:45 HORIBA LA-910. 

Laser scattering particle size distribution analyzer 
PARTICLE SI~E'MEASUREMENT DATA 
ID# ' 010731-680 15:41 Material : 50.220 urn Quartz 
Filename i BC130680 Source ' CEC/BCR 
Sample : BCR 130 Lot Numbe I Bottle 618 / Jar 130-5 

Condition 
T%CHe.Ne : 76.8 Dist.Form: Std. Sampling times : 100 

fl'..,  CLAMP^: 84.52 R.R.Index: 0.74-0.OOi C > 
Agitation : 3 Circultn : 6  U.sonic : &( 120) 

OFF Format 
Dist.base : Volume Scaling : Auto Axis : L0gX. LinearY 

Condition 
T%CHe.Ne : 76.8 Dist.Form: Std. Sampling times : 100 

&t.,  CLAMP^: 84.52 R.R.Index: 0.74-0.OOi C > 
Agitation : 3 Circultn : 6  U.sonic : &( 120) 

OFF Format 
Dist.base : Volume Scaling : Auto Axis : L0gX. LinearY 

Data 
M e d i a n  : 139.044Wm SP.Area : 545cma/sm* S.D. : 85.760rrm 
Mode : 142.353pmMean : 157.443pm 
C.V. : 54.47% 

Span : (D 10.0-D 90.0) / D50 = 

Dia. on %( 5.0%): 56.536pm %on D1a.C 0.100~m): 0.0% 
Dia. on Yo( 25.0V0) : 94.598pm % on Dia.< l.OOOpm) : 0.0% 
Dia. on yo( 50.0%) :139.044pm 5% on Dia.( 10.0OOpm) : 0.2% 
Dia. on yo( 75.0%) :199.979pm 7- on Dia.( lOo.OOO~m) : 28.1% 
Dia. on yo( 95.0%) :323.134pm yo on Dia.(lOOO.C?OOpm) : 1 0 0 . O ~ o  

1.443 - .  

Sizs(rrn> 

1019.5 
890.1 
777.1 
678.5 
592.4 
51 7.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.34 100.00 
0.61 99.66 
1.10 99.05 
1.71 97.94 
2.65 96.23 
4.33 93.59 
6.40 89.26 
7.85 82.86 
9.30 75.01 
9.23 65.71 
9.55 56.47 
9.33 46.93 
8.63 37.60 
7.69 .28.97 
6.18 21.28 
5.35 15.10 
3.99 9.75 
2.47 5.76 
1.39 3.29 
0.87 1.91 
0.42 1.03 
0.25 0.62 
0.15 0.36 

Particle size/ vm 

Size(prn) 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
3.729 
1.510 
1.318 
1.151 
1.005 
0.877 
0.766 

0.00 0.22 
0.00 0.22 
0.00 0.22 
0.00 0.22 
0.00 0.22 
0.00 0.22 
0.00 0.22 
0.00 0.22 
0.00 0.22 
0.00 0.22 
0.00 0.22 
0.00 0.22 
0.00 0.22 
0.00 0.22 
0.00 0.22 
0.11 0.22 
0.11 0.11 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

0.669 
0.584 
0.510 
0.445 

0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0,150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 
0.022 

0.389 

0.00 0.00 
0.00 0.00 
0.00 0.00 

I O . 0 0  0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

F - 584 



HNF-8862, Rev. 0 

Condltlon 
T%(He-Ne) : 76.8 DiSt.Form: Std. Sampling times : 100 

(LAMP): 84.5% , R.R.lndex: 1.14-0.OOi < > " 
Agitation : 3 Circultn : 6  U.sonic : om'( 120) 

OFF Format 

Date 
Dist.base : Volume Scaling : Auto Axis : LOEX. LinearY 

_. ~- 
Median : 143.725vm SP.Area : 458cma/cm' S.D. : 72.783pm 
M o d e  : 142.276vmMean : 158.521pm 
C.V. : 45.91y0 

Span : (D 10.O.D 90.0) / D50 = 1.183 

Dia. on %< 5.0%) : 70.077vm yo on DIa.< 0.lOOpm) : 0.0% 
Dia. on YoC 25.0%) :108.018vm % on Dla.< 1.OOOpm) : 0.0% 
Dia. on %C 50.0%) :143.725vm Yo on Dia.< 10.000pm) : O.Oyo 
Dia. on %< 75.073 :192.202vm Yo on Dia.< 100.000pm) : 19.6% 
Dia. on %< 95.0%) :297.289pm 5% on Dia.<1000.Q00vm) : 100.O~o. 

- .  

Particle size I Irm 

S l r e < p m )  Freq<5%>Und<70,) Slze<vm) Freq(%)Und(%> Sizecvm) Freq<%)Und<%) 

1019.5 0.00 100.00 26.11 0.00 0.00 0.669 0.00 0.00 
890.1 0.00 100.00 22.80 0.00 0.00 0.584 0.00 0.00 
777.1 0.00 100.00 19.90 0.00 0.00 0.510 0.00 0.00 
678.5 0.00 100.00 17.38 0.00 0.00 0.445 0.00 0.00 
592.4 0.19 100.00 15.17 0.00 0.00 0.389 0.00 0.00 

0.00 0.00 0,339 0.00 0.00 
0.00 0.00 0.296 0.00 0.00 

394.2 1.24 98.82 10.10 0.00 0.00 0.259 0.00 0.00 
344.2 2.28 97.58 8.816 0.00 0.00 0.226 0.00 0.00 
300.5 3.74 95.30 7.697 0.00 0.00 0.197 0.00 0.00 
262.4 5.62 91.55 6.720 0.00 0.00 0.172 0.00 0.00 
229.1 7.92 85.94 5.867 0.00 0.00 0.150 0.00 0.00 
200.0 10.29 78.02 5.122 0.00 0.00 0.131 0.00 0.00 
174.6 12.13 67.72 4.472 0.00 0.00 0,115 0.00 0.00 
152.5 12.88 55.59 3.905 0.00 0.00 0.100 0.00 0.00 
133.1 12.36 42.72 3.409 0.00 0.00 0.087 0.00 0.00 

0.00 0.00 0.076 0.00 0.00 116.2 9.94 30.35 2.976 
0.00 0.00 0.067 0.00 0.00 101.5 7.74 20.41 2.599 
0.00 0.00 0.058 0.00 0.00 88.58 5.33 12.68 2.269 
0.00 0.00 0.051 0.00 0.00 77.34 3.22 7.34 1.981 

67.52 1.93 4.12 1.729 0.00 0.00 0.044 0.00 0.00 
0.00 0.00 0.039 0.00 0.00 58.95 1.11 2.19 1.510 

51.47 0.59 1.08 1.318 0.00 0.00 0.034 0.00 0.00 
0.00 0.00 0.029 0.00 0.00 44.94 0.32 0.49 1.151 

39.23 0.17 0.17 1.005 0.00 0.00 0.026 0.00 0.00 
0.00 0.00 0.022 0.00 0.00 34.25 0.00 0.00 0.877 

29.91 0.00 0.00 0.766 0.00 0.00 

517.2 0.35 99.81 13.25 
451.6 0.63 99.45 11.56 

F - 585 



HNF-8862, Rev. 0 
for Windows(TM) Vsr.l.20j Oct/09/'01 10:45 HORIBA LA-910 

Laser scattering Particle size distribution analyzer 
PARTICLE SIZE.MEASUREMENT DATA 
ID# : 010731-680 15:41 Material : 50.220 um Quartz 
Filename : BC130680 Source : CEC/BCR 
Sample : 5CR 130 Lot Numbe : Bottle 618 / Jar 130-5 

Condition 
Tyo(He-Ne) : 76.8 Dist.Form: Std. Sampling times : 100 

> \ . A  (LAMP) : 84.5% R.R.lndex: 2.40-0.OOi ( 

Agitation : 3 Circultn : 6  U.sonic : d( 120) id" 
Format OFF WFJt 

Dist.base : Volume Scaling : Auto Axis : LOEX. LinearY 
Data 

Median : 138.448prn SP.Area : 618cm'/crna S.D.  : 86.11 
Mode : 163.014pmMean : 156.930pm 
C.V. : 54.88% 

7um 

Span : (D 10.O.D 90.0) / D50 E 

Dia. on Yo( 5.0%) : 5 5 . 6 7 2 ~ ~ 1  ' % on Dia.( 0.100pm) : 0.0% 
Dia. on To( 25.0v0) : 93.743pm % on Dia.( l.OOOpm> : O.Oyo 
Dia. on Yo( 50.00/,> :138.448prn Yo on Dia.( 10.000pm) : 0.3Y0 
Dia. on %( 75.0%) :199.647pm %on D1a.C 100.000~rn) : 28.6% 
Dia. on %( 95.0%) :323.780pm 7% on Dia.(lOOO.OOOpm) : 100.0%. 

1.454 
- .  

10. 

1020 
Particle size / vm 

Size(Mm) Freq(%)Und(%) Size(wn) FreqC%>Und(%) Size(um) Freq(%>Und(%) 
. ,  

1019.5 
890.1 
777.1 
678.5 

517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

592.4 

88.58 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.34 100.00 
0.61 99.66 
1.10 99.05 
1.72 97.94 
2.71 96.22 
4.32 93.51 
6.19 89.19 

9.07 75.12 
9.53 66.05 
9.19 56.53 
9.19 47.33 
8.72 38.15 
7.61 29.43 
6.90 21.83 
5.14 14.93 
3.76 9.79 
2.43 6.03 
1.49 3.59 
0.79 2.11 
0.43 1.32 
0.26 0.89 
0.17 0.63 

7.88 82.99 

26.11 0.11 
22.80 0.00 
19.90 0.00 
17.38 0.00 
15.17 0.00 
13.25 0.00 
11.56 0.00 
10.10 0.00 
8.816 0.00 
7.697 0.00 
6.720 0.00 
5.867 0.00 
5.122 0.00 
4.472 0.00 
3.905 0.00 
3.409 0.00 
2.976 0.00 
2.599 0.00 
2.269 0.11 
1.981 0.13 
1.729 0.12 
1.510 0.00 
1.318 0.00 
1.151 0.00 
1.005 0.00 
0.877 0.00 
0.766 0.00 

0.46 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.35 
0.24 
0.12 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.669 0.00 
0.584 0.00 
0.510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 
0.172 0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 
0.022 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

F - 586 
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"F-8862; Rev. 0 
for Windows(TM) Ver.l.20j Oct/08/'01 15:42 HORIBA LA-91.0, . 

Laser scattering particle size distrlbutlon analyzer 
PARTICLE SIZE MEASUREMENT DATA Materia, : AW103 Solids 
ID# 
Filename I Awl03740 
Sample . SOlT00142.45 Lot Nurnbe I SOlT001421Y5 

: 010810-740 12:08 
Source ' so 1 TOO1 020 

Condition 
73.6 Dist.Forrn T%'&!%$3 i 60.5% R.R. Index 

Agitation : 1 Circultn 

Format 

Data 
Dist.base : Volume Scaling 

Std. Sampling times : 100 
0.74-0.OOi ( > 
6 U.sonic : &< 120) 

OFF 
A u t o  Axis : LogX . LinearY 

~~ 

Median : 5.330pm SP.Area : 12148cm'/cmJ S.D. : 155.008pm 
Mode : 3.665pm Mean : 58.534pm 
C.V. : 264.82Y0 

Span : CD 10.O.D 90.0) / D50 = 26.785 

Dia. on %( 5.0V0> : 2.081pm-. \yo on Dia.( 0.100pm) : 0.0% 
Dia. on %( 25.0%) : 3.396pm yo on Dia.< 1.000pm) : 0.0% 
Dia. on %( 50.0%) : 5.330pm % on Dia.( 10.000pm) : 71.2% 
Dia. on %( 75.070) : 12.26lpm yo on Dia.( 100.000pm) : 89.3% 
Dia. on Yo( 95.0%) :508.474pm yo on Dia.(lOOO.OOOpm) : 100.070 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133,. 1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

0.00 100.00 
0.40 100.00 
0.72 99.60 

2.34 97.57 
1.83 95.23 
1.10 93.40 
0.65 92.30 
0.39 91.65 
0.29 91.26 
0.22 90.97 
0.21 90.75 
0.22 90.54 
0.23 90.32 
0.25 90.09 
0.25 89.84 
0.30 89.59 
0.32 89.29 
0.36 88.97 
0.43 88.61 
0.49 88.18 
0.56 87.69 
0.59 87.13 
0.74 86.54 
0.73 85.80 
0.84 85.07 
0.95 84.23 

1.30 98.87 

Particle size 1 Nrn 

Size(pm) Freq(%)Und(%l SizeCpm) Freq(o/,)Und<% 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 
0.877 
0.766 

1 .08 
1.20 
1.35 
1.58 
1.84 
2.14 
2.60 
3.17 
3.80 
4.54 
5.43 
6.40 
7.26 
7.81 
7.85 
7.28 
6.15 
4.71 
.3.25 
2.01 
1.09 
0.52 
0.21 
0.00 
0.00 
0.00 
0.00 

83.28 
82.20 
81 .OO 
79.64 
78.07 
76.22 
74.08 
71.47 
68.30 
64.50 
59.96 
54.53 
48.13 
40.87 
33.06 
25.21 
17.92 
11.7% 
7.07 
3.82 
3.82 
0.72 
0.21 
0.00 
0.00 
0.00 
0.00 

0.669 0.00 
0.584 0.00 
0.510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 
0.172 0.00 
0.150 . 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 
0.022 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

F - sa7 



HNF-8862, Rev. 0 
for Windows(TM) Ver. 1 .20j Oct/08/'01 15:42 HORIBA LA-910. 

Laser scattering particle size dlstribution analyzer 
PARTICLE SIZE-MEASUREMENT DATA 
ID# : 010810-740 12:08 Material AW103 Solids 
Filename : Awl03740 Source SOlT001020 
Sample : SOlTO0142C~ L o t  Numbe i S O l T 0 0 1 4 ~ 5  

Condition 
T70(He-Ne 73.6 DisLForm: Std. Sampling times : 100 

Agitation : 1 Clrcultn : 6  
(LAMP< i 60.5% R.R.lndex: 1.16.0.00i ( > 

U.sonic 

Format 
Dist.base : Volume Scaling : Auto Axis : LogX. LinearY 

Data 
Median : 7.631pm SP.Area : 27633cmZ/cm' S.D. : 186.482pm 
Mode : 8.236pm Mean : 77.435pm 
C.V. : 240.83% 

Span : (D 10.0-D 90.0) / 050 = 58.029 

Dia. on yo( 5.0%) : 0.342pm' ' yo on Dia.< 0.100tJm) : 0.0% 
Dia. on %( 25.0%) : 3.279pm % on Dia.( 1.000pm> : 9.5% 
Dia. on %( 50.0%) : 7.631w-n 5% on Dia.( 10.000#Jm) : 59.0% 
Dia. on yo( 75.00/0) : 17.610pm yo on Dia.( 100.000pm) : 87.5% 
Dia. on %( 95.0%) :591.653vm %on Dia.<1000.000pm) : 100.0% 

Size(vrn) 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

Freq(9WJnd(%) 

0.00 100.00 
0.59 100.00 
1.56 99.41 
2.83 97.86 
3.05 95.03 
1.85 91.97 
0.97 90.12 
0.55 89.15 
0.35 88.60 
0.25 88.25 
0.17 88.00 
0.12 87.82 
0.12 87.70 
0.10 87.58 
0.00 87.48 
0.00 87.48 
0.00 87.48 
0.14 87.48 
0.17 87.33 
0.20 87.16 
0.28 86.96 
0.37 86.67 
0.47 86.31 

0.89 85.20 
1.17 84.31 
1.44 83.14 

-- 

0.64 85.84 

Particle siw I pm 

Size(pm) Freq(%Und(%,) 

26.11 1.82 81.70 
22.80 2.35 79.88 
19.90 2.81 77.53 
17.38 3.30 74.72 
18.17 3.72 71.42 
13.25 4.06 67.71 
11.56 4.32 63.65 
10.10 4.49 59.33 
8.816 4.55 54.83 
7.697 4.50 50.28 
6.720 4.40 45.78 
5.867 4.20 41.38 

4.472 3.76 33.21 
3.905 3.51 29.44 
3.409 3.26 25.93 
2.976 2.90 22.67 
2.599 2.49 19.77 
2.269 2.10 17.28 
1.981 1.72 15.18 
1.729 1.39 13.46 
1.510 1.07 12.0.7 
1.318 0.85 11.01 
1.151 0.68 10.15 
1.005 0.56 9.48 
0.877 0.49 8.92 
0.766 0.46 8.43 

5.122 3.97 37.18 

Size(prn) 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 
0.022 

Freq(%)Und(70b) 

0.46 7.98 
0.50 7.52 
0.58 7.02 
0.68 6.45 
0.83 5.77 
0.94 4.95 
1.00' 4.00 
0.96 3.00 
0.80 2.04 
0.59 1.24 
0.34 0.65 
0.21 0.31 
0.10 0.10 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

F - 588 



HNF-8862, Rev. 0 
tor Wtndows(TM) Ver.l.201 Oct/08/’01 15:42 HORIBA LA-910 

Laser scattering particle size distribution analyzer 
PARTICLE SIZE MEASUREMENT DATA 
ID# : 010810-740 12:08 Material : AW103 Solids 
Filename : Awl03740 source . S01T00102 
sample : S01T00142#~ Lot Numbe i SOlT0014225’ 

condition 
T%(He-NeZ i 73.6 Dist.Form: Std. Sampling times : 100 

> d.+ (LAMP . 60.5% R.R.Index: 2.40-0.001 < 
Agitation : 1 Circultn :6 U.sonic : rn( 120) fj,Sr’Oi 

!IFF Format 

Data 
Dist.base : Volume Scaling : Auto Axis : LOEX. LinearY 

Median : 4.635pm SP.Area : 16724cm2/cm3 S.W. : 152.037pm 
Mode : 2.422pm Mean : 55.474pm 
C.V. : 274.07% 

Span : (D 10.O.D 90.0) / D50 = 19.215 

Dia. on %( 5.0%): 1.295prn-’ ‘%on Dia.( 0.100pm) : 0.0% 
Dia. on Yo< 25.0%0) : 2.366pm Yo on Dia.( l . O O O ~ m )  : 1.6% 
Dia. on VO( 50.0%0) : 4 . 6 3 5 ~ ~ 1  on Dia.( 1O.OOOpm) : 68.4% 
Dia. on Yo( 75.0%) : 14.394pm % on DiaX 1OO.OOOpm) : 90.2% 
Dia. on Yo( 95.0%) :503.225pm % on Wia.(1000.000~m) : 100.0% 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 

0.00 
0.39 
0.71 
1.27 
2.29 
1.72 
1 .oo 
0.55 
0.32 
0.23 

100.00 
100.00 
99.61 
98.90 
97.63 
95.35 
93.63 
92.63 
92.08 
91.75 

262.4 0.18 91.53 
229.1 0.16 91.35 
200.0 0.16 91.19 
174.6 0.18 91.03 
152.5 0.19 90.85 
133.1 0.20 90.66 
116.2 0.23 90.46 
101.5 0.27 90.23 
88.58 0.32 89.95 
77.34 0.39 89.64 
67.52 0.45 89.25 
58.95 0.55 88.80 
51.47 0.67 88.25 
44.94 0.79 87.58 
39.23 0.91 86.80 
34.25 1.11 85.88 
29.91 1.37 84.78 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 

2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 
0.877 
0.766 

3.409 

- 
1.58 
1.78 
I .97 
2.17 
2.35 
2.46 
2.57 
2.51 
2.81 
3.19 
3.40 
3.61 
4.08 
4.52 
4.89 
5.21 
5.42 
5.64 
5.63 
5.18 
4.05 
3.10 
2.19 
1.43 
0.85 
0.46 
0.24 

83.40 
81.82 
80.05 
78.08 
75.91 

.73.56 
71.10 
68.53 
66.02 
63.21 
60.02 
56.61 
53.00 
48.93 
44.40 
39.52 
34.31 
28.89 
23.25 
17.62 
12.44 
8.39 
5.29 
3.10 
1.67 
0.81 
0.35 

0.669 0.12 
0.584 0.00 
0.510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 
0.172 0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 
0.022 0.00 

0.12 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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JmF-8862, Rev. 0 
for Windows(TM) Ver.l.2Oj Oct/08/’01 15:43 HORIBA LA-910. 

Laser scatterina particle size distribution analyzer 

Material : AW103 Solids 
-PARTICLE SIZE.MEASUREMENT DATA 

: 010810.743 12:38 . SO 1T001020 
ID# 
Filename i Awl03743 Source 
Sample . SOlT00142%5 Lot Numhe 1 SOlT00142A5 

Condition Sampling times : 100 
Dist.Form: Std. 
R.R. Index:  0.74.0.00i ( > 

brF 

T%(He-Ne . 75.7 
<LAMP3 I 59.0% 

Agitation : 3 Circultn : 6  U.sonic : 0lw1200) dSr- 
Format 

Dist.base : Volume Scaling : Auto Axis : LogX . LinearY 
Data 

Median : 3.386pm SP.Area : 19311cm~/cm* S.D. : 6.112pm 
Mode : 2.786pm Mean : 5.444pm 
C.V. : 112.27% 

span : (0 10.0-D 90.0) / D50 = 

Dia. on %( 5.0%) : 1.463pm- ‘%on DiaX 0.100pm) : 0.0% 
Dia. on %( 25.0%) : 2.307pm yo on Dia.( 1.00Opm) : 0.47- 
Dia. on %( 50.0Q/,) : 3.386pm yo on Dia.( 10.000pm) : 88.4% 
Dia. on %( 75.0%) : 5.623~~7 Yo on Dia.( 1oo.oOOpm) : 100.0% 
Dia. on %( 95.073 : 18.174pm Yo on Dia.~1000.000pm> : 100.0% 

2.801 

Size(pm> 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.16 100.00 
0.30 99.84 
0.43 99.54 
0.62 99.11 
0.80 98.49 

PMicle size I pm 

Size(clm) Freq(%>Und(%b) 

26.11 0.93 97.69 
22.80 1.02 96.76 
19.90 1.11 95.74 
17.38 1.24 94.63 
15.17 1.39 93.40 
13.25 1.57 92.00 
11.56 1:86 90.43 
10.10 2.23 88.57 
8.816 2.65 86.34 
7.697 3.21 83.68 
6.720 3.95 80.47 
5.867 4.89 76.53 
5.122 5.97 71.64 
4.472 7.11 65.67 
3.905 8.13 58.56 
3.409 8.84 50.43 
2.976 9.03 41.59 
2.599 8.62 32.56 
2.269 7.62 23.95 
1.981 6.17 16.32 
1.729 4.49 10.15 
1.510 2.88 5.67 
1.318 1.60 2.79 
1.151 0.76 1.18 
1.005 0.31 0.42 
0.877 0.11 0.11 
0.766 0.00 0.00 

SizeCvm) FreqC%>Und(%) 

0.669 0.00 0.00 
0.584 0.00 0.00 
0.510 0.00 0.00 
0.445 0.00 0.00 
0.389 0.00 0.00 
0.339 0.00 0.00 
0.296 0.00 0.00 
0.259 0.00 0.00 
0.226 0.00 0.00 
0.197 0.00 0.00 
0.172 0.00 0.00 
0.150 0.00 0.00 
0.131 0.00 0.00 
0.115 0.00 0.00 
0.100 0.00 0.00 
0.087 0.00 0.00 
0.076 0.00 0.00 
0.067 0.00 0.00 
0.058 0.00 0.00 
0.051 0.00 0.00 
0.044 0.00 0.00 
0.039 0.00 0.00 
0.034 0.00 0.00 
0.029 0.00 0.00 
0.026 0.00 0.00 
0.022 0.00 0.00 

F - 590 



HNF-8862. Rev. 0 
for Windows(TM) Ver.l.20j Oct/08/'01 15:43 HORIBA LA-910 

Laser scattering particle size distribution analyzer 
PARTICLE SIZE MEASUREMENT DATA 
ID# . 010810-743 12:38 Material . AW103 Solids 

: SO1 TOO1 020 Filename i Awl03743 Source 
Sample . S O I T O O ~ ~ ~ &  Lot Numbe ! s o i r o o i 4 2 ~ ~ "  

Condition 
T%(He-Nej i 75.7 Dist.Form: Std. Sampling times : 100 

Agitation : 3 
<LAMP . 59.02 R.R.Index: 1.16-0.OOi ( ) 

Circultn : 6  U.sonic :sm(l200) 
OFF Format 

Data 
Dist.base : Volume Scaling : Auto Axis : LogX . LinearY 

Median : 3.246pm SP.Area : 56203cm2/cm' S.D. : 7.131pm 
Mode : 10.792pm Mean : 6.169pm 
C.V. : 115.60%0 

Span : (D 10.0-0 90.0) / D50 = 

Dia. on %( 5.0%) : 0.254pm- \ % on Dia.< 0 . l O O p m )  : 0.0% 
Dia. o n  %( 25.0%) : 0.857pm %on Dia.( l .OOOpm> : 27.3% 
Dia. on %( 50.0%) : 3.246pm %on Dia.( 10.000pm) : 77.2% 
Dia. on %( 75.0'%) : 9.216pm Yo on Dia.( 1OO.OOOpm) : 100.O%o 
Dia. on %( 95.0%) : 21.297pm %on Dia.(lOOO.OOOpm) : 100.0% 

4.968 

SizeCpm) 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

Freq(%)Und(%b) 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.17 100.00 
0.34 99.83 
0.61 99.49 
1.08 98.88 

Size(pm) 

26.1 1 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 
0.877 
0.766 

Partislc size 1 pm 

Freq(%)und(%) 

1.71 97.80 
2.16 96.08 
2.71 93.92 
3.04 91.21 
3.40 88.17 
3.60 84.77 
3.69 81.17 
3.68 77.47 
3.59 73.80 
3.45 70.21 
3.33 66.7.5 
3.19 63.42 
3.08 60.23 
3.04 57.15 
3.02 54.10 
3.01 51.09 
2.95 48.08 
2.89 45.13 
2.78 42.24 
2.67 39.46 
2.57 36.79 
2.38 34.22 
2.28 31.84 
2.15 29.56 
2.05 27.41 
2.00 25.35 
1.98 23.35 

Sizecpm) 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 
0.022 

Freq(%)Und<%) 

2.02 21.37 
2.10 19.35 
2.24 17.25 
2.38 15.01 
2.54 12.63 
2.52 10.09 
2.31 7.56 
1.94 5.25 
1.43 3.32 
0.95 1.89 
0.50 0.94 
0.29 0.43 
0.14 0.14 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
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"F-8862, Rev. 0 
tor Windows(TM) Ver.l.20j Oct/08/'01 15:43 HORIBA LA-91.0. 

Laser scattering particle 5828 distribution analyzer 
PARTICLE SIZE MEASUREMENT DATA Material : AW103 solids 
ID# 
Filename i Awl03743 
Sample . S01T00142K5 Lot Numbe : S01T0014~5  

: 010810-743 12:38 
source : S01T001020 

Condition 
Sampling times : 100 

) &C. 
Dist.Form: Std. 
R.R.Index: 2.40-0.001 < 75.7 T%(x%fig3 i 59.0% 

Agitation : 3 Circultn : 6  U.sonic : ~d1200) pjit;/ol 
Format 

Data 
Dist.base : Volume Scaling : Auto Axis : LogX . LinearY 

Median : 2.612pm SP.Area : 26140cm2/cmz S.D. : 7.225pm 
Mode : 1.859pm Mean : 5.57911m 
C.V. : 129.51% 

Span : (D 10.0.D 90.0) / D5O = 

Dia. on yo( 5.0%) : 0.945vm- \yo on Dia.( 0 . l O O p m )  : 0.0% 
Dia. on %( 25.0v0) : 1.635pm yo on Dis.< 1.000~m) : 6.1% 
Dia. on %( 50.0QJ,) : 2.612pn-1 '% on Dla.( 10.000pm) : 84.2V0 
Dia. on vo( 75.0%) : 5.771pm % on Dia.( 100.000pm) : 100.0% 
Dia. on %( 95.0%) : 22.143um 7- on Dia.(lOOO.OOOpm) : 100.0% 

5.284 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0;oo 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.18 100.00 
0.36 99.82 
0.59 99.46 
0.88 98.87 
1.22 98.00 

26.1 1 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 
0.877 
0.766 

F 

1.44 96.78 
1.59 95.34 
1.71 93.75 
1.83 92.03 
1.92 90.20 
1.97 88.28 
2.01 86.31 
1.88 84.30 
2.09 82.42 
2.41 80.33 
2.59 77.93 
2.78 75.34 
3.30 72.56 
3.89 69.26 
4.51 65.37 
5.19 60.86 
5.91 55.68 
6.74 49.77 
7.48 43.03 
7.68 35.55 
6.95 27.87 
6.07 20.92 
4.94 14.85 
3.73 9.92 
2.59 6.18 
1.64 3.59 
1.00 1.95 
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0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 
0.022 

0.58 
0.26 
0.12 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.95 
0.37 
0.12 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev. 0 
for Windows(TM) Ver.l.2Oj OCt/O9/'01 09:37 HORXBA LA-910 

Laser scattering particle size distribution anaiyzer 
PARTICLE SIZE MEASUREMENT DATA 
ID# : 010817-840 10:25 Material : AY-101 Solids 

Samole : SOlT001492 Lot Numbei : SOlT001492 

Canditlon 

Filename : AY101840 source : s o o ~ o o i o i 7  

Samolina times : 100 
) 

TVofHe-Ne): 83.4% DiSt.FOrm: Std. 

Agitation : 1 Circuitn 

(LAMP) : 81.2% R.R.Index: 0.74-0.001 C 
: 6  Usonic : OFF(1200) 

Format 

Data 

Dist.base : Volume Scaling : Auto Axis : LogX - LinearY 

Median : 7.408pm SP.Area : 10110cm2/cm3 S.D. : 82.763pm 
Mode : 7.202pm Mean : 35.184pm 
C.V. : 235.23% 

Span : (D 10.0-D 90.0) / D50 = .lS,.SSS 

Dia. on %o( 5.0°?o) : 2.257vm % on Dia.( 0.100pm) : 0.0% 
Dia. on %( 25.0%) : 4.424pm 9'0 on Dia.( 1.000pm) : 0.0% 
Dla. on "/o( 50.0%) : 7.408pm 0% on Dia.( l O . O O O p m )  : 65.3% 
Dia. on %( 75.0%) : 12.646pm O/O on Dia.( 100.000pm) : 89.3% 
Dia. on %( 95.0%) : 259.411vm %o on Dia.(1000.000~rn) : 100.0% 

Size(pm> Freq(%)Und(%) Size(prn) Freq(%)Und(%) Size<prn) Freq(%)Und(%) 

1019.5 0.00 100.00 26.11 0.75 88.10 0.669 0.00 0.00 
890.1 0.00 100.00 22.80 1.36 87.36 0.584 0.00 0.00 
777.1 0.00 100.00 19.90 2.12 86.00 0.510 0.00 0.00 
678.5 0.00 100.00 17.38 3.07 83.87 0.445 0.00 0.00 
592.4 0.12 100.00 15.17 4.09 80.80 0.389 0.00 0.00 

99.88 13.25 5.01 76.71 0.339 0.00 0.00 % 

99.67 11.56 5.94 71.70 0.296 0.00 0.00 
99.29 10.10 6.68 65.76 0.259 0.00 0.00 

517.2 0.21 
45X.6 0.38 
394.2 0.68 
344.2 1.23 
300.5 2.22 
262.4 1.94 
229.1 1.49 
200.0 1.05 
174.6 0.64 
152.5 0.38 
133.1 0.22 
116.2 0.17 
101.5 0.12 
88.58 0.00 ~~ ~ ~~ 

77.34 0.00, 
67.52 0.00 
58.95 0.00 
51.47 0.11 
44.94 0.13 
39.23 0.16 

98.61 
97.38 
95.16 
93.22 
91.73 
90.68 
90.05 
89.67 
89.44 
89.28 
89.15 
89.15 
89.15 
89.15 
89.15 
89.05 
88.91 

8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

7.08 
7.13 
6.92 
6.53 
5.99 
5.38 
4.74 
4.09 
3.41 
2.74 
2.07 
1.44 
0.89 
0.47 
0.20 
0.00 
0.00 
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59.08 
52.01 
44.88 
37.95 
31.42 
25.43 
20.05 
15.31 
11.22 
7.81 
5-08 
3.00 
1;56 
0.67 
0.20 
0.00 
0.00 

0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 

0.067 
0.058 
0.051 
0.044 

0.034 
0.029 
0.026 

a.076 

a.039 

0.00 0.00 
0.00 ' 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 ~~~~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 



"F-8862, Rev. 0 
for Windows(TM) Ver.l.20j Oct/09/'01 10:38 HO.RIBA LA-910 . 

Laser scattering particle size Uistributlon analyzer 
PARTICLE SIZE MEASUREMENT DATA Materia, : AY-lO1 Solids 

source . SOOT001017 
ID# 
Filename i AY101840 
Sample . S01T001492 Lot Numbe t S01T001492 

: 010817-840 10:25 

Condition 
Tyo(He.Ne) : 83.4 Dist.Form: Std. Sampling times : 100 

Agitation : 1 Circuitn : 6  U.sonic : OFF(1200) 
(LAMP): 81.2% R.R.index: 1.16-0.OOi ( > 

Format 

Data 
Dist.base : Volume Scaling : Auto Axis : LogX . LinearY 

Median : 9.241pm SP.Area : 12349cmz/cm' S.D. : 114.949pm 
Mode : 9.452pm Mean : 53.046pm 
C.V. : 216.70% 

Span : (D 10.0-D 90.0) / D50 = 28.302 

Dia. on yo( 5.0v0) : 1.166pm on Dia.( 0.100pm) : 0.0% 
Dia. on yo( 25.0%): 5.178vm yo on Dia.( 1.000pm) : 3.8% 
Dia. on yo( 50.070) : 9.241pm vo on Dia.( 10.000pm) : 54.2% 
Dia. on %( 75.0%0) : 15.853pm vo on Dia.( 100.000pm) : 86.1% 
Dia. on Yo( 95.0%o) :358.551vm % on Dia.(lOOO.QOOpm) : 100.0% 

- , 

Size(vm> Size(pm) 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.41 100.00 
0.92 99.59 
1.89 98.67 
2.55 96.78 
2.43 94.23 
1.87 91.80 
1.41 89.93 
0.99 88.52 
0.62 87.53 
0.40 86.92 
0.24 86.51 
0.15 86.28 
0.00 86.13 
0.10 86.13 
0.00 86.03 
0.00 86.03 
0.00 86.03 
0.11 86.03 
0.13 85.92 
0.20 85.79 
0.32 85.60 

0.74 84.76 
0.51 85.27 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 
0.877 
0.766 

1.18 84.03 
2.02 82.85 
3.04 80.83 
4.13 77.80 
5.35 73.66 
6.41 68.31 
7.14 61.91 
7.30 54.77 
6.94 47.46 
6.17 40.52 
5.35 34.35 
4.35 29.01 
3.54 24.65 
2.94 21.11 
2.44 18.17 
2.04 15.73 
1.69 13.69 
1.44 12.00 
1.23 10.56 
1.13 9.33 
1.14 8.20 
1.08 7.06 
1.09 5.98 
1.06 4.89 
0.98 3.83 
0.85 2.85 
0.65 2.00 

wn 

SireCpm) 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 
0.022 

Freq(%)U nW%) 

0.46 1.35 
0.31 0.89 
0.21 0.58 
0.14 0.37 
0.12 0.23 
0.11 0.11 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

F - 594 



HNF-8862, Rev. 0 
for WindowsCTM) Ver.l.2Oj OCVO9/'01 09:39 HORIBA LA-910 

Laser scattering partlcle size distribution analyzer 
PARTICLE SIZE MEASUREMENT DATA 
ID# : 010817-840 10:25 Materlal 
Filename : AY101840 Source : SOOT001017 
Samde : SOlT001492 Lot Numbei : SOlT001492 

: AY-101 Solids 

Condition 
Dist.Form: Std. Sarnolina times : 100 

) 
TVoCHe-Ne): 83.4% 

(LAMP) : 81.2% R.R.1ndex: 2.40-0.001 ( 

Agitation : 1 Clrcultn : 6  U.sonlc : OFF(1200) 

Format 
Dist.base : volume Scaling : Auto .Axis : LogX -. LlnearY 

Data 
Median : 7.424pm SP.Area : 13787cm2/cm3 S.D. : 80.047pm 
Mode : 9.403pm Mean : 33.369um 
C.V. : 239.89% 

Span : (0 10.0-D 90.0) / D50 = -12521 

Dia. on O/O( 5.0%) : 1.329pm 0% on Dia.( 0.100pm) : 0.0% 
Dia. on %( 25.0%) : 3.298wm % on Dia.( 1.000pm) : 1.7% 
Dia. on %( 50.0%) : 7.424pm % on Dia.( 10.000pm) : 63.7% 
Dia. on "/o( 75.0%) : 13.204pm 0% on Dia.< lO0:OOOpm) : 90.0% 
Dia. on O/o( 9S.0°/o) : 251.8101.1m %o on Dia.<lOOO.OOOp~> : 100.0% 

0.02 0.1 1.0 10.0 io0 1020 
Particle size / pm 

517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

0.19 
0.35 
0.63 
1.13 
2.04 
1.80 
1.40 
0.97 
0.62 
0.37 
0.23 
0.17 
0.13 
0.11 
0.11 
0.11 
0.12 
0.13 
0.16 
0.21 

1019.5 0.00 100.00 
890.1 0.00 100.00 
777.1 0.00 100.00 
678.5 0.00 100.00 
592.4 0.11 100.00 

99.89 
99.70 
99.35 
98.72 
97.58 
95.54 
93.75 
92.35 
91.38 
90.76 
90.39 
90.16 
89.99 
89.86 
89.74 
89.63 
89.52 
89.40 
89.27 
89.11 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

0.98 
1.62 
2.49 
3.45 
4.34 
5.18 
5.77 
6.62 
6.09 
5.47 
4.92 
4.31 
3.93 
3.64 
3.40 
3.24 
3.16 
3.12 
3.12 
3.12 
2.83 
2.35 
1.83 
1.32 
0.85 

88.01 
87.02 
85.40 ~~ 

82.92 
79.46 
75.12 
69.94 
64.17 
57.55 
51.45 
45.99 
41.07 
36.76 
32.83 
29.19 
25.79 
22.55 
19.39 
16.27 
13.15 
10.03 
7.21 
4.86 
3.03 
1.71 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.13 0.13 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 . 
0.00 0.00 
0.00 0.00 ~~~~ ~~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

F - 595 



"F-8862, Rev. 0 
for WindowsCTM) Ver.l.20j OCt/O9/'01 09:43 HORIBA LA-910 

Laser scattering partlcle size distribution analyzer 
PARTICLE SIZE MEASUREMENT DATA 
ID# : 010817-843 10:55 Material : AY-101 Solids 
Filename : AY101843 source ' : SOOT001017 
Samole : SOlT001492 Lot Numbei : SOlT001492 

Condition 
T%We-Ne): 78.5% Dist.Form: Std. Sarnolino times : 100 

Agitation : 3 Circuitn : 6  u.sontc : OFF(1200) 
CLAMP) : 72.8% R.R.1ndex: 0.74-0.OOi ( 1 

Format 

Data 
Dist.base : volume Scaling : Auto Axis : LogX - LinearY 

Median : 4.045vm SP.Area : 16288cm2/cm3 S.D. : 2 .147~m 
Mode : 4.165pm Mean : 4.501~m 
C.V. : 47.70% 

Span : <D 10.0-D 90.0) / D50 = -1,242 

Dia. on O/o( 5.0%) : 1.953pm %O on ora.( 0.loOUm) : 0.0% 
Dia. on %( 25.0%) : 2.987um 0% on Dla.( 1.000Um) : 0.0% 
Dia. on Vo( 50.0%) : 4.045pm % on Dla.< 1O.OOOum) : 97.5% 
Dla. o n  YO( 75.0%) I 5.509jdm -7-0 on Dia.( l O O . O O O ~ m )  : 100.0% 
Dla. on %( 95.0%) : 8.642pm 9'' on Dia.(lOOO.OOOum) : 100.0% 

0.02 0.1 1.0 10.0 100 1020 

Sizeturn) 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

FreqWo)Und<%) 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

Size<pm> 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 

0.00 100.00 11.56 
0.00 100.00 10.10 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 

Pmicle size I pm 

Freq <o/o)U nd<%> 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.15 100.00 
0.33 99.85 
0.65 99.52 
1.22 98.87 
2.14 97.65 
3.49 95.51 
5.27 92.02 
7.36 86.74 
9.46 79.39 

11.12 69.93 
11.91 58.81 
11.69 46.89 
10.48 35.20 
8.58 24.72 
6.43 16.14 
4.42 9.71 
2-75 5.29 
1.52 2.54 
0.73 1.02 
0.29 0.29 
0.00 0.00 

1.005 0.00 0.00 
F - 596 

slzetum) Freq<%)Und<%) 

0.669 0.00 0.00 
0.584 0.00 0.00 
0.510 0.00 0.00 
0.445 0.00 0.00 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev. 0 

for Windows(TM) Ver.l.20j Oct/09/‘01 10:38 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SiZE MEASUREMENT DATA 

’ SOOT0010 17 
ID# 
Filename : A Y 1 0 1 8 4 3  Source 
Sample : SOlT001492 Lot Numbe I s o i r o o i 4 ~ 2  

Condition 

Material : AY-IO1 Solids : oioai7-843 1 0 : s ~  

Dist.Form: Std. Sampling times : 100 
) 

T%(He-Ne) : 78.5 

Agitation : 3 Circultn : 6  U.sonic : OFF(1200) 

(LAMP): 72.82 R.R.Index: 1.16.0.00i ( 

Format 

Data 
Dist.base : Volume Scaling : Auto Axis : LogX ~ LinearY 

Median : 4.064pm SP.Area : 28448cma/cm’ S.D. : 3.597pm 
Mode : 5.488pm Mean : 4.814pm 
C.V. : 74.72% 

Span : (D 10.0-D 90.0) / 050 = 

Dia. on yo( 5.0%) : 0.625wn yo on Dia.( 0.100pm) : 0.0% 
Dia. on yo( 25.0%) : 2.01 l p m  yo on D1a.C 1 . 0 0 O p m )  : 11.370 
Dia. on yo( 50.0%) : 4.064pm yo on Dia.( lO .OOOpm)  : 91.0% 
Dia. on 7-C 75.0%) : 6.713pm %on Dia.( loo.ooOpm) : 100.0% 
Ria. on yo( 95.0%0) : 11.776pm %e on Dia.(lOOO.OOOpm) : 100.O%o 

2.160 . 

Particle size / prn 

Size(pm) Freq(%)Und<oj,) SizeCpm) Freq(~o,)Und(o/,) Size(pm) Freq(?%)Und(%) 

1019.5 

777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

ago. 1 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 

0.00 
0.22 
0.47 

1.46 
2.32 
3.37 
4.48 
5.51 
6.28 
6.86 
6.91 
6.74 
6.46 
5.99 

0.84 

100.00 
100.00 
99.78 
99.31 
98.47 
97.01 
94.69 
91.32 
86.85 
81.34 
75.05 
68.20 
61.29 
54.56 
48.10 

3.409 5.42 
2.976 4.68 
2.599 3.99 
2.269 3.39 
1.981 3.01 
1.729 2.85 
1.510 2.57 
1.318 2.48 
1.151 2.34 
1.005 2.18 
0.877 1.94 
0.766 1.62 

42.11 
36.69 
32.01 
28.01 
24.62 
21.62 
18.77 
16.20 
13.72 
11.38 
9.20 
7.26 

0.069 1.27 
0.584 0.96 
0.510 0.74 
0.445 0.56 
0.389 0.48 
0.339 0.43 
0.296 0.33 
0.259 0.30 
0.226 0.27 
0.197 0.20 
0.172 0.11 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 
0.022 0.00 

5.63 
4.36 
3.40 
2.66 
2.10 
I .63 
1.20 

0.57 
0.30 
0.11 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.87 

F - 597 
. . .. . . . .. . . . . 



HNF-8862, Rev. 0 

Condltion 
Samoiino tlmes : 100 

) 
T%(tie-Ne): 78.5% Dlst.Form: Std. 

(LAMP) : 72.8% R.R.Index: 2.40-0.001 ( 

Agitation : 3 Clrcultn : 6  U.sonic : OFF(1200) 

Format 

Data 
Dist.base : Volume Scaling : Auto A x i s  : LogX - LlnearY 

Median : 3.197prn SP.Area : 22546cm2/cms S.D. : 2.708pm 
Mode : 3.183pm Mean : 3.971pm 
C.V. : 68.18% 

Span : (D 10.0-D 90.0) / D50 P - .L937 

Dia. on Vo( 5.0%) : 1.16Spm 0% on Dla.( 0.100pm) : 0.0% 
Dia. on %o( 25.0%) : 2.027prn 9'0 d n  Dla.( 1.000pm) : 2.6% 
Dla. on %( 50.0°/o> : 3.197pm '2% on Dia.< lo.00Opm> : 96.1% 
Dia. on -IO( 75.0%) : 5.120prn . 0% on Dla.( loo:oOOpm) : 100.0% 
Dia. on %( 95.0°/o> : 9.424pm 0% on Dia.(lOOO.OOOpm) : 100.0% 

0.02 0.1 I .o 10.0 IO0 1020 

slze(lJm> 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 ~~~~ ~~~~~~~ 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 -~~~ ~~~~~~ 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

Panicle size/ pnl 

Slze(wn> Freq(%)Und(%> 

26.11 0.00 100.00 
22.80 0.00 100.00 
19.90 0.17 100.00 
17.38 0.34 99.83 
15.17 0.60 99.49 
13.25 1.01 98.89 
11.56 1.59 97.88 
10.10 2.53 96.29 
8.816 3.41 93.75 
7.697 4.18 90.35 
6.720 5.11 86.17 
5.867 6.03 81.06 
5.122 6.70 75.02 
4.472 7.23 68.32 
3.905 7.50 61.09 
3.409 7.62 53.60 
2.976 7.56 45.97 
2.599 7.49 38.41 
2.269 7.15 30.93 ~ ~~~ ~ 

1.981 6.51 23.78 
1.729 5.36 17.27 
1.510 4.14 11.91 
1.318 3.04 7.76 
1.151 2.08 4.73 
1.005 1.31 2.65 

F - 598 

Size(pm) 

0.669 
0.584 
0.510 
0.445 
0.389 ~ ~~~ 

0.339 
0.296 
0.259 
0.226 
0.197 

~ 

0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0,076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

Freq<%)Und<%) 

0.20 0.20 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 - 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 



HNF-8862, Rev. 0 
for Windows(TM) Ver.l.2Oj OCt/O9/’01 HORIBA LA-910 

Laser scatterlng particle size distribution analyzer 
PARTICLE SIZE MEASUREMENT DATA 
lD# : 010816-791 10:27 Material : C-104 Solids 
Filename : C104791 Source : SOlT001014 
Sample : SOlT001448 Lot Numbet : SOlT001448 

Condition 
TVofHe-Ne): 87.9% DIst.Form: Std. Samolina times : 100 

Agitatlon : 1 Circultn : 6  U.sonlc : OFP(1200) 
(LAMP) : 80.6% R.R.1ndex: 0.74-0.001 ( > 

Format 

Data 
Dist.base : Volume Scaling : Auto A X I S  : LogX - LinearY 

Median : 4.666wm SP.Area : 13063crn2/cms S.D. : 48.751pm 
Mode : 3.640pm Mean : 23.0911~m 
C.V. : 211.12% 

Span : <D 10;O-D 90.0) / D50 = -13.414 

Dia. on O h <  5.0%0> : 2.0311~rn on Dla.( 0.lOOpm) : 0.0% 
Dla. on %o( 25.0%) : 3.1441~m on Dia.( 1.000um) : 0.0% 
Dia. on %o( 5O.O0/o) : 4 . 6 6 6 1 ~ ~  % on Dia.( lO.OOOum) : 72.8% 
Dia. on %( 75.0%) : 12.4061~m % on 0la.C 100:OOOIJm) : 93.8% 
Dla. on O/o( 95.Oo/o> : 119.419urn % on Dia.(lOOO;OOOclm) : 100.0% 

0.02 0. I 

Size(prn) Freq(%)Und(%) 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.17 
0.31 
0.55 
0.55 
0.60 
0.70 
0.72 
0.77 
0.79 
0.90 
0.99 
1.13 
1.37 
1.58 
1.69 
1.66 
1.83 
1.49 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
99.83 
99.52 
98.97 
98.42 
97.82 
97.12 
96.40 
95.63 
94.84 
93.94 
92.95 
91.83 
90.45 
88.87 
87.18 
85.53 
83.70 

26.11 0.89 
22.80 0.81 
19.90 0.79 
17.38 0.86 
15.17 0.98 
13.25 1.16 
11.56 1.47 
10.10 1.92 
8.816 2.50 
7.697 3.31 
6.720 4.42 ~~ 

5.867 5.79 
5.122 7.25 
4.472 8.45 
3.905 9.06 
3.409 8.75 
2.976 7.53 
2.599 5.75 
2.269 3.90 
1.981 2.33 
1.729 1.21 
1.510. 0.54 
1.318 0.20 
1.151 0.00 
1.005 0.00 

F - 599 

79.89 
79.00 
78.20 
77.41 
76.55 
75.56 
74.40 
72.92 
71.00 
68.50 
65.19 
60.77 
54.98 
47.73 
39.28 
30.22 
21.47 
13.94 
8.19 
4.29 
1.96 
0.75 
0.20 
0.00 
0.00 

0.669 0.00 
0.584 0.00 ~ ~~ ~~ 

0.510 0.00 
0.44s 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 
0.172 0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 . 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



"F-8862, Rev. 0 
ior Windows(TM) Ver. l .2Oi  Oct/09/'01 10:42 HORIBA LA-910 

Laser scattering particle size distribution analyzer 
PARTICLE SIZE MEASUREMENT DATA 
ID# : 010816-791 10:27 Material : C-104 Solids 
Filename : C104791 Source : S01T001014 
Sample : SO 1 TOO 1448 Lot Numbe : S01T001448 

Condition 
Sampling times : 100 Dist Form: Std. > T%<He-Ne : 87.9 

Agitation : 1 Circultn : 6  U.sonic : OFF(1200) 

(LAMP{: 80.6% R.R.'lndex: 1.16-0.OOi ( 

Format 

Data 
Dist.base : Volume Scaling : Auto Axis : LOEX - LinearY 

Median : 6.534pm SP.Area : 24968cma/cma S.O. : 64.383pm 
Mode : 3.647pm Mean : 28.588pm 
C.V. : 225.21y0 

Span : (D 10.0-D 90.0) / D50 = 9.964 

Dia. on yo( 5.0%) : 0.512prn v0 on Dia.< O . l O 0 p m ) :  0.0% 
Dia. on yo( 25.0%> : 2.647prn yo on 0ia.c 1.000pm) : 9.2% 
Dia. on yo( 50.070) : 6.534pm % on Dia.( 10.0OOpm) : 59.9% 
Dia. on yO( 75.0y0) : 22.446pm % o n  Dia.( lOO.OoOpm> : 93.3% 
Dia. on yo< 95.073 :139.936pm 7- on Dia.(lOOO.OOOpm) : 100.0% 

- ,  

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.10 100.00 
0.19 99.90 
0.33 99.71 
0.60 99.38 
0.58 98.78 
0.57 98.20 
0.53 97.63 
0.53 97.10 
0.58 96.57 
0.61 95.99 
0.60 95.38 
0.65 94.78 
0.73 94.12 
0.94 93.40 
1.07 92.45 

~~ 

1.18 91.38 
1.39 90.20 
1.57 88.81 
1.71 87.25 
1.88 85.54 
2.04 83.66 
2.16 81.62 
2.12 79.46 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 
0.877 
0.766 

2.08 
2.28 
2.31 
2.51 
2.58 
2.67 
2.80 
2.96 
3.13 
3.30 
3.50 
3.63 
3.75 
3.87 
3.92 
3.90 
3.66 
3.28 
2.87 
2.47 
2.14 
1.75 
1.49 
I .25 
1.07 
0.93 
0.83 

77.34 
75.26 
72.98 
70.67 
68.16 
65.58 
62.91 
60.10 
57.15 
54.02 
50.72 
47.22 
43.60 
39.85 
35.98 
32.06 
28.16 
24.50 
21.22 
18.35 
15.88 
13.74 
11.99 
10.50 
9.25 
8.19 
7.26 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 
0.022 

0.75 
0.70 
0.68 
0.66 
0.69 
0.69 
0.63 
0.56 
0.46 
0.32 
0.17 
0.12 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

- 
6.43 
5.68 
4.98 
4.30 
3.64 
2.95 
2.26 
1.63 
1.07 
0.61 
0.29 
0.12 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

F - 600 



HNF-8862, Rev. 0 
for Windows(TM) Ver.l.2Oj OCt/09/'01 10:09 

HORIBA LA-910 . 
Laser scattering' particle size distribution analyzer 

PARTICLE SXZE MEASUREMENT DATA 
: 010816-791 10:27 Material : C-104 Solids 

:SOlT001014 
ID# 
Fliename : C104791 source 
Samole : 501T001448 ' Lot Numbei : SOlT001448 

Condition 
Dist.Form: Std. Samolina times : 100 > TVofHe-Ne):  87.9% 

Agitation : 1 Circultn : 6  U.sonic : OFF(1200) 

<LAMP) : 80.6% R.R.Index: 2.40-0.001 ( 

Format 

Data 

Dist.base : Volume Scaling : Auto Axis : LogX - LinearY 

: 51.517~177 Medlan : 3.832pm SP.Area : 18116cm~/cm3 S.D. 
Mode : 2.130pm Mean : 22.641pm 
C.V. : 227.54% 

Span : <D 10.0-D 90.0) / D50 - -14722 

Dia. on %( 5.Oo/o) : 1.262pm 9'0 on Dia.( O.loOpm> : 0.0% 
Dia. on O/o( 25.0%) : 2.179pm 9" on Dia.< 1.000pm) : 1.7% 
Dia. on "/o< 5O.O0/o) : 3.832pm 0% on Dla.< 10.000pm) : 70.0% 
Dia. on O/O( 75.0%) : 16.119pm . on Dia.< 100.ooo!-Im) : 94.4% 
Dia. on o/o< 95.0%) : 111.291prn Yo on Dla.<1000.000pm) : 100.0% 

0.02 0.1 10.0 100 1020 
Particle size/ pm 

Slze<prn) Size<pm> Freq(%)Und(%) Size<pm) Freq(%)Und(%) Freq<%)Und<%) 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.15 100.00 
0.27 99.85 
0.49 99.58 
0.48 99.09 
0.47 98.61 
0.50 98.14 
0.56 97.64 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 

26.11 
22.80 

1.42 
1.33 
1.30 

79.80 
78.37 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 

0.12 0.12 
0.00 0.00 

19.90 77.04 
75.74 
74.40 
73.01 
71.58 
70.09 
68.67 
66.89 
64.64 
62.01 

0.00 0.00 
17.38 
15.17 
13.25 

1.33 
1.40 
1.42 

0.00 0.00 
0.00 0.00 
0.00 0.00 

11.56 
10.10 

1.49 
1.42 

0.00 0.00 
0.00 0.00 

~ ~ 

344.2 
300.5 

~ . .  ~~~ 

1.78 
2.26 

~ - 
0.226 
0.197 

-~ ~ ~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 

8.816 
7.697 
6.720 262.4 

229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

2.63 
3.06 
3.76 
4.49 
5.15 
5.75 
6.19 

0.172 
0.150 
0.131 

5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

58.95 
55.20 
50.71 
45.56 

. _ _  - ~ 

0.60 97.08 
0.62 96.48 

~~~~~ 

0.115 
0.100 
0.087 0.64 95.86 

0.70 95.22 
0.81 94.52 
0.97 93.72 
1.16 92.74 
1.38 91.58 
1.61 90.20 

39.82 0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 

6.62 
6.72 
6.17 
4.76 

33.63 
27.01 
20.29 

~ ~ . ~ .  
88.58 
77.34 
67.52 

~ ~~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 14.12 

9.36 58.95 
5 1.47 
44.94 
39.23 

3.56 0.00 0.00 
0.00 0.00 1.86 88-59 ~~~~~ ~~~~~ 1.318 

1.88 86.73 1.151 
1.78 84.86 1.005 

2.47 
1.58 
0.92 

5.80 
3.33 
1.75 

0.029 
0.026 

0.00 0.00 
0.00 0.00 

F -  601 



HNF-8862, Rev. 0 

Conditicm 
Dlst.Form: Std. Samolina times : 100 > TWofHe-Ne): 88.8% 

<LAMP) : 79.4% R.R.Index: 0.74-0.001 ( 

Agitation : 3 circultn : 6  U.sonic  : OFF(1200) 

Format 

Data 

Dist.base : Volume Scaling : Auto Axis : LogX - UnearY 

Median : 3.751pm SP.Area I 16933cm~/cms S.D. : 12.213pm 
Mode : 2.791pm Mean : 9.100pm 
C.V. : 134.21% 

Span : (D 10.0-D 90.0) / D50 = - 7,167 

 la. on %( 5.0%) : 1.569pm Y o  on Dia.< 0.loopm) : 0.0% 
Dia. on %< 25.0%) : 2.489pm O/o on D1a.f. l .OOOclrn)  : 0.2% 
Dla. on %< 50.0%) : 3.751pm V' on Dia.( 10.0OOpm) : 77.9% 
Dia. on O/O< 75.0%) : 8.128pm O/o on Dia.( 100.000pm) : 100.0% 
 la. on WOO( 95.00/0) : 38.364pm %o on Dla.(lOOO.OOOpm) : 100.0% 

Particle size / urn 

SlzMum) size(pm) Freq(%]Und<%) 

1019.5 0.00 100.00 

Size(pm) Frea<%lUnd(%) 

26.11 1.87 88.47 
22.80 1.58 86.61 
19.90 1.40 85.02 
17.38 1.33 83.63 
15.17 1.33 82.30 

Freq<%)Und<%) 

0.00 0.00 0.669 
0.584 
0.510 
0.445 
0.389 

~ 

890.1 0.00 100.00 
777.1 0.00 100.00 
678.5 0.00 100.00 

- _. 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 * 
0.00 0.00 
0.00 0.00 
0.00 0.00 

592.4 0.00 100.00 
517.2 0.00 100.00 13.25 1.38 80.97 
451.6 0.00 100.00 11.56 1.54 79.59 
394.2 0.00 100.00 10.10 1.79 78.05 

0.339, 
0.296 
0.259 

344.2 0.00 100.00 
300.5 0.00 100.00 
262.4 0.00 100.00 
229.1 0.00 100.00 
200.0 0.00 100.00 
174.6 0.00 100.00 

8.816 2.10 76.26 0.226 
7.697 2.57 74.16 
6.720 3.25 71.59 
5.867 4.18 68.33 

0.197 
0.172 
0.150 

0.00 0.00 
0.0,o 0.00 
0.00 0.00 

5.122 5.32 64.15 
4.472 6.56 58.83 
3.905 7.70 52.27 

0.131 
0.115 

0.00 0.00 
0.00 0.00 

152.5 0.00 100.00 
133.1 0.00 100.00 
116.2 0.00 100.00 

0.100 
0.087 
0.076 

0.00 0.00 
0.00 0.00 
0.00 0.00 

. ~~ ~~~~~ 

3.409 8.46 44.57 
2.976 8.58 36.11 
2.599 7.99 27.54 101.5 0.00 100.00 

88.58 0.00 100.00 
0.067 
0.058 

0.00 0.00 
0.00 0.00 2.269 6.78 19.55 

77.34 0.17 100.00 
67.52 0.39 99.83 
58.95 0.77 99.43 

1.981 5.21 12.77 
1.729 3.57 7.56 
1.510 2.15 3.99 

0.051 
0.044 
0.039 

0.00 0.00 
0.00 0.00 
0.00 0.00 

51.47 1.25 98.66 
44.94 2.02 97.41 
39.23 2.36 95.39 

1.318 l.13 1.83 
1.151 0.51 0.71 
1.005 0.20 0.20 

F - 602 

0.034 
0.029 
0.026 

0.00 0.00 
0.00 0.00 
0.00 0.00 



"F-8862, Rev. 0 
for Windows(TM) Ver.l.2oj Oct/09/'01 10:42 

HORIBA LA-91.0. 
Laser scattering part ide size distrrbution analyzer 

Material : C-104 Solids 
PARTICLE,SIZE MEASUREMENT DATA 
1 D# . 010816-794 10:58 
Filename 1 C104794 Source : S01T001014 
Sample- . S01T001448 Lot Numbe : SOlT001448 

Condition 
T%(He-Ne) : 88.8 Dist.Form: Std. Sampling times : 100 

Agitation : 3 Circultn : 6  U.sonic : OFF(1200) 

(LAMP): 79.4% R.R.lndex: 1.16-0.001 ( 

Format 

Data 
Dist.baSe : Volume Scaling : Auto Axis : L0gX. LinearY 

Median : 4.230pm SP.Area : 46124cm'/cm' S.D. ; 10.863pm 
Mode : 24.172pm Mean : 9.184pm 
C.V. : 118.29% 

Span : (D 10.0-D 90.0) / 050 = 

Dia. on %( 5.0%) : 0.291pm yo on Dia.< 0.100wn): O:O% 
Dia. on vo( 25.0%) : 1.090pm vo on Dia.( 1.00Opm) : 23.6% 
Dia. on %( 50.0y0) : 4.230pm vo on Dia.( 10.000pm) : 66.7% 
Dia. on yo( 75.0%) : 14.390pm yo on Dia.( loo.OOOpm) : 100.0% 
Dia. on %( 95.0%) : 31.755pm % on Dia.~lOOO.OOOpm~ : 100.0% 

5.894 . 

0.02 0.1 1 .o 10.0 1020 
Particle size / pm 

Sire(pm) Freq(~o)Und(70) Size(pm) Freq(70)Und(%) Sire(vm) Freq(%>Und(%) 

0.00 100.00 26.11 3.68 90.81 0.669 2.08 17.42 
3.67 87.13 0.584 2.07 15.34 0.00 100.00 22.80 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.13 100.00 
0.29 99.87 
0.63 99.58 
1.06 98.96 
1.62 97.90 
2.31 96.29 
3.17 93.98 

19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269' 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 
0.877 
0.766 

3.63 
3.52 
3.35 
3.14 
2.96 
2.81 
2.69 
2.59 
2.57 
2.54 
2.56 
2.64 
2.72 
2.78 
2.74 
2.66 
2.53 
2.41 
2.36 
2.21 
2.18 
2.12 
2.10 
2.10 
2.10 

83.45 
79.82 
76.30 
72.96 
69.82 
66.85 
64.05 
61.36 
58.76 
56.19 
53.65 
51.08 
48.44 
4.5.72 
42.94 
40.20 
37.54 
35.02 
32.60 
30.24 
28.02 
25.85 
23.72 
21.62 
19.52 

0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 
0.022 

2.07 13.27 
2.03 11.21 
2.04 9.18 
1.94 7.13 
1.66 5.20 
1.37 3.54 
1.02 2.16 
0.65 1.15 
0.31 0.50, 
0.19 0.19 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

F - 603 
.. . .-- 
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Condition 
T%CHe-Ne): 88.8% Dist.Form: Std. SamDlino times : 100 

(LAMP) : 79.4% R.R.Index: 2.40-0.001 ( > 
Agltatlon : 3 Circultn : 6  U.sonic : OFF(1200) 

Format 

Data 
Dlst.base : volume Scaling : Auto Axis : LogX - LinearY 

Median : 3.007um SP.Area : 22867crn2/cms S.D. : 12.2Olpm 
Mode : 1.866w-n Mean : 8.937pm 
C.V. : 136.51% 

Span : (D 10.0-D 90.0) / D50 = - %015 
Dia. on %( 5.0%) : 1.021pm 9'' on Dia.( 0.lOopm) : 0.0% 
Dia. on WO( 25.0%) : 1.786~m % an Dia.( 1.000pm) : 4.6% 
Dia. on %( 50.0%) : 3.007pm % on Dia.( 10.000um) : 74.5% 
Dia. on O/o( 75.0%) : 10.453pm % on Dia.( lOO.OOOpm> : 100.0% 
Dia. on "/o( 95.0%) : 37.015pm O/o on Dia.(lOOO.OOOum) : 100.0% 

0.02 0.1 1.0 10.0 100 1020 

Size(pm) Freq(%)Und(%) 

1019.5 
890.1 
777.1 
658.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 

0.00 1OO.OD 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 1oo.no .- - ~ .. ~ 

133.1 0.00 100.00 
116.2 0.00 100.00 
101.5 0.00 100.00 
86.58 
77.34 .- . 
67.52 
58.95 
51.47 
44.94 
39.23 

0.00 100.00 
0.12 100.00 
0.29 99.88 
0.62 99.58 
1.16 98.97 
1.81 97.81 
2.31 95.99 

Parlicle size I pm 

Slze(Vm) Freq(%)Und<%) 

26.11 2.48 88.34 
22.80 2.23 85.86 
19.90 2.03 83.64 
17.38 1.90 81.61 
15.17 1.81 79.71 
13.25 1.70 77.90 
11.56 1.62 76.21 
10.10 1.38 74.59 
8.816 1.59 73.21 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 

7.697 1.93 71.62 0.197 
6.720 2.13 69.69 0.172 
5.867 2.36 67.56 0.150 
5.122 2.91 65.20 
4.472 3.54 62.29 
3.905 4.21 58.75 
3.409 4.92 54.54 
2.976 5.63 49.62 
2.599 6.44 43.99 
2.269 7.09 37.55 
1.981 7.15 30.46 ~ ~~~ ~ ~~ ~ 

1.729 6.25 23.31 
1.510 5.25 17.06 
1.318 4.14 11.81. 
1.151 3.03 7.67 
1.005 2.04 4.64 

F - 604 

0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

Freq<%)Und<%) 

0.42 0.61 ~~~~ 

0.19 0.19 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 * 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 .~ - ~~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
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APPENDIX F-20 

QUALITY CON'IXOL DATA 
MONODISPERSE POLYSTYRENE MICROSPHERES 

Consisting of  29 pages including this cover page 
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2463 Faber Place 
P.O. Box 50005 
Pato Alto. Californla 94303 
Toll Free (800) 334-3883 
In Calif. (650) 424-1 177 
Fax (650) 424.1 158 
www.dukesci.com 
e-mail: info@dukesci.com 

Duke Scientific 
Corporation 

December 19,1997 

CERTIFIED NANOSPHEREI” SIZE STANDARDS 
N E T  Traceable Mean Diameter - Calibrated by TEM - .  

~ackaging Lot t~ 19756 I’ackagingDatc: APR 2 8 1998 
1. DESCRIPXW Thesecertified particlesize staiidards were prepared ascalibrants for traceable 
methods of prrticlesize analysis. They are part of tlreNanospliereseries of nionodisperse polynrer 
inicrosplreres, and were calibrated with methodology traceable to the National Institute of 
Standards and Technology (NIST). Diameters from 20 to 900 nni (nanometers) are available as 
aqueous suspensions in dropper tipped vials, calibrated by transmission elcclroir microscopy 
(TEM) or photon correlation spectroscopy ( I T S ) .  l’he aqi‘:eoiis medium IIRS been prepared to 
promote dispersion and reduce cliimping of the particles. The certified diameter is traceable to 
NIST. Other physical data is for inforination only and sliorild not be used as calibration.values. 

~~AlJJAHLE CERTIFICATE - J<aEi’ ON FILE 

CERTIFICATE OF CALIMIATION A N D  TRACEABILITY 

This cerlilies that the calibration value listed belowwas transferred by transmission electron 
microscopy (TEM) from National Institute of Standards and Technology (NIST) certified 
microspheres (Standard Reference Material 1963, 1691 or 1690.) 

Catalog Number: 3200A. NanosphereTM Size Standards 
Nominal Diameter: 200nm (0.200pm) 
Malerial Batch: 3200-010 

Certified Mean Diameter:, 204nm 

Certification Date: October 20. 1997 

ke, Laboratory Director 
enlific Corporation 

11 

2. Cff1.1GR PI-IYSICAI. DATA 

Coefficient of Variation: 1.5% 

Nanospherc’“ Size Standard 
Standard Deviation: 3.1 11111 

I-Iydrodynanric Diameter: 202-21onn1 (I’CS) 
hlicrospliere Composition: I’olyslyrenc 
I’olymer Density: 1.0sg/n11 
lndcx of Relrilcliixi: 
Apl~roximatc Conccntralion: 1% solids 

1.50 @ 589nm 

- Ovw for more data 

Copyright 1997 Duke Scicntific Corporation. Printed i n  USA. 
DLAe Scicntific C~rpomtion’~‘ 
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CERTIFICATE OF CALIBRATION AND TRACEABILITY 
This certifies that the calibrated mean diameter dimension was transferred by transmission 
electron microscopy (TEM) from National Instilute of Standards and Technology (NIST) 
certilied microspheres (Standard Reference Material 1963, 1691 or 1690). 

Catalog Number: 3200 and 3200A, Nanosphcren" Size Standards 
Certified Mean Diameter: 199nm Material Batch 3200-01 4 

Certification Date: February 12,2001 I----- Uncertainty: f 6nm 

2463 Faber Place 
P.O. Box 50005 
Palo Alto, California 94303 
i -800.334.38a3 

Duke Scientific 
Corporation 

1-650-424-1177 
Fax 1-650-424-1158 
www.dukescientific.com 

May 23,2001 

NANOSPHE~~ETM SIZE STANDARDS e-mall: lnfo@dUkesci.Com 
NIST Traceable Mean Diameter 

1. . These article size standards provide accurate and traceable size calibration 
-nalysis. !hey are art of a series of monodis erse polymer microspheres with 

Standards and Technology(N1STj.. Diameters from20 nanometers (nm) to 160 micrometers (pm) 
are available as a ueous suspensions in dropper-tipped vials, calibrated by photon correlation 
spectroscopy (PC& transmission electron microscopy (TEM) or optical microscopy. The aqueous 
medium has been repared to promote dispersion and reduce clumping of the particlcs. The 
approximate parti& concentration in percent solids is given to facilitate dilution for thecalibration 
and validation of y t i c l ?  analyzers. Diameters from 200pm to 1000pni.are available as dry 
spheres, calibrated yoptical uucroscopy. Thecertified mean diameter is traceabletoNIST. Other 
values are for informatlon only and should not be used as calibration values: 

z-. 
Certified Mean Diameter: 
Standard Deviation: 3.411111 

. H diodynamic Diametcr: 195-205nm (PCS) 
d c r & w r e  Composition: Polyst iene 

Index of Refraction: 1.59 8589nm 
Approximate Conccntra tion: 1% solids -Continued on page 2 

cab % rated mean diameters traceabre to the, Standard Meter krough the National Institute of 

Catalog Number: 3200 and 3200A, Nominal 200nm (0.2p111) 
199nm * G M ~  

Coefficient of Variation: 1.7% 

Folymer Density: 1.05gLm) 

VALUABLE CERTIFICATE - KEEP ON FILE 

- 
Philip L. Warren, President 
Duke Scientific Corporation 

Void without sed  

Packaging Lot # 23 220 Expiration Date: AUG'04 
- Over for more data 

Copyright 2001 Duke Scientific Corporation. Printed in USA. 

l'nge 1 01 2 cmoM DL 
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I 
2463 Fabsr Place 

Palo Alto, California 94303 
P.O. Box 50005 

1-800-334-3883 
1-650-424.1177 

vrww.dukescienti1ic.com 

Duke Scientific 
Corporation 

September 15,2000 Fax 1-650.424-1158 

PARTICLE SIZE STANDARDS e-mail: infoQdukesci.carn 

NET Traceable Mean Diameter 
1. DFS-. These article size standards provide accurate and traceable size calibration 
for article size analysis. !hey  are art of a series of monodis erse polymer microspheres with 

Standards and Technology (NIST). Diameters from20nanonieters (nni) to 160microuieters (pm) 
are available as a ueous suspensiotls in dropper-tipped vials, calibrated by photon correlalioii 
fipectroscopy (PC?!), transmission electron microscopy (TEM) or optical nGcroscopy. The aqueous 
medium has been repared to promote dispersion and reduce cliiinping of the particles. The 
approximateparticPeconcentrationin percent solids isgivcn tofacililate dilution for thecalibration 
and validation of articlc analyzers. Diameters from 200pn1 to l O O O p n  are available as dry 
spheres, calibratediy optical microscopy.l’liecerlified mean diameter js traceable to NIST; Other 
value6 are for information only and shouid not be used as calibration values. 

LPkU%XU&TA.. Catalog Number: 4210 and 4210A, Nominal 10pm 
Certificd Mean Diameter: 10.35pm f 0.0Gpin 
Standard IJcviation: 0.1Opm 
Coclficient of Variation: 1.0% 

I’olysl rrnc Microsphcrc Composition: 

lndcx of Refraction: 1.59 Q589nm 
Approximate Conccntration: 0.2% solids 

cali!rated mean diameters traceabE to the Standard Meter t R rough the National Institute of 

/, . I ’  Polymer Density: 1.05g Cl l l  

-Continued on past 2 

VALUAULE CERTIIWXTE - KEEP ON FILE 

CERTIIKATTE OF CALIBRATION AND TRACEAJHLITY 
.- 

Tnis cert‘fies that the calibrated mean diameter dimension of this product was transferred 
: by optical microscopy from a stage micrometer calibrated by the National Institute oi 

SlandardsandTeclinology (Calibml’on Report P5524). NlSTSlandard Reference Materials 
1693. 1692. 1’360. and 1961 wore used io validale In0 accuracy and traceability of the 

Catalog Number: 4210 and 4210A. Particle Size Standards 
I 
I 

. caltoration melliods. 

CerlJied Mean Diameter: 10.1Spm 
Uncertainty: ?. 0.06pm 

Material Batch: 4210-028 
Cellifcation Date: September 7, 2000 

F - 609 
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i 
‘CERTIFICATE OF CALIBRATION AND TRACBABILITY 

This certifies that the calibraled mean diameter dimension of this product was transferred 
by optical microscopy from a stage micrometer calibrated by Ihe National Institute of 
Standards andTechnology (Calibration ReportR5524). NlSTSlandard Reference Materials 
1690, 1692, 1960, and 1961 were used to validate the accuracy and traceability of the 
calibration methods. 

Catalog Number: 4250 and 4250A, Particle Size Standards 

I 
I 
i 

Certified Mean Diameter: 49.lprn Material Batch: 4250-011 I Uncertainty: -+ O.6pm Certilication Date: January 19,2000 

I 

2463 Faber Place 
P.O. BOX 50005 . 
Palo Alto. California 94303 
1-800-334.3883 
1-650-424-11 77 
Fax 1450-424-1158 
www.dukesclenlific.com 
e-mail: inlo@dukesci.com 

Duke Scienfific 
Corporation 

January 19,2000 

PARTICLE SIZE STANDARDS 
NIST Traceable Mean Diameter 
ai ticle site standards provide accurate and traceable size calibration ’ 

for article size analysis. hey are art of a Series of monodis ersepol mer microspheres with 
cal i fhx,  inean diameters traceabre to the Standard Meter $>rough tie National Institute of 
Standards and Technology (NIST). Diameters from 20 nanometers (nm) to 160 micrometers (run) 
are available as a ueous suspensionsin dropper-tipped vials, calibrated by photon.correlation 
spectroscopy (I&), transinhsion electron nkroscopy ( E M )  or optical microscopy. The aqueous 
inedium has been repared to promote dispersion and reduce clumping of the particles. The 
a~,~,roxin,ateparticPeconc~ntrationinperccnt solidsisgiven tof~cilitatediiutioJ,~o~ the calibration 
and validation of article analyzers. Diainetcrs fl.oni 200pm to IOODpm are available as dry 
spheres, calibratediy opticalmcroscopy. The certified mean diameter is traceable toNIST. Other 
values are for information only and should not be used as calibration values. 

2. I’KYSJCAL Dhan _ .  
Certified Mean Dianietcr: 

Coefficient of Variation: I .4% 

T1lesc! L DESCRIPTIO\ 

Catalog Number: 4250 and 4250A, Nominal 50pm 
49.lpni r. O.611m 

Standard Ucviation: 0.7pin 

0 
$2 
-\ -. 3 

jJ 

- 
n 

Microsphcrc Composition: Polystyi cnr 
l’olymrr Ihi.;ity: 1.05gtco~~ 
lndcx of ltcfinctioii: 1.5‘1 Q 5S9iim 

Void iuiflrorrl scnl 

I’ackagingLottl 22 737 - Expiration Date: SEP ‘03 
- Ovcf for inure data 

I h p  1 or 2 C:opyri$t 1999 Dukc Scientific Corpornliori. I’sinlcd i n  USA. ..,mUL 

F - 610 
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CEI<TIFICATE OF CALI~RATION AND TRAC~ABILITY 
nsion of this product was transferred 
iibraled by the National Institute of 

or1 #5524). NlSTStandard Reference Materials 
validate the accuracy and lraceabilily of the 

Catalog Number: 4314A, Parlicle Size Standards 
Certified Mean Diameter: 138pm 
Uncertainty: * 2.0pm 

Material Batch: 4314-006 
Certification Date: September 27, 2000 

Void ruithoid sral -~ 

Duke Scientific 
Corporation 

.I 

-g 
nl 
2 '- 

0, 
& 

2463 Faber Place 

Palo Alto, CaiilorniaS43a3 
P.O. Box 50005 

1-800-334-3883 
1 .fiSn.A>A.i 177 . -I- .-. ... I 
Fax 1-650-424-1158 September 2S, 2000 
www.dukascientific.com 

PARTICLE SIZE STANDARDS e-mail: infOBdukesci.com 
NIST Traceable Mean D i a m e t e r  

. These article size standards provide accurate and traceable size calibration 
{or articlz-%iialysis. They are ar t  of a series of monodisporse pol mer microspheres with 

Standards and Technology (NIST). Diameters from 20 nanometers (nm) to 160 niicromelers (pin) 
are available as a UQOUS suspensiofis ih dropper-tipped vials, calibrated by photon correlation 
spectroscopy (PC3, transmission electron microscopy (EM) or optical microscopy. Tlie aqiieous 
medium has been repared to promote dispersion and reduce clumping of the particles. 'Tlie 

and validation of article analyzers. Diameters from 200pm to 100Opn are available as dry 
spheres, calibrilted%yoptical mcroscopy. The certified mean diameter is traceable toNIST. 0th 
values are for information only and should not be used as calibration valucs. 

2. l?.IYSICAL DATA. Catalog Number: 4314A, Nominal 140}lnl 
Cerlificd Mean Diameter: 1 3 S p  f 2.0jim 
Standard Devialioii: 2.2pm 
Coeflicicnt of Variation: 1.6% 
Microsplierc Composition: I'olyst w n c  
Pol ymcr Dcnsi ty: 1.05gjcms 
lndcx of Refraction: 1.59 Q589nm 
Appsoximatc Concentmtion: 4.0% solids 

. DESCR 

cali&rated mean diameters traceab P e to the Standard Meter through t i e  National Institute of 

approximateparti s econcentrationinperce~itsolidsisgirentofacilitatedilutionforthecalibration 

-.Continned on page 2 

VAINABLE CERTIFICATE - KEEP ON FILG 
)II- 

- - .- 

F - 611 
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F-20 A. Mean, volume equivalent, particle diameters of measured particle size distributions for 
monodisperse, polystyrene, microsphere standards (Duke Scientific Corp.). Measurement 
parameters: Dispersant - HZO /Pump Speed - 4 (9.4 d / s )  / Stirrer Speed - 3 /Ultrasonic 
Time - 2 min / Delay Time - 10 seconds. 

.. _. ... . 
FILE ID ''7 Mean D i a m T S t a n d a x d  D z t i a  

... 

NOMINAL DIAMETER 

RUN DATE-RUN # 
_.__..-_I. - 

.. 

.......... 

~ __- : CERTIFIED 0.199 
. .  -. 

. . .. -. 

. . ___.- 

. . .__- 

09/27/2001--064 
09/28/2001--132 ' 

0.993 
08/13/2001--778 1.02 1 

-- 1 1 pm (Lot# 19782) ,__ 

... .. -.-.. . . .  .___ ..... 

. . . .  . .  ... 08/17/2001--826 - 
. . .. 50 ptm (Lot # 22237) 

140 pm (Lot # 22346) 

- 
.... .. . ... .. 08/21/2001-874 

CERTIFIED 
. . . 

__ -. 

07/3 1/2001--686 ___ 

a 200 nm standard run of 09/26/2001 made with Pump Speed - 5 (10.6 mL/s) I Ultrasonic 
Time - 0 minutes. 

200 nm standard run of 09/27/2001 made with Stirrer Speed - 1 /Ultrasonic Time - 0 min. 
200 nm standard run of 09/28/2001 made with Stirrer Speed - 1 I Ultrasonic Time - 0 min. 
10 pm standard run of 08/17/2001 exhausted standard Lot # 22294. Contamination of 
standard wds indicated by presence of 200 - 800 pm particles in the measured distribution. 
This part of the distribution was excluded from the calculation of the reported values. 
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1 urn----Certified 

08l13101-778 

F-20 B. Mean particle diameters of volume-based particle size distributions of polystyrene, 
microsphere standards. Vertical lines within bars indicate the mean particle diameters (pm). Ba 
widths represent F one standard deviation range. 

I 

204 nmcertified 

0713 I IO 1-666 

199 nmcertified 

0912612001--021 

09/27/2001--064 

09/28/200 I-- I32 

I 
I 

i 
I 

i 

YI - 
0 

0 

2 
Lo 

2 
0 
'? . o  

Particle Volume Equivalent Diameter (pm) 

'c) 

2 

- 2 
Particle Volume Equivalent Diameter (pm) 

I OS/ 1710 1-826 

L3 N z '0 
Particle Volume Equivalent Diameter (pm) 
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F-20 B (continued). Mean particle diameters of volume-based particle size distributions of poly- 

140 urncertified 

07/31/01--686 

styrene, microsphere standards. 

i 
*z k, I 

i ! 

I 

50 um---Certified 

0 
P 

0 0, W 

Panicle Volume Equivalent Diameter (pm) 
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F-20 C. Percentages of particles in polystyrene, microsphere standards with diameters (pm) 
less than the indicated values. Derived from volume-based, cumulative, %-Undersize 
distributions. 

...... 
Sample i In Distributions Based on the TotaI~'Vo1ume of Spherical Particles ... 

' 1 %  j 5 %  I 25% [ 5 0 % - I  75% i 95% 1 99% 
, ... .. 

I -__ Of the Particles Have Diameters Less Than (pm) 
. . . . . . . . .  -. ..... .- 

I 204 nm -Estimate * i .' 0 . 1 9 7 s 1 - - o . 2 o 4 i - I 0 . 2 1 0 2 i  
... 

0.180 0.193 0.211 0.2431 0.323 
..... 

0.199 0.2058: 
09/26/2001 -021 0.152 0.159 0.176- 0.185 0.194 0.218 0.232 

0.159 0.2011 0.254 0.285 0.326 0.385 0.435 
09/28/200 1--132 0.152 O.lSS!'-' 0.176 0.185 0.194 0.218 0.226 

i 

... 

0.856: 0.985 
.... 

10.35 .... .. ..... 
10 pm - Estimate 

........ I I .... -l---+ .- , . _ _ i t - . - +  
1 50 um - Estimate 47.7 49.1 \ 50.5 .. 

. . . .  __ 
140 pm - Estimate 133.6 142.4 

128 145 169 226 ___ .-_- ___ 07/31/2001--686 
.... .... _. ..... 

.... 

* Estimated values for the standards are (1) the certified mean diameter minus 20 (5 %), 

(2) the certified mean diameter (50 %), and (3) the certified mean plus 20 (95 %). 
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F-20 D. Diameters of particles (pm), in microsphere standards, within defined percentile ranges. 
Data derived from volume-based, %-Undersize distributions. Verticd lines within the middle, 
"25 % to 75 % bars locate the median particle diameters. 

. . . . . . . . . . . . . . . . . . . .  . . . . . .  __ .. . . . .  . _- ......... 

'1 1 %to 5 % 1 5 %  to 25 % M25 % to 75 % 1 7 5  % m95 %to 99 %1 
............ , . . . . . . . . . . . . .  ... __ .... -, .. - . ....... .- . 

I 

I 
i 

I 

b ! 
204 nm-Estimate 

07/3 1/200 1-666 

199 nm-Estimate 

09/26/2001--02 I 
i 

I 09/27/2001--064 

1 i 

I 09/28/2001 -- I32 

.-. 
ti N 

0 
'? 
0 

T 
0 

Particle Volume Equivalent Diameter (pm) 

. . . . .  . . ~  . . . . . . . . . .  . .  . . . . . .  - : 1 1  % to 5 % m 5% t o i s  % 1825 %to 75 % a75 % to 95 % W 95 %to  99 % 
. . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  I 

a 

1 um----Estimate 

08/13/2001--778 1 ! 

2 z ? - 9 .... 
Particle Volume Equivalent Diameter (pm) 
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F-20 D (continued). Diameters of particles (pm), in microsphere standards, within defined, 
volume-based, percentile ranges. 

. 

81 % to5 % 85% to 25 % Kl25 % to75 %.875 % to95 % 8 9 5  %to 99%' 
.. . . .  . . . . .  . . . . .  .... 

10 urn---Estimate 

08/17/200 1-426 

i 
~ 

I 
I I 

2 2 

Particle Volume Equivalent Diameter (pm) 

0 v, 

. . . . .  . . . . . . . .  .... . .- .. .- .. 
8 1 %to's % 8 5 %  to25 % m25 %to 75 %-875 % to95 % 8 9 5  %to99 % ! . .  . .  . .  . . .  . . . .  .. . ... : 

50 urn---Estimate 

0 0 0 0 0 rn v, r- m - 
Particle Volume Equivalent Diameter (pm) 

. . .  . ,  . . . . .  
8 1  % t o 5 %  m5%t025% 18l25%to75% 875%t095% 895%t099% 

. . . . .  ....... .... . . . .  . . .  - . . . .  

140 urn-Estimate 

07/3 1/2001--686 

1 I 

1 I 
0 
2 s '0 cu 

0 

Particle Volume Equivalent Diameter (pm) 

F - 617 



.- 

. ~. .. -. _- - .. ...___. . 

?-- '' 

i 1 
si q 
3. j j 

. .  

.. . .  
: =  

6' 
% -  

1'1 u: 

1 'I - 

HNF-8862, Rev. 0 

$00 

1! : a  : s  
: g  - : z  
'. 3 

- :  

for Windows(TM) ver.l.20j ~ug/o1l'01 07:49 HORIBA LA-910 
Laser scenering particle size distrlbutlon analyzer 

0.0.7 

~. 
PARTICLE SIZE MEASUREMENT DATA 
ID# : 010731-666 09:55 Material : 204nm Polymer 6eads 
Fliename : 2 0 4 N M 6 6 6  source : Duke Scientific 
Sample : 3200A Lot Numbe : 19756 

l., , , , , 1  

.. .- .. . . , , : , , , , 
0.m -+ 

Condition 
T%fHe-Ne): 90.7% DISt.Form: Std. SamPiina times : 100 

(LAMP): 68.0% R.R.index: 1.19-0.001 ( ) 

101 9.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 

'116.2 
101.5 

77.34 
67.52 
58.95 
51.47 
44-94 
39.23 
34.25 
29.91 

88.58 

Freq(%)Und(%) 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

Sire(pm) Freq(%)Unu(%) 

26.1 1 0.00 100.00 
22.80 0.00 100.00 
19.90 0.00 100.00 
17.38 0.00 100.00 
15.17 0.00 100.00 
13.25 0.00 100.00 
11.56 0.00 100.00 
10.10 0.00 100.00 
8.816 0.00 100.00 
7.697 0.00 100.00 
6.720 0.00 100.00 
5.867 0.00 100.00 
5.122 0.00 100.00 
4.472 0.00 100.00 
3.905 0.00 100.00 
3.409 0.00 100.00 
2.976 0.00 100.00 
2.599 0.00 100.00 
2.269 0.00 100.00 
1 .sa1 0.00 100.00 
1.729 0.00 100.00 
1.510 0.00 100.00 
1.318 0.00 100.00 
7.151 0.00 100.00 
1.005 0.00 100.00 
0.877 0.00 100.00 
0.766 0.00 100.00 

- _  Ske(clm) Freq(%)Und(%) 

0.669 0.00 100.00 
0.584 0.00 100.00 
0.510 0.00 100.00 
0.445 0.00 100.00 
0.369 0.00 100.00 
0.339 0.26 100.00 
0.296 1-30 99.74 
0.259 7.32 98.44 
0.226 32.00 91.12 
0.197 50.11 59.12 

0.1 50 0.15 0.15 
0.131 0.00 0.00 
0.115 0.00 0.00 
0.100 0.00 0.00 
0.087 0.00 0.00 
0.076 0.00 0.00 
0.067 0.00 0.00 
0.058 0.00 0.00 
0.051 0.00 0.00 
0.044 0.00 0.00 
0.039 0.00 0.00 
0.034 0.00 0.00 
0.029 0.00 0.00 
0.026 0.00 0.00 
0.022 0.00 0.00 

- 

0.172 8.85 9.00 

F - 618 
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HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/01/01 
File Name: 204NM666.DAT Sample Name: 3200A ID No: 01/07/31-666 
Dist. Form: STANDARD R.R. Index: 119-000 
Dist. Mode: VOLUME Laser: 90.729 P Lamp: 68.042 8 
Circulation: 4 Agitation: 3 U.Sonic ** (min) 
Material: 204nm Polymer Beads Source: Duke Scientific 
Lot NO: 19756 Test No: 

No. SIZE(um) PREO.% U.SIZE% NO. SIZE(um) FREQ.$ U.SIZE% 
( 1) 0.144 
( 21 0.152 
( 3)  0.156 
( 4 )  0.162 
( 5) 0 .173  
( 6 )  0 .175  
( 7 )  0 .175  
( 8 )  0.178 
( 9 )  0.180 
( 10) 0.183 
( 11) 0 .185  
( 12) 0.188 
( 13) 0 .190  
( 1 4 )  0 .193  

0 . 1 0  
0 . 9 0  
1 . 3 0  
2 . 7 0  
5.00 
5 . 0 0  
0.80 
4 .20  
5 .00  
5 .00  
5 . 0 0  
5 .00  
5 . 0 0  
5 . 0 0  

0.10 
1.00 
2.30 
5 . 0 0  

10.00- 
1 5 . 0 0  
1 5 . 8 0  
20.00 
25.00 
30.00 
35.00 
4 0 . 0 0  
45 .00  
5 0 . 0 0  

0 .195  
0 .198  
0.202 
0.207 
0 . 2 1 1  
0.216 
0 .220  

0 .225  
0 .243  
0 .255  
0.275 
0.323 

0 ..220 

5 . 0 0  5 5 . 0 0  
5 .00  60.00 
5.00 6 5 . 0 0  
5 . 0 0  70.00 
5 . 0 0  , 75.00 
5 . 0 0  8 0 . 0 0  
4 .20  84.20 
0.80 85 .00  
5 . 0 0  90 .00  
5 .00  9 5 . 0 0  
2 .70  9 7 . 7 0  
1 .30  9 9 . 0 0  
0 .90  ' 9 9 . 9 0  

Median : 0 . 1 9 2  (pm) Mean: 0.196 (pm) Mode: 0 .184  (pm) 
Std. Dev.: 0.023 (pm) Span: 0.165 
C o e f .  V a r :  11 .74% Spec. Area: 309422 (crn2/crn3) 

E -619 
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HNF-8862, Rev. 0 

for Windows(TM) Ver.1.201 Aug/OlI'Ol 07:23 HORIBA LA-91 0 
Laser scattering particle size dlstrlbutlon analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# . 01 0731 -686 16:45 Material : 140um Polvmer Beads 
Filename 1 1 4 0 ~ ~ 6 8 6  Source : Duke Sclentlnc 
Sample : 4314A Lot Numbe : 22346 

condition 
T%<t-IB-Ne): 88.50/0 DiSt.FOrm: Std. Samdlna times : I00 

Agitation : 3 Clrcuitn : 4  u.sonic : ON( 120) 
(LAMP): 93.5% R.R.lndelc: 1.19-0.001 ( ) 

Format 
Dist.base : Volume Scaling : Auto AXIS : LOOX - LlnearY 

Median : 144.501pm SP.Area: 413cmVcm~ S.D. : 39.327pm 
Mode : 140.901 pm Mean : 153.128vm 
C.V. : 25.68% 

Span : (D 10.0-D 90.0) I D50 = ~ 0;578 

Die. on -/e( 5.0%) : 106.638pm -/o o n  Dla.( 0.100pm) : 0.0% 
Dia. on %( 25.0%) : 128.117pm % on Dla.( l.OOO~m) : 0.0% 
Dia. on %( 50.0-A) ! 144.501pm % on Dla.( lo.OO0vm) : 0.0% 
Dia. on %( 75.0%) : 168.843um */- on Dla.( 1Oo.OOO~m) : 2.3% 
Dla. an %( 95.0%) : 226.144vm % on Dia.( 1000.000um) : 100.0% 

Data 

. . . . 

Slre(pm) 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

88.5a 

Freq(%)Und(%) 
- 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.15 100.00 
0.27 99.85 

1.03 99.10 
2.54 98.07 
5.58 95.53 

10.76 89.95 
16.91 79.19 
31.12 62.28 
21.92 31.17 
6.71 9.25 
1.97 2.54 
0.47 0.57 
0.11 0.11 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

0.48 99.58 

Particle size/ pin 

S i r e t w m )  Freq(%)Und(%) 

26.1 1 0.00 0.00 
22.80 0.00 0.00 
19.90 0.00 0.00 
17.38 0.00 0.00 
15.17 0.00 0.00 
13.25 0.00 0.00 
11.56 0.00 0.00 
10.10 0.00 0.00 
8.816 0.00 0.00 
7.697 0.00 0.00 
6.720 0.00 0.00 
5.867 0.00 0.00 
5.122 0.00 0.00 
4.472 0.00 0.00 
3.905 0.00 0.00 
3.409 0.00 0.00 
2.976 0.00 0.00 
2.599 0.00 0.00 
2 . 2 6 ~  0.00 0.00 
1 .SI31 0.00 0.00 
1.729 0.00 0.00 
I .510 0.00 0.00 
1.318 0.00 0.00 
1.151 0.00 0.00 
1.005 0.00 0.00 
0.877 0.00 0.00 
0.766 0.00 0.00 

.___ ._ Sire<vrn> Fres(o/o)Und(o/b) 

0.669 0.00 0.00 
0.584 0.00 0.00 
0.510 0.00 0.00 
0.445 0.00 0.00 
0.389 0.00 0.00 
0.339 0.00 0.00 
0.296 0.00 0.00 
0.259 0.00 0.00 
0.228 0.00 0.00 
0.197 0.00 0.00 
0.172 0.00 0.00 
0.1 50 0.00 0.00 
0.133 0.00 0.00 
0.115 0.00 0.00 
0.100 0.00 0.00 
0.087 0.00 0.00 
0.076 0.00 0.00 
0.067 0.00 0.00 
0.058 0.00 0.00 
0.051 0.00 0.00 
0.044 0.00 0.00 
0.039 0.00 0.00 
0.034 0.00 0.00 
0.02s 0.00 0.00 
0.026 0.00 0.00 
0.022 0.00 0.00 

___._____ 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/01/01 
File Name: 14OUM686.DAT Sample Name: 4314A ID No: 01/07/31-686 
Dist. Form: STANDARD R.R. Index: 119-000 
Diet. Mode: VOLUME Laser: 88.506 % Lamp: 93.529 % 
Circulation: 4 Agitation: 3 U.Sonic *+ Imin) 
Material: 140um Polymer Beads Source: Duke Scientific 
Lot NO: 22346 Test NO: 

NO. SIZB(W) FREO.% U.SIZE% No. SIZE(um) FREO.% U.SIZE% 
( 1) 76.774 0.10 0.10 ( 15) 147.925 5.00 55.00 

91.385 
99.889 
106 .869 
116.790 
120.644 
121.260 
124.497 
128.351 
132.205 
135.488 
138.597 
141.706 
144.816 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 
10.00-- , 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

( 16) 151.035 
( 17) 156.018 
I 18) 162.572 
( 19) 169.127 
( 20) 176.532 
( 21) 186.436 

( 23) 200.249 
( 24) 226.316 
( 25) 257.568 
( 26) 296.951 
( 27) 413.250 

( 22) 188.322 

5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 '99.90 

Median : 144.501 (pm) Mean: 153.128 (pm) Mode: 142.450 (pm) 
Std. D e v . :  39.327 (pm) Span: 0.397 
Coef. Var: 25.68% Spec. Area: 413 (cm2/cm3) 

F - 621 
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HNF-8862, Rev. 0 

I. 

for Windows(7M) Vsr.l.201 Augl13/'01 10:07 HORIBA LA-91 0 
Laser scattering particle size distribution analyzer 

. 

f 

PARTICLE SIZE MEASUREMENT DATA 
ID# 
Filename : 1 UM778 
Sample : 4009A Lot Numbe I 19782 

: 010813-778 14:24 Material : lum POlvmer Beads 
SOUTCB . Duke Sclentlfk 

Condition 
T%(He-Ne): 78.6% Dlst.Form: Std. SarnDlina tlmes : 100 

(LAMP): 71 .O% R.R.lnder: 1.19-0.001 ( ) 

s l z e t w m )  
-. . .- 
3019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.i 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.05 
51.47 
44.94 
39.23 
34.25 
29.91 

Fraq(%)Und(%) 
.- . 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 ioo.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

s l z e ( w m )  

26.1 1 
22.80 
i 9.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1 .sa1 
I .729 
1.510 
1.318 
1.151 
1.005 
0.877 
0.766 

FreqF%)Und(%) 

0.00 100.00 
0.00 *oo.oo 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.12 100.00 
0.37 9S.88 
1.03 99.51 
2.62 98.48 
6.qS 95.87 

13.17 89.68 
22.52 76.51 
25.56 53.99 

7.37 10.76 
17.67 28.43 

Slze(Vm) Freq(0A)Und<%6) 

0.669 2.32 3.38 
0.584 0.69 1.06 
0.510 0.26 0.37 
0.445 0.31 0.11 
0.389 0.00 0.00 
0.339 0.00 0.00 
0.296 0.00 0.00 
0.259 0.00 0.00 
0.226 0.00 0.00 
0.197 0.00 0.00 
0.172 0.00 0.00 
0.150 0.00 0.00 
0.131 0.00 0.00 
0.115 0.00 0.00 
0.100 0.00 0.00 
0.087 0.00 0.00 
0.076 0.00 0.00 
0.067 0.00 0.00 
0.058 0.00 0.00 
0.051 0.00 0.00 
0.044 0.00 0.00 
0.039 0.00 0.00 
0.034 0.00 0.00 
0.029 0.00 0.00 
0.026 0.00 0.00 
0.022 0.00 0.00 

-. . ~ ._ 

F - 622 
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HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TAB= Custom - C 08/15/01 
File Name: lUM778.DAT sample Name: 4009A ID No: 01/08/13-778 
Dist. Form: STANDARD R.R. Index: 119-000 
Dist. Mode: VOLUME Laser: 78.610 % Lamp: 70.975 % 
Circulation: 4 Agitation: 3 U.Sonic **  ( m i d  
Material: lum Polymer Beads Source: Duke Scientific 
Lot NO: 19782 Test No: 

No. SIZE(um) FREQ.% U.SIZE% No. SIZEfum) FREQ.% U.SIZE% 
( 1) 0.439 0.10 0.10 ( 15) 1.011 5.00 55.00 
( 2) 0.577 0.90 1.00 ( 16) 1.044 5.00 60.00 
( 3) 0.629 1.30 2.30 ( 17) 1.076 5.00 65.00 
( 4) 0.690 2.70 5.00 ( 18) 1.109 5.00 70.00 
( 5) 0.756 5.00 10.00. , ( 19) 1.141 5.00 75.00 
( 6 )  0.793 5.00 15.00 ( 20) 1.195 5.00 80.00 
( 7) 0.798 0.80 15.80 ( 21) 1.249 4.20 84.20 
( 8 )  0.824 4.20 20.00 ( 22) 1.259 0.80 85.00 
( 9) 0.856 5.00 25.00 ( 23) 1..328 5.00 90.00 
( 10) 0.885 5.00 30.00 ( 24) 1.483 5.00 95.00 
( 11) 0.910 5.00 35.00 ( 25) 1.664 2.70 97.70 
( 12) 0.935 5.00 40.00 ( 26) 1.856 1.30 99.00 
( 13) 0.960 5.00 45.00 ( 27) 2.327 0.90 99,90 
( 14) 0.985 5.00 50.00 

Median : 0.984 (pm) Mean: 1.021 (pm) Mode: 0.939 (pm) 
Std.  Dev.: 0.247 (pm) Span: 0.347 
Coef. V a r :  24.23% Spec. Area: 61976 (cm2/cm3) 

F - 623 
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HNF-8862, Rev. 0 

for WindowsCTM) Ver.1.201 Sep/26/'0107:44 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# : 010817-826 07:53 Material : loum Polvmer Beads 
Filename : 10UM826 Source : Duke Scientific 
Sample : 4210A Lot Numbe : 22294 

Condition 
T%(He.Ne) : 89.7% Dist.Form: Std. Sarnolinn times : 100 

CLAMP): 92.7% R.R.index: 1.19-0.OOi ( ) 

: 4  Usonic : ON( 120) Agitation : 3 Circultn 

Format 

Data 
Dist.base : Volume Scaling : Auto Axis : LOEX. LinearY 

Median : 12.300pm SP.Area : 4797cma/cma S.O. : 132.355~- 
Mode : 13.748~m Mean : 5 7 . 2 7 2 ~ ~ 1  
C.V. : 231.10%0 

Span : (D 10.0-D 90.0) / D50 ='2%.024 

Dia. on Yo( 5.0%) : 7.348~m V0 on Dia.< 0.100pm) : 0.0% 
Dia. on %< 25.0%) : 9.983~m Yo on Dia.< 1.000~m) : 0.0% 
Dla. on  yo( 50.0%) : 12.300pm % on 0ia.C lO.oOOpm> : 25.2Y0 
Dia. on vo( 75.070) : 15.095~m 70 on Dia.< 100.000Pm> : 88.5% 
Dia. on yo( 95.0%) : 417.053~m Yo on Dia.< 1000.000Pm) : 1 0 0 . O ~ o  

. . . 

0.02 0.1 1.0 10.0 1020 
Particle size I prn 

SizeCpm) FreqC%b)Und<%) 

1019.5 0.00 100.00 
.______ 

890.1 0.00 100.00 
26.1 1 0.32 88.37 ~- 

~ 22.80 0.86 88.05 
777.1 0.33 100.00 19.90 3.03 87.18 
678.5 0.60 99.67 17.38 8.53 84.16 
592.4 1.07 99.07 15.17 16.82 75.63 
517.2 1.93 98.00 
451.6 1.83 96.07 
394r2 1.58 90.24 ~~ 

344.2 1.51 92.66 
300.5 1.31 91.14 
262.4 0.84 89.84 
229.1 0.39 89.00 
200.0 0.13 88.61 
174.6 0.00 88.48 
152.5 0.00 88.48 
133.1 0.00 88.48 
116.2 0.00 853.48 
101.5 0.00 88.48 
88.58 0.00 88.48 
77.34 0.00 88.48 
67.52 0.00 88.48 

51.47 0.00 88.48 
44.94 0.00 88.48 
39.23 0.00 88.48 

58.95 0.00 88.48 

13.25 16.13 58.81 
11.56 16.63 42.68 
10.10 12.57 26.05 
8.816 7.30 13.48 
7.697 3.46 6.18 
6.720 1.48 2.72 
5.867 0.65 1.24 
5.122 0.31 0.60 
4.472 0.17 0.29 
3.905 0.11 0.11 
3.409 0.00 0.00 
2.976 0.00 0.00 
2.599 0.00 0.00 
2.269 0.00 0.00 
1.981 0.00 0.00 
1.729 0.00 0.00 
1.510 0.00 0.00 
1.318 0.00 0.00 
1.151 0.00 '0.00 
1.005 0.00 0.00 

F - 624 

SizeCpm) 

0.669 

0.510 
0.445 
0.389 
0.339 
0.296 

0.584 

~ 

0.259 
0.226 
0. I97 
0.172 
0.150 
0.131 
0.115 
0.100 

0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.087 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

. . .. 
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HNF-8862, Rev. 0 

for Windows<TM) Ver.l.201 Sep/26/'0107:55 HORIBA LA-910.  . 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA 
ID# 
Filename : 10UM826 
Sample : 4210A Lot Numbs : 22294 

Condition 

: oiosi7-a26 07:53 Material : l O u m  Polvmer Beads 
Source : Duke Scientific 

TyXHe-Ne) : 89.7% Dist.Form: Std. Samoiina times : 100 

Agitation : 3 Circultn : 4  U.sonic : ON< 120) 

<LAMP>: 92.7% R.R.lndex: 1.19-0.001 < > 

Format 
Oist.base : Volume Scaling : Auto Axis : LogX. LinearY 

Median : 12.300pm SP.Area : 4779cm'/cm' S.D. : 3.225pm 
Mode : 13.748pm Mean : 11.991pm 
C.V.' : 26.89% 

Span : (D 10.0-D 90.0> / D50 =-' X.577 

Dia. on %< 5.0%) : 7.348pm vo on Dia.( 0.lOOprn) : 0.0% 
Dia. on yo< 25.0%) : 9.983pm To on Dia.< 1.000prn) : O,O% 
Dia. on yo( 50.0%) : 12.300pm To on Dia.< lO.OOOprn> : 25.2% 
Dia. on To< 75.0%) : 15.095pm % on Dia.( 100.000pm) : 88.5% 
Dia. on Yo< 95.0%) : 101.460prn yo on Dia.< 1000.000pm) : 100.0% 

Data 

100 
Particle size I urn 

101.5 

77.34 
67.52 

88.58 

58.95 
51.47 
44.94 
39.23 
34.25 
29.91 
26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 

0.00 88.48 
0.00 88.48 
0.00 88.48 
0.00 88.48 

0.00 88.48 

0.00 88.48 

0.12 88.48 

0.00 88.48 

0.00 88.48 

0.00 88.48 

0.32 88.37 
0.86 88.05 
3.03 87.18 
8.53 84.16 

16.13 58.61 
16.63 42.68 
12.57 26.05 
7.30 13.08 

16.82 75.63 

Size(pm) 

2.599 
2.269 
1 .sa1 
1.729 

0.00 0.00 0.067 0.00 0.00 
0.00 0.00 0.058 0.00 0.00 
0.00 0.00 0.051 0.00 0.00 
0.00 0.00 0.044 O'.OO 0.00 
0.00 0.00 0.039 0.00 0.00 

~ 1.510 ~~~ ~ ~ ~~ ~~~ ~. 
1.318 0.00 0.00 0.034 0.00 0.00 
1.151 0.00 0.00 0.029 0.00 0.00 
1.005 0.00 0.00 0.026 0.00 0.00 
0.877 0.00 0.00 0.022 0.00 0.00 
0.766 
0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 

0.00 0.00 
0.00 0.00 

~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 ~ ~~ ~. 

7.697 3.46 6.18 0.197 0.00 0.00 
6.720 1.48 2.72 0.172 0.00 0.00 
5.867 0.65 1.24 0.150 0.00 0.00 
5.122 0.31 0.60 0.131 0.00 0.00 
4.472 0.17 0.29 0.115 0.00 0.00 
3.905 0.11 0.11 0.100 0.00 0.00 

F - 625 -_ 



HNF-8862, Rw. 0 

*s,+ .... - 

- 
. i -  I[ 

* :  
$ :  - !  

F,- 
a 
3 .  

I -  
I - 

0.h ' -. 0.1 1.0 10.0 100 1020 

I 7 1: 
-. I 8 ,  

, I . I / , ,  _- 0.d- , , I I 

-100 

- 3  
- 2  

% 

1f9 

.- 

c 
.I = 

._ 
1 . -  
3 

. -  

5 
,~ 0 

'0.0 

Size<pm) Sizs(pm> 

1019.5 
890.1 
777.1 

. 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

0.66 99.77 
1.80 99.11 
4.23 97.31 
9.33 93.09 

24.71 66.78 
22.76 42.07 
13.23 19.31 
4.96 6.08 

16.98 83.76 

26.11 0.00 
22.80 0.00 
19.90 0.00 
17.38 0.00 - .  
15.17 0.00 
13.25 0.00 
11.56 0.00 
10.10 0.00 
8.816 0.00 
7.697 0.00 ~~~ ~ 

6.720 0.00 
5.867 0.00 
5.122 0.00 
4.472 0.00 
3.905 0.00 
3.409 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
.o.oo 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

2.976 0.00 0.00 - ~~~ . 
2.599 0.00 0.00 
2.269 0.00 0.00 
1.981 0.00 0.00 
1.729 0.00 0.00 
1.510 0.00 0.00 
1.318 0.00 0.00 
1.151 0.00 0.00 
1.005 0.00 0.00 

F - 626 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 ~ 

0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 ~~ ~ ~~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

. 



' HNF-8862. Rev. 0 

ID No: 01/08/21-874 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 09/26/01 
File Name: 5OuM874.DAT Sample Name: 4250A 
Diet. Porn: STANDARD R.R. Index: 113-000 

Circulation: 4 Agitation: 3 u.Sonic * *  (min) 
Material: 50um Polymer Beads Source: Duke Scientific 
LotNo: 22237 Test No: 

Dist. Mode: VOLUME Laser: 88.619 k ump: 93.891 % 

NO. SIZE(IIlIl) FREQ.% U.SIZE% No. SIZE(um) FREQ.% U.SIZE% 
( 1) 28.601 0.10 0.10 ( 15) 55.386 5.00 55.00 
( 2) 33.727 0.90 1.00 ( 16) 56.900 5.00 60.00 
( 3) 35.442 1.30 2.30 ( 17) 58.414 5.00 65.00 
( 4 )  38.154 2.70 5.00 ( 18) 60.578 5.00 70.00 
( 5) 40.926 5.00 10.00 - ( 19) 63.102 5.00 75.00 

( 7) 43.426 0.80 15.80 ( 21) 67.987 4.20 84.20 
( 8)  45.137 4.20 20.00 ( 22) 68.829 0.80 85.00 
( 9) 46.572 5.00 25.00 ( 23) 74.090 5.00 90.00 
( 10) 48.007 5.00 30.00 ( 241 82.427 5.00 95.00 
( 11) 49.442 5.00 35.00 ( 25) 91.350 2.70 97.70 
( 12) 50.877 5.00 40.00 ( 26) 100.662 1.30 99.00 
( 13) 52.358 5.00 45.00 ( 27) 125.686 0.90 99.90 
( 14) 53.872 5.00 50.00 

( 6 )  43.081 5.00 15.00 ( 20) 65.626 5.00 80.00 

Median : 53.762 (pm) Mean: 55.941 (pm) Mode: 55.085 (pm) 
Std. Dev.: 13.609 o&m) Span: 0.359 
Coef. V a r :  24.33% Spec. Area: 1130 (cm2/cm3) 

F - 627 
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75. 

E?= 
3 c m :  

1019.5 

777.1 

592.4 
517.2 
451.6 
394.2 

300.5 
262.4 
229.1 
200.0 
174.6 
15.2.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

ago. 1 

678.5 

344.2 

-._ ... ... 
, 

. , ,. ._. 

- .q 
' I  

-: ill 

0.00 100.00 
0.00 100.00 
0.00 100.00 

3 :  v :: e I- 
u. :: 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

I 
I 
I 
I 

0.00 100.00 
0.00 100.00 
0.00 100.00 

- i 

0.00 100.00 
0.00 100.00 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

26.1 1 
22.80 
19.90 
17.38 
15.17 
13.25 ~~ ~ 

11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 

0.051 
0.044 
0.039 

0.029 
0.026 

0.058 

0.034 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.11 100.00 
0.18 99.89 
0.87 99.70 

14.43 98.83 
71.94 84.40 
12.46 12.46 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 - ~~ ~~~~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

F - 628 
_.___I.- .. . . .. ... __ 



“F-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/08/01 
File Name: 20ON954C.DAT Sample Name: Duke 200 MI ID NO: 01/09/26-021 
Dist. Form: STANDARD R.R. Index: 119-000 

circulation: 5 Agitation: 3 U.Sonic (min) 
Lot No: 23220 Test NO: 

Dist. Mode: VOLUME Laser: 90.413 % Lamp: 67.961 % &S’C . . 
{ O p b  1 

No. SIZE(ud FRS.Q.% U .SIZE% NO. SIZE(um) FREQ.% U.SIZE% 
( 1) 0.150 
( 2 )  0.152 
( 3) 0.154 
( 4) 0.159 
( 5) 0.168 
( 6) 0.173 
( 7) 0.173 
( 8 )  0.175 
( 9) 0.176 
( 10) 0.178 
( 11) 0.180 
( 12) 0.182 
( 13) 0.183 
( 14) 0.185 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00 
15.00-’ 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

( 15) 0.187 
( 16) 0.189 
( 17) 0.190 
( 18) 0.192 
( 19) 0.194 
( 20) 0.196 
( 21) 0.197 
( 2 2 )  0.198 
( 23) 0 ..208 
( 24) 0.218 
( 25) 0.224 
( 2 6 )  0.232 
( 27) 0.302 

5.00 55.00 
5.00 60.00 
5 . 0 0  65.00 
5.00 70.00 
5.00 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

Median : 0.185 (pm) Mean: 0.186 ( p )  Mode: 0.184 (pm) 
Std .  Dev.: 0,015 (pm) Span: 0.131 
coef. Var: 8.21% spec. Area: 324661 (cm2/cm3) 

F - 629 
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HNF-8862. Rev. 0 

for Windows<TM) Ver.l.20j Oct/08/'01 18:03 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

ID# : oio927-064 ia:5i Material i 200 nm PO [ ~ m c r h '  
PARTICLE SiZE MEASUREMENT DATA 

Filename : 200N996C 
Sample : -3200~ 
Condition 

Source 
Lot Numbe 1 !E&z2U aS2-Q 

' Dukc%@-m'FK 

TY0b(He-Ne> : 92.3% Dist.Form: Std. Sarnwlinn times : 100 
<LAMP): 74.2% R.R.Index: 1.19-0.001 < ) 

Format o FF 
Agitation : 1 Circuitn : 4  U.sonic :& 120) 

Dist.base : Volume Scaling : Auto Axis : LoKX. LinearY 

Median : 0.285pm SP.Area : 215824cm2/cm* S.D. 
Mode : 0.280pm Mean : 0.289pm 
C.V. : 19.10% 

Span : <D 10.0-D 90.0) / D50 =-. 0.505 

Data 
: 0.05Spm 

Dia. on %< 5.0%) : 0.201vm yo on Dla.< 0.100lirn) : 0.0% 
Dia. on %< 25.0%) : 0.254vm yo on Dia.( l.OOOvm) : 100.0% 
Dia. on Yo< 50.00/,) : 0.285pm V0 on Dla.< 1O.OOOpm) : 100.Oye 
Dia. on %C 75.0%) : 0.325pm Vo on Dia.< lOO.OOOpm> : 1 0 o . O ~ o  
Dia. on %C 95.0%) : 0.385pm Vo on Dia.C 1000.000pm) : 1 0 0 . O ~ o  

. .. 

i 
i 

c 

I7 
-1 1 

g; 

-. 
1.0 10.0 100 1020 

> I , , ,  , .. , , , , , , ,  , , , , , , , , ,  , , , , , , , ,  

Particle size / urn 

1019.5 0.00 100.00 .. 
890.1 0.00 100.00 
777.1 0.00 100.00 
678.5 0.00 100.00 
592.4 0.00 100.00 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 

51.47 
44.94 
39.23 

88.58 

58.95 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

26.11 0.00 100.00 
22.80 0.00 100.00 
19.90 0.00 100.00 
17.38 0.00 100.00 
15.17 0.00 100.00 
13.25 0.00 100.00 ~- ~ 

11.56 0.00 100.00 
10.10 0.00 100.00 
8.816 0.00 100.00 
7.697 0.00 100.00 
6.720 0.00 100.00 ~ ~- 
5.867 0.00 100.00 
5.122 0.00 100.00 
4.472 0.00 100.00 
3.905 0.00 100.00 
3.409 0.00 100.00 
2.976 0.00 100.00 
2.599 0.00 100.00 
2.269 0.00 100.00 
1.981 0.00 100.00 
1.729 0.00 100.00 
1.510 0.00 100.00 
1.318 0.00 100.00 
1.151 0.00 100.00 
1.005 0 00 100.00 

F - 630 
---I. ._ . 

0.669 
0.584 
0.510 
0.445 
0.389 ~ ~~- 
0.339 
0.296 
0.259 
0.226 
0.197 

0.00 100.00 
0.00 100.00 
0.40 100.00 
3.53 99.60 

13.81 96.07 
22.83 82.25 
32.16 59.43 
16.54 27.27 
6.61 10.73 

~ 2.54 4.12 

0.150 0.40 0.59 
0.131 0.19 0.19 
0.115 

0.172 0.99 1.58 

0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 ~~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 



"F-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 10/08/01 
File Name: 200N996C.DAT Sample Name: -3zmfi ID NO: 01/09/27-064 
Diet. Form: STANDARD R.R. Index: 119-000 

Circulation: 4 Agitation: 1 U.Sonic 0- (min l  
Material: ' &am, R$nePkUk Source: Dokc Sr.ib*tr,r 

Lot NO: M ~3z.z~ 

Dist. Mode: VOLUME Laser: 92.349 % Lamp: 74.219 % &g. 
,0/7/0 I 

Test No: Duplicate 

No. S I Z E ( w )  FREO.% U.SIZE$ NO. S I Z E I m )  FREQ.% U.SIZE% 
( 1) 0.123 0.10 0.10 ( 15) 0.291 5.00 55.00 
( 2 )  0.159 
( 3 )  0.179 
( 4 )  0.201 
( 5 )  0.223 
( 6 )  0.234 
( 7 )  0.236 
( 8) 0.244 
( 9) 0.254 
( 10) 0.262 
( 11) 0.268 
( 1 2 )  0.273 
( 13)  0.279 
( 1 4 )  0.285 

0.90 1 .00  ( 16)  
1.30 2.30 ( 17)  
2.70 5.00 ( 18) 
5.00 1 0 . 0 0 -  . ( 19) 
5.00 15.00 ( 20) 
0.80 15.80 ( 21) 
4.20 20.00 ( 22) 
5.00 25.00 ( 23) 
5.00 30.00 ( 24) 
5.00 35.00 ( 25) 
5.00 40.00 ( 26) 
5.00 45.00 ( 27) 
5.00 50.00 

0.297 
0.307 
0.316 
0.326 
0.335 
0.346 
0..349 
0.367 
0.385 
0.415 
0.435 
0.494 

5.00 
5.00 
5.00 
5.00 
5.00 
4.20 
0.80 
5.00 
5.00 
2.70 
1.30 
0.90 

Median : 0.285 (p) Mean: 0.289 (prn) Mode: 0.277 (p in)  
Std.  D e V . :  0.055 (prn) Span: 0.209 
Coef. V a r :  19.10% Spec. A r e a :  215824 (cm2/crn3) 

60.00 
65.00 
70.00 
75.00 
80.00 
84.20 
85.00 
90.00 
95.00 
97.70 
99.00 
99.90 

F - 631 
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HNF-8862, Rev. 0 

% . ?  o i  
z , -  a 

e ;  % /j - 

for WindowsCTM) Ver.l.20j Oct/08/'01 18:05 HORIBA LA-910.  . 
Laser scattering particle size distribution analyzer 

.I ! 
I .  
I 

- 

PARTICLE SIZE MEASUREMENT DATA 
ID# : oio92a-132 i9:29 Material : Standard 
Filename : 200N998C Source : Duke 
Sample : 200nm Polymer Beads Lot Nurnbe : 23220 

I 

Condition 
Tyo(He-Ne> : 89.57- Dist.Form: Std. Samolinp. times : 100 

(LAMP): 63.45% R.R.lndex: 1.19.O.OOi < > 

- , 

Sizecum) Slze(clm> 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

88.58 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 ~ 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

26.11 
22.80 
19.90 
17.38 ~ 

15.17 
13.25 
11.56 
10.10 
8.816 
7.697 

0.00 100.00 
0.00 100.00 
0.00 100.00 ~ ~~ 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

0.669 

0.510 
0.445 
0.389 
0.339 
0.296 
0.259 

0.584 

~ _ _  ~~- ~~ 0.226 
0.00 100.00 0.197 

6.720 0.00 100.00 0.172 
5.867 0.00 100.00 0.150 
5.122 0.00 100.00 
4.472 
3.905 
3.409 
2.976 ~- ~ 

2,599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

F 

0.00 106.00 

0.00 100.00 
0.00 100.00 ~~ 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

- 632 
- .~  . . 

0.131 
0.115 
0.100 
0.087 
0.076 
0.067 

0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.058 

Freci<%>Und<%> 

0.00 100.00 
0.00 100.00 
0.00 100.00 

- . 

-.. ~ ~~ ~ ~ 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.17 100.00 
0.84 99.83 

70.38 85.13 
14.75 14.75 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

13.86 98.99 
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HORIBA La-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C lO/OS/Ol 
File Name: 200N998C.DAT Sample Name: ZOOnm Polymer Beads ID No: 01/09/28-132 
Diet. Form: STANDARD R.R. Index: 119-000 
Diet. Mode: VOLUME Laser: 89.466 % Lamp: 63.440 I 
Circulation: 4 Agitation: 1 U.Sonic OFF (min) 
Material: Standard Source: Duke 
Lot NO: 23220 Test No: 

NO. S I Z E ( D )  FREO.% U.SIZE% No. S I Z E ( w )  FREO.% U.SIZE% 
( 1) 0.150 
( 2) 0.152 
( 3) 0.154 
( 4) 0.158 
( 5) 0.165 
( 6) 0.172 
( 7) 0.172 
( 8) 0.174 
( 9) 0.176 
( 10) 0.178 
( 11) 0.179 

( 13) 0.183 
( 14) 0.185 

( 12) 0.181 

0.10 0.10 
0.90 1.00 
1.30 2.30 
2.70 5.00 
5.00 10.00 
5.00 15.00 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.0.0 40.00 
5.00 45.00 
5.00 50.00 

Median : 0.184 (pm) Mean: 
Std. Dev.: 0.015 (pm) Span: 

( 15) 0.186 

( 17) 0.190 
( 18) 0.192 
( 19) 0.194 
( 20) 0.195 
( 21) 0.197 
( 22) 0 .,197 

( 24) 0.218 
( 25) 0.223 
( 26) 0.226 
( 27) 0.274 

( 16) 0.188 

( 23) 0.207 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 . 75.00 
5.00 80.00 
4 . 2 0  84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 '99.90 

0.185 (pm) Mode: 0.184 (pm) 
0.129 

C o e f .  Var: 8.04% Spec. Area: 326172 (cm2/cm3) 
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APPENDIX F-21 

QUALITY CONTROL DATA 
QUARTZ POWDER STANDARD BCR-69 

Consisting of 28 pages including this cover page 
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COMMISSION OF THE EUROPEAN COMMUNITIES 

19.9 

38.8 

COMMUNITY BUREAU OF REFERENCE- BCR- 

2.6 

2.7 

CERTIFIED REFERENCE MATERIAL 

63.6 

83.3 

96.8 

ERTIFICATE OF MEASUREMENT 

3.6 

3.7 

2.0 

Stckea diameter (I) 

%'I 
r m  

14.0 

18.0 

23.0 

32.0 

45.0 

64.0 

90.0 

~ ~ -~ ~ 

BCR No 69 NO. 1749 

QUART2 

Certified Cumulative Particle Size Distribution. 0, 

2.8 1.2 

4.9 I 7.5 

E3 

43 

43 

43 

21 

36 

41 
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DESCRIPTION OF THE SAMPLE 
Each sample Consisiru of spproximatsQ 10 9 of quam povrdsr obtained by subdividing a bulk quantity of the material With the aid 
of B rotating rillie. 
ROSUIU of chemical a n s l y ~ e ~  are summarired below. In each case. relative mars loss is expressed in terms 01 mg.g'l of the materiel 
asreceived withoutpretreatment byrhe analyst. The u relative mssllosrin hydrolluorkacid* was determiwd sllersvccarsive Iiealment 
Until Ihe ~onstsnt quoted wive war obtained. 

INSTRUCTIONS FOR USE 

PARTICIPATLNG LABORATORIES 
-The Univeaily 01 Bredford, Bmdbrd (United Kingdom). 
- Teehnliche Univerriilr Clausthd. ClavrlhalZellerleldd (Federal Republic 01 Germany). 
- Univerril3l Kailiwhe, Karlsruhe (Federal Republic of Germany). 
-The Univcnily 01 TcchnoiogY. Loughbomugh (United Kingdom). 
-The Nation~I Physical Luboratory. Teddiogton (Uniled Kingdom). 

METHOD USED 
The Iarnple i s  certified With respect to tho cunwlative distribution by mais 01 the Stoker diameter6 of the particle$ as measured by 
sedimentation enalyiir in tho gtwily fit16 (Pipetid Method). Full details ai0 givm in the Certilicalion Repon (Appendix 2). 

LEGAL NOTICE 
This documon1 vias prepnred undcr the 5ponsoi~hip 01 the Commission 01 the European Communitisr. Neither Ihe Commission 01 
the European Communilicr, i ts cOntlaclOrP not any Penon acting on their bohall: 
mako m y  warranty or reproJsnlalien. express or implied. wilh re~p0~110  tile accuracy. completenerr. 01 ureluherr 01 the information 
i on l s ind  In this documonl.-or that the use 01 any inlormation. malarial, a~patatut. method 01 pmces disclosed In this document 
may not inltings privately owned tight$; 
or aiiurno any liability wi lh respect to the use 01. or far damagfs r e ~ l l i o g  from tbs us1 of m y  inlormation. material. sppamtur. methods 
01 P ~ Y C B I I  dirclwed in this document. 

CERTIFICATION REPORT 
A Cartilication Report giving details of tho Eeitificalion procedures. of the methodaiogy and 01 the data he% bean wblirhed 
(EUR 6825,1980) and is  available lram the Cnmrnunily Bureau a1 Uelermce. 

Rue de la Loi 200. 8.1049 B r ~ s S e l s  - Telephone 13500 40% 80 40 0x1. 5014 -Telegraphic sddmsf * COMEUR BIUSSe l l "  -. 
Telex : 21 877 COMEU 8 "  
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CERTIFIED REFERENCE MATERIAI. 

sample: BCR No 69 
Material : Quartz Powder - Nominal Size Range 12 - 90 pm 
source: Commission of the European Communities: 

community Bureau of Reference - BCR - 
Lot : Bottle # 1749 

... 
Estimated - Distribution Mean: 51.6 pm 

standard Deviation: 20.4 pm 
Distribution Median: 3 7 . 5  vm 

100 . . .  
: I  

90 
(I .r: 80 i 

! 2 70I.. i 
3 

: 50  ......... I 
~ 4 0  : ~ .; 

g 2 0  . . .  : I  

e 
n x 

3 2 301 

A 

I U 
10 ! 

m + 

.... . . ... 
[siiokes Diameter Mass Fraction' 

Undersize I 

. {  

g/100g I g/1oog km . . . . . . . .  : 
1 4 . 0  2 . 8  1 . 2 :  

4 . 9 :  1 . 5  
19.9 2 . 6  2 3 . 0  

32.0. 38 .8  2 . 7  

64.01 
90.0 96.6; 

. . . . . . . . . .  ...... . . . . . . . . . . . .  
. . . . .  .... . . . .  

....... . . .  . 

. - . . . . . .  
................. 45.01 :,:,~:;?3.5:'' ,. :3X$T 

83 .3  3 . 7 .  . . . . . .  ..... -. . . . .  
. . . . . .  ...... . . . . .  ............ .. 
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F-21 A. Volume-based PSDs for measurement runs on quartz powder standard BCR-69 12 to 
90 pm nominal particle diameters. Sample Key-Filename: Run Date; Run Conditions. 

BC69672C: 07/31/2001; Dispersant = H20; P5; S3; US = 2 min, DT = 10 s 
__. .... 

BC69687: 07B I/2OOl: Dimersant = HZO: P5: S3: US = 2 min: DT = IO s . . .  

BC69732 08/30/2OOI; Dispersant=H20; P5; S3; US=2min; DT= 10s 

BC69779 08/16/2001; Dispersant=HZO; P5; S3; US=2min, DT=IOs 

BC69873: 08/21/2001; Dispersant = €DO, P5; S3; US = 2 min; DT = 10 s 
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F-21 A (continued). Volume-based PSDs for measurement runs on quartz powder standard 
BCR-69: 12 to 90 pm nominal particle diameters. 

BC69875: 08/29/2001; Dispersant = H20; P5; S3; US 2 min; DT = 10 s 

BC69893: 09/26f2001: Diswrsant = H20. PS. S3: US = 2 min: DT = IO s . . .  

BCR69955: 09/27/2001; Dispersant = H20; P5; S3; US = 2 min; DT = 10 s 

BCR69997: 09L?8/2001; Dispersant = H20; P6; S3; US = 2 min; DT= 10 s 
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( RUN DATE-RUN # ) File 1D Mean Diameter Standard Deviation 

51.6 20.4 ESTIMATED 
07/3 1/2001-672 BC69672C 52. I 23.3 
07/3 1/2001-687 BC69687 50.9 22.0 
08/10/2001-732 BC69732 50.9 22.1 

51.9 23.1 08/16/2001 -779 1 BC69779 
08/21/2001 -873 ; BC69873 50.4 22.0 

22.1 08/29/200 1-875 ' BC69875 
09/26/2001-960 BC69893 61.6 26.2 

20.7 

... (PI (P) - ........ ... 

- ._ 

_ _  
... .- ........... ............. 

. . . . .  

...... . __ .... -I - 

............. 

__ 51.0 -_ . ................... 

................ .- 
54.4 , 09/27/2001-022 BCR69955 

F-21 B. Mean, volume equivalent, particle diameters from PSD measurements of quartz 

powder standard BCR-69: 12 to 90 pm nominal diameters. PSD run date included in 
measurement identification. Measurement conditions: Dispersant - HzO / Stirrer Speed - 3 I 
Pump Speed - 5 (10.6 d / s )  / Ultrasonic Time - 2 min/ Delay Time - 10 seconds. 

I -- ................ - 
I 09/28/200 1-065 * ' BCR69997 44.7 

-. 
18.5; 

* Pump Speed at setting "6" (14.4 d / s )  for this PSD run. 
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F-21 C. Mean particle diameters of volume-based particle size distributions for 
standard BCR-69. Vertical lines within bars indicate the mean particle diameters (pm). Bar 
widths represent one standard deviation range. 

ESTIMATED 

07/3 112001 -672 

07/3 1/2001-687 

08/10/2001-732 

08/16/2001-779 

0812 V2001-873 

08/29/2001 -875 

09/26/2001 -960 

09/27/2001 -022 

0912812001-065 

0 25 50 75 100 

Particle Volume Equivalent Diameter (pm) 

F - 641 



HNF-8862, Rev. 0 

F-21 D. Percentages of quartz grains in standard BCR-69 with reported diameters (pm) less 
than the indicated values. Derived from volume-based, cumulative, %-Undersize, particle size 
distributions. 

. . .. .. . . . . . .. 
09/28/200 1-065 

* The BCR-69 "Estimated" values include the following sedimentation measurement data: 
(1) the certified Stokes diameter (pm) at the 4.9% mass fraction undersize cut, (2) a graphically 
determined estimate of the median Stokes diameter, and (3) the certified Stokes diameter (p) 

at the 96.6 % mass hction undersize cut. 

F-642 



HNF-8862, Rev. 0 

F-21 E. Diameters of quartz grains (pm), in standard BCR-69, within the indicated percentile 
ranges. Derived from volume-based, %-Undersize distributions. Vertical lines within the middl 
"25 %to 75 %" bars locate the median particle diameters. 

. . . . .  .. __ . ............. 

M 1  %to5% M5%t025% H25%to75% B75%tO95% W95%t099% 

ESTIMATED 

07/3 1/2001-672 

0713 112001-687 

08/10/200l-732 

08/16/2001 -779 

08/21/2001-873 

08/29/2001 -875 

09/26/200 1-960 

09/27/200 1-022 

09/28/2001 -065 

. . . . . . . .  ..... ... . . . . . . . . . .  .... - 
I 

! I I 
! 

! ! 

! 

0 0 0 0 0 Q 
VI N - c) W OI 

Particle Volume Equivalent Diameter (pm) 
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for WindowsCTM) V e r . l . 2 0 i  Oct/08/‘01 17:17 HORIBA LA-910 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE M’EASUREMENT DATA 
I De : 010731-672 14:21 Material : 12-90 um Quartz 
Filename : EC69672C Source : CEC/BCR 
Sample : BCR 69 Lot Numbe : Bottle 1749 / Jar 69-3 

Condition 
T%(He-Ne> : 68.4% Dist.Form: Std. Samolinn times : 100 

(LAMP): 80.4% R.R.lndex: 1.16-0.OOi < > 
Agitation : 3 Circultn : 5  U.sonic : ON< 120) 

Format 
DiSt.base : Volume Scaling : Auto Axis : LogX . LinearY 

Data 
Median : 48.090pm SP.Area : 1398cm‘/cma S.D. : 23.307pm 
Mode : 48.148pm Mean : 52.145pm 
C.V. : 44.70Y0 

Span : <D 10 .0 .~  90.0) / D50 =- r.152 

Dia. on %< 5.0%) : 22.762pm % on Dia.< 0.100pm) : 0.0% 
Dia. on yo< 25.0%00) : 35.821pm % on Dia.< 1.000pm) : 0.0% 
Dia. on Yo< 50.0%) : 48.090pm Yo on Dia.< 10.000prn) : 0.1% 
Dia. on Yo< 75.0%) : 63.904pm 7- on Dia.< 100.000pm) : 95.9% 
Dia. on %< 95.0%) : 96.228pm % on Dia.< 1000.000pm> : 100.0% 

Particle size I pm 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

0.00 100.00 26.11 3.87 8.90 0.669 0.00 0.00 
0.00 100.00 22.80 2.11 5.02 0.584 0.00 0.00 
0.00 100.00 19.90 1.24 2.91 0.510 0.00 0.00 
0.00 100.00 17.38 0.73 1.68 0.445 0.00 0.00 
0.00 100.00 15.17 0.43 0.95 0.389 0.00 0.00 
0.00 100.00 13.25 0.26 0.52 0.339 0.00 0.00 
0.00 100.00 11.56 0.16 0.26 0 296 nno nnn - ~~ ~~ ~~ 

0.00 100.00 10.10 0.10 0.10 0.259 0.00 0.00 
0.00 100.00 8.816 0.00 0.00 0.226 0.00 0.00 
0.00 100.00 7.697 0.00 0.00 0.197 0.00 0.00 
0.00 100.00 6.720 0.00 0.00 0.172 0.00 0.00 
0.00 100.00 5.867 0.00 0.00 0.150 n.no n no . .. 
0.11 100.00 5.122 0.00 0.00 0.131 0.00 0.00 
0.23 99.89 4.472 0.00 0.00 0.115 0.00 0.00 
0.45 99.67 3.905 0.00 0.00 0.100 0.00 0.00 
0.97 99.21 3.409 0.00 0.00 0.087 0.00 0.00 
1.95 98.25 2.976 0.00 0.00 0.076 0.00 0.00 

0.00 0.00 0.067 0.00 0.00 3.32 96.30 2.599 
5.40 92.97 2.269 0.00 0.00 0.058 0.00 0.00 

0.00 0.00 0.051 0.00 0.00 €3.39 87.57 1.981 
10.31 79.19 1.729 0.00 0.00 0.044 0.00 0.00 
12.06 68.87 1.510 0.00 0.00 0.039 0.00 0.00 
13.61 56.81 1.318 0.00 0.00 0.034 0.00 0.00 
11.63 43.20 1.151 0.00 0.00 0.029 0.00 0.00 
9.50 31.37 1.005 0.00 0.00 0.026 0.00 0.00 
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HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C l0/08/01 
File Name: BC69672C.DAT Sample Name: BCR 69 ID No: 01/07/31-672 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 68.443 % Lamp: 80.437 % 
Circulation: 5 Agitation: 3 U.Sonic **  (min) 
Material: 12-90 urn Quartz source: CSC/BCR 
Lot No: Bottle 1749 / Jar 69-3 Test No: 

No. SIZE(I4m) FREO.% U.SIZE% No. S I Z E ( m )  Fma.% IJ.SIZE% 
( 1) 10 .045  0 .10  0 .10  ( 15) 50 .601  5 .00  55 .00  

15 .325  0 . 9 0  
18 .648  1 . 3 0  
22 .765  2 .70  
26 .847  5 .00  
30 .153  5.00 
30 .631  0.80 
33 .138  4 .20  
35 .895  5 .00  
38 .516  5 . 0 0  
40.984 5 .00  
43 .393  5.00 
45.800 5.00 
48 .200  5.00 

1 . 0 0  
2.30 
5 .00  

10 .00  
15 .00  
1 5 . 8 0  
2 0 . 0 0  
25 .00  
30.00 
35 .00  
40.00 
45.00 
50.00 

( 16)  53 .448  
( 17) 56 .550  
( 18) 59 .889  

( 20)  68.477 
( 21)  73 .391  
( 22)  74,327 
( 23)  82 .391  
( 24)  96.437 
( 25)  1 1 2 . 0 6 1  
( 26)  129 .344  
( 27)  176 .052  

\ ( 1 9 )  64 .045  

5 .00  60 .00  
5 .00  65 .00  
5 . 0 0  70 .00  
5.00 75 .00  
5.00 80.00 
4.20 84 .20  
0.80 85 .00  
5 .00  90.00 
5 .00  95 .00  
2 .70  97.70 
1 . 3 0  , 99.00 
0 . 9 0  99.90 

Median : 48.090 (pin) Mean: 52.145 (pin) Mode: 48.094 (pin) 
Std. Dev.: 23.307 (pm) Span: 0.672 
C o e f .  V a r :  44 .70% Spec .  Area: 1398 (cm2/cm3) 
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for Wlndows(TM) Ver.1.2Oj Aug/Oll'Ol 07:54 HORIBA LA-910 
~ a s e r  acatterlne particle size dlatributlon analyzer 

PARTICLE SIZE MEASUREMENT DATA . 010731-687 17:05 Material : 12-90 urn Quartz I D #  
Filename i EC69687 Source 
Sample . BCR 69 Lot Numbe : Bottle 1749 / Jar 69-3 . : CECfECR 

Condltlon 
Dlst.Form: Std. Sammllna times : 1 0 0  

) 
TO/dHe-NeX 78.4% 

(LAMP): 86.8% R.R.lndex 1.16-0.001 ( 

Agltatlon : 3 circultn : 5  u.sonic : ON( 120) 

Format 

Data 

Di8t.base : Volume Scallng : Auto Axls : LogX - LlnearY 

Median : 47.207~m SP.Area : 1413Cma/Cm= S.D. : 22.028vm 
Mode : 48.034pm Mean : 50.944prn 
C.V. : 43.24% 

Span : (D 10.0-D 90.0) I D50 = . 1 

Dla. on %( 5.0%) : 22.917prn on Dla.( 0.100Vrn) : 0.0% 
Dla. on %( 25.0%) : 35.373wm % On Dla.( 1 .OOOrm) : 0.0% 
Dla. o n  %( 5O.O0h) : 47.207pm % on Dla.( 10.000um) : 0.0% 
Dla. o n  %( 75.0%) : 6?.245clrn 76 on Dla.( 100.000pm) : 96.6% 
Dla. on %( 95.0%) : 92.847pm % on Dla.( 1000.000pm) : 100.0% 

18 

Particle size I pm 

.. - . 
1019.5 
690.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

n) Freq(%)Und(%) 
.̂._ - 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.18 100.00 
0.37 99.82 
0.81 99.45 
1.69 98.84 
2.98 96.95 
4.98 93.97 
7.96 88.99 

10.06 81.03 
12.07 70.97 
13.97 58.90 
12.33 44.93 
9.96 32.60 
7.66 22.64 
6.04 14.99 

Sire(pm) Freq(%)Und(%) 

26.1 1 4.10 8.94 
22.80 2.15 4.84 
19.90 1.22 2.69 
17.38 0.70 1.47 
15.17 0.40 0.77 
13.25 0.23 0.37 
11.56 0.14 0.74 
10.10 0.00 0.00 
8.816 0.00 0.00 
7.697 0.00 0.00 
6.720 0.00 0.00 
5.867 0.00 0.00 
5.122 0.00 0.00 
4.472 0.00 0.00 
3.905 0.00 0.00 
3.409 0.00 0.00 
2.976 0.00 0.00 
2.599 0.00 0.00 
2.269 0.00 0.00 
1 .gel 0.00 0.00 
1.729 0.00 0.00 
1.510 0.00 0.00 
1.318 0.00 0.00 
1.151 0.00 0.00 
1.005 0.00 0.00 
0.877 0.00 0.00 
0.766 0.00 0.00 
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Sire(pm) Freq(O/o)Und(%) 

0.669 0.00 .o.oo 
0.584 0.00 0.00 
0.510 0.00 0.00 
0.445 0.00 0.00 

0.339 0.00 0.00 
0.296 0.00 0.00 
0.259 0.00 0.00 
0.226 0.00 0.00 
0.197 0.00 0.00 
0.172 0.00 0.00 
0.150 0.00 0.00 
0.131 0.00 0.00 
0.115 0.00 0.00 
0.100 0.00 0.00 
0.087 0.00 0.00 
0.076 0.00 0.00 
0.067 0.00 0.00 
0.058 0.00 0.00 
0.051 0.00 0.00 
0.044 0.00 0.00 
0.039 0.00 0.00 
0.034 0.00 0.00 
0.029 0.00 0.00 
0.026 0.00 0.00 
0.022 0.00 0.00 

. ... .. . ~ 

0.389 0.00, 0.00 
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BORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/01/01 
Pile Name: BC69687.DAT Sample Name: BCR 69 ID NO: 01/07/31-687 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 7 8 . 4 4 5  % Lamp: 86 .792  % 
Circulation: 5 Agitation: 3 U.Sonic ** (min) 
Material: 12-90 urn Quartz Source: CEC/BCR 
Lot No: Bottle 1749 / Jar 69-3 Test No: 

No. SIZE(m) FREQ.% U.SIZE% No. SIZE(@m) FREO.% U.SIZE$ 
11.143 
15.893 
19.090 
22.925 
26.775 
29.915 
30.369 
32.754 
35.433 
37.933 
40.344 
42.657 
44.970 
47.308 

0.10 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

0.10 
1.00 
2.30 
5.00 
10.00- 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

49.647 
52.153 
55.251 
58.350 
62.384 
66.643 
71.430 
72 -417 
79.620 
93.043 
108.036 
123.733 
162.217 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00. 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 

0.90 99.90 
1.30 , 99.00 

Median : 47.207 (pm) Mean: 50.944 (pm) Mode: 48.094 (pm) 
Std. Dev.: 22.028 (pm) Span: 0.648 
Coef. Var: 43.24% Spec. Area: 1413 (cm2/cm3) 
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for Windows(TM) Ver.l.2Oj Aug/l3/'01 16:lO HORIBA LA-910 
Laser aoatterlne partide size dlstriautlon analyzer - .  

PARTICLE SIZE MEASUREMENT DATA 
I D #  : 010810-732 09:54 Material : 12-90 urn Quartz 
Filename i BC69732 source : CEC/BCR 
Sample . ECR69 Lot Numb- : Eottle 1749 / Jar 69-5 

Condltlon 
TYdHB-NW): 76.2% Dist.Form: Std. SamDllncI times : 100 

(LAMP): 85.2% R.R.lndwr: 1.16-0.001 ( > 
Asltetlon : 3 Clroultn : 5  U.aonlc : ON( 120) 

Format 
DiSt.base : Volume SOallng : Auto Axis : LogX - LlnearY 

Data 
Median : 47.1 10pm SP.Arwa : 1417cm'/cm~ S.D. : 22.134pm 
Mode : 48.023pm Mean : 50.885pm 
C.V. : 43.50% 

Span : (D 10.0-D 90.0) I D50 = 1.124 

Dla. on 5.0%) : 22.827pm % on Dia.( 0.100wm) : 0.0% 
Dla. on %( 25.0%) : 3 5 . 2 4 8 ~ ~ 1  % on Dia.( 1.000pm) : 0.0% 
Die. on %( 50.0%) : 47.1 lOpm % on Dla.( 10.000pm) : 0.0% 
Dla. on %-( 75.Oo/b) : 62.191pm -/- on DIa.( 100.000pm) : 96.6% 
Dla. on %( 95.0%) : 93.036pm % on Dla.( 1OOO.OOOp~) : 100.0% 

- ,  

Particle sizs / pm 

Sire(pm) 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 
34.25 
29.91 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 1'00.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.19 100.00 
0.38 99.81 
0.82 99.45 
1.70 98.61 
2.98 96.90 
4.96 93.92 
7.90 88.96 
9.99 81.06 

12.00 71.06 
13.90 59.06 
12.30 45.17 
9.97 32.87 
7.70 22.90 
6.09 15.21 

26.1 1 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
I .005 
0.877 
0.766 

4.15 
2.19 
1.26 
0.72 
0.41 
0.24 
0.14 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

9.1 1 
4.96 
2.77 
1.51 
0.80 
0.38 
0.14 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.1 15 
0.100 
0.087 
0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 
0.022 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

F - 648 
.. .. .. . .~ . . 



"F-8862,  Rev. 0 

HORIBA LA-910 
PARTiiXE SIZE DISTRIBUTION DATA TABLB Custom - C 08/15/01 
File Name.: BC69732.DAT Sample Name: BCR 69 ID No: 01/08/10-732 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 16.178 % Lamp: 85.221 % 
Circulation: 5 Agitation: 3 U.Sonic **  (minl 
Material: 12-90 um Quartz Source: CEC/BCR 
Lot No: Bottle 1749 / Jar 69-5 Test No: 

No. S I Z E ( m )  PREQ.% U.SIZS% No. S I Z E ( m )  FREO.% U.SIZE% 
( 1) 11.110 0.10 0.10 ( 15) 49.560 

15.797 
18.958 
22.830 
26.664 
29.779 
30.243 
32 .616 
35.303 
37.800 
40.222 
42.541 
44.860 
47.209 

0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 
10.00- . 
15.00 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

52.054 
55.172 
58.290 
62.330 
66.618 
71.429 
72 -423 
79.701 
93.237 
108.358 
124.297 
162.823 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00. 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

: 47.110 (pm) Mean: 50.885 (Mm) Mode: 48.094 (um) 
Std. Dev.: 22.134 (hm) Span: 0.655 
Coef. Var: 43.50% Spec. Area: 1417 (cm2/cm3) 

........ . . . . . . . . .  __ ........... .. . .  _ _  . . . . . . .  F - 649 
" . .  ......... 



HNF-8862, Rev. 0 

Tor Wlndows(TM) Ver.l.2Oj Aug/27/'01 11 :53 HORIBA LA-910 
Laser scattering partlcle slre distrlbutlon analyzer 

PARTICLE SIZE MEASUREMENT DATA 
I D #  : 010816-779 07:17 Materlal : 12-90 Urn Quartz 
Filename : 8C69779 souroe : CECIECR 
Sample : ECR 69 Lot Nurnbe : Bottle 1749 Jar 69-5 . 
Condltlon 

TYdHe-Ne): 76.9-% Dist.Forrn: Std. Sammlina tlmes : 100 
(LAMP): 87.3% R.R.lndex: 1.16-0.001 ( > 

Agitation I 3  Cirouitn : 5  U.SO"iC : ON( 120) 

Format 

Data 

D1St.PaF.e : Volume Scallng : Auto AXIS : LOOX - LinearY 

Median : 47.727pm SP.Area : 1396crn*/cmm S.D. : 23.142pm 
Mode : 48.074pm Mean : 51.661wrn 
C.V. : 44.62% 

Span : (D 10.0-D 90.0) ID50 * 1.143 - 
Dla. on "A( 5.0%) : 23.055prn % on oca.( 0.lOOum) : 0.0% 
Dla. on %( 25.0%) : 35 .722~1~1  Y! on Dla.( I .OOOprn) : 0.0% 
Dla. an 50.0%) : 47.727prn % On Dia.( 1O.OOOpm) : 0.0% 
Dla. on %( 75.0-%) : 63.257prn. % on Dla.( 100.OOOwm) : 96.1% 
Dla. on -A( 95.0%) : 95.615wm % on Dla.( ?ooo.ooowm) : 100.0% 

1s.- . .  . -. 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 

34.25 
39.23 

29.91 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.12 
0.24 
0.45 
0.93 
1 .86 
3.20 
5.20 
8.12 

10.15 
12.05 
13.82 
12.13 
9.75 
7.47 
5.87 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
99.88 
99.64 
99.19 
98.25 
96.40 
93.20 
88.00 
79.88 
69.73 
57.69 
43.87 
31.74 
21 .BE 
14.52 

Particle size I pm 

Slze(wrn)  Freq(%)Und(%) . . . . . . . 
26.1 1 
22.80 
19.90 
17.38 
15.17 
13.25 
1 I .56 
10.10 

7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1 .961 
1.728 
1.510 
1.316 

8.818 

1.151 
1.005 
0.877 
0.766 

3.97 8.64 
2.08 4.67 
1.16 2.59 
0.67 1.41 

0.22 0.36 
0.13 0.13 
0.00 0.00 
0.00 0.00 
0.00 .o.oo 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

0.38 0.74 

F - 650 
. . . . . - . ... . . .. . . . 

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 

0.076 
0.067 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 
0.022 

0.087 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/27/01 
File Name: BC69779.DAT Sample Name: BCR 69 
Diet. Form: STANDARD R.R. Index; 116-000 
Diat. Mode: VOLUME Laser: 78.931 0 Lamp: 87.259 'b 
Circulation: 5 Agitation: 3 U.Sonic ** (mid 
Material: 12-90 um Quartz Source: CEC/BCR 
Lot No: Bottle 1749 Jar 69-5 Test No: 

ID No: 01/08/16-779 

NO. sIzn(um) FREQ.% U.SIZE% NO. SIZE(um) FREQ.% U.SIZE% 
11.195 
16.027 
19.275 
2 3 . 0 7 1  
26.988 
30.189 
30.655 
33.099 
35.794 
38.346 
40.767 
43.118 
45.472 
47.837 

0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30 .00  
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

0.10 0.10 ( 15 )  
0 .90  1.00 ( 16 )  
1 .30 2.30 ( 1 7 )  
2.70 5 .00  ( 18) 

5.00 15.00 ( 20) 
21) 
22) 
23) 
24) 
25) 
26) 
27) 

5'. 00 10.00-  . ( 19 )  

50.201 
52.908 
56.014 
59.179 
63.402 
67.669 
72.744 
73.711 
81.659 
95.830 

111.811 
129.716 
178.924 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 7 5 . 0 0  
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5 .00  95.00 
2.70 97.70 
1.30 99.00 
0.90 99.90 

: 47.727 ( p n )  Mean: 51.861 (pm) Mode: 48.094 (pm) 
Std. Dev.: 23.142 (hm) Span: 0.678 
Coef. Var: 44.62% Spec. Area: 1396 (cmZ/cm3) 

F - 651 



HNF-8862, Rev. 0 

T o r  Wlndows(TM) Ver.l.201 Aug/27r01 1 I :54 HORIBA LA-91 0 
L a s e r  scatterlng pertlcle sire dlstrlbutlon analyzer 

: 12-90 urn Quartz 
PARTICLE SIZE MEASUREMENT DATA 
I D #  
Filename i BC69873 
Sample . ECR69 Lot Numbe : Bottle 1749 / Jar 69-5 , 

: 010821-873 0758 Msterlal 
Source : CEClECR 

conuitlon 
Samrzdlna times : 100 

) 
T%(He-Ne): 77.2% Dlst.Form: Std. 

(LAMP): 85.9% R.R.lnder: 1.16-0.001 ( 

Agitetlon : 3 circultn : 5  U.sonlc : ON( 120) 

Format 
Diat.base : volume Soallng : Auto AXIS : LOgX - LinearY 

Data 
Median : 46.697pm SP.Area 
Mode : 47.981pm Mean 
C.V. : 43.66% 

Span : (D 10.0-D 90.0) / D50 -_ ,I. . 
1431cmVcm' S.D. : 22.025pm 

50.442pm 

25 

Dla. on %( 5.0%) : 2i.526pm % on Dla.( 0.100pm) : 0.0% 
Dla. on %( 25.0%) : 34.867pm 9'- on DIa.( 1.oOopm) : 0.0% 
Dla. on %( 50.0%) : 46.697pm % on Dla.( 10.000iJm) : 0.0% 
Dla. on %( 75.0%) : 61.670pm % on Die.( 1OO.OOOpm) : 96.7% 
Dla. on %( 95.0%) : 92.318pm % on Dla.( 1000.000~m) : 100.0% 

- ... , . ... 

Particle size I pm 

.. ... .. .. . . . . .. . .. . . ... ... ... . ... .. . . 
1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 
58.95 
51.47 
44.94 

88.58 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.18 100.00 
0.36 99.82 
0.80 99.46 
1.65 98.66 
2.90 97.02 
4.84 94.12 
7.72 89.28 
9.82 81.56 

11.85 71.74 

12.33 46.10 
13.79 59.89 

~~ ~~ 

39.23 10.09 33.77 

29.91 6.29 15.82 
34.25 7.86 23.68 

26.1 1 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.268 
1 .sa1 
1.729 
1.510 
1.318 
1.151 
1.005 

4.33 
2.29 
1.32 
0.75 
0.43 
0.25 
0.15 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

9.53 
5.20 
2.91 
1.59 
0.84 
0.40 
0.15 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 ~~ 

0.877 0.00 0.00 
0.766 0.00 0.00 

F - 652 

. . 

Slze(pm) Freq(%)Und(%) 
.. . . . - . ... . .... 

0.669 0.00 
0.584 0.00 
0.510 0.00 
0.445 0.00 
0.389 0.00 
0.339 0.00 
0.296 0.00 
0.259 0.00 
0.226 0.00 
0.197 0.00 
0.172 0.00 
0.150 0.00 
0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 
0.022 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

. ~ ~ .... - . .  



“ 2 3 8 6 2 ,  Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - C 08/27/01 
Pile Name: BC69873.DAT Sample Name: BCR69 ID No: 01/08/21-873 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 77.177 % Lamp: 85.877 % 
Circulation: 5 Agitation: 3 U.Sonic ** (min) 
Material: 12-90 pm Quartz Source: CBC/BCR 
Lot No: Bottle 1749 / Jar 69-5 Test No: 

No. SIZE(um) FREO.% U.SIZE% No. SIZE(um) FREO.% U.SIZE% 
( 1) 11 .067  0.10 0 . 1 0  ( 15) 49.154 5 . 0 0  5 5 . 0 0  
( 2 )  1 5 . 6 5 3  0 .90  1 . 0 0  ( 16) 51.540 5.00 60 .00  
( 3 )  18 .736  1 . 3 0  2.30 ( 17) 54 .697  5 .00  65.00 
( 4 )  22 .542  2 .70  5 .00  ( 18) 57.854 5.00 70 .00  
( 5) 26 .392  5 . 0 0  1 0 . 0 0 -  , ( 1 9 )  61.798 5.00 75 .00  
( 6 )  2 9 . 4 1 1  5 .00  15 .00  ( 20)  66.163 5 . 0 0  80 .00  
( 7 )  29 .894  0 .80  1 5 . 8 0  ( 2 1 )  70 .883  4.20 84 .20  
( 8 )  32 .218  4 .20  20.00 ( 22)  71.900 0.80 85.00 
( 9)  34 .905  5 . 0 0  25.00 ( 23)  79.019 5 .00  90.00 
( 10) 37.372 5.00 30.00 ( 24)  92.502 5 . 0 0  95.00 
( 11) 39.802 5 . 0 0  35 .00  ( 25)  107 .585  2.70 97.70 
( 1 2 )  42 .116  5 .00  40 .00  ( 26)  123 .344  1 .30  99.00 
( 13) 44.429 5 .00  45.00 ( 27)  161 .985  0 .90  99 .90  
( 14)  46.786 5.00 50 .00  

Median : 46.697 (pm) Mean: 50.442 (pm) Mode: 48 .094  (pm) 
Std.  Dev.: 22 .025  (pm) Span: 0.656 
Coef. V a r :  43 .66% Spec. Area: 1 4 3 1  (cm2/cm3) 

F - 653 



HNF-8862, Rev. 0 

for Windows<TM) ver.l.2Oj Sep/26/'01 06:27 HORIBA LA-910.  . 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT DATA Material 
ID# 
Filename : BC69875 
Sample : BCR69 Lot Numbe : Bott. 1749 / Jar 69-6 , 

: 12-90 um Ouartz : 010829-875 13:02 
Source : Duke Scientific 

Condition 
Dist.Form: Std. Sarnolinsz times : 100 > T%,(He.Nel: 79.1% 

Agitation : 3 Circultn : 5  U.sonic : ON( 120) 
(LAMP): 87.8% R.R.Index: 1.16-0.OOi ( 

Format 
Dist.base : Volume Scaling : Auto Axis : LogX - LinearY 

Data 
Median : 47.238pm SP.Area : 1412cm'/cm' S.D. : 22.131pm 
Mode : 48.038yrn Mean : 51.021prn 
C.V. : 43.38% 

Span : (D 10.0-0 90.0) / D50 =- P.124 

Dia. on %( 5.0%) : 22.906pm 5% on Dia.( 0.100pm) : 0.0% 
Dia. on %( 25.0%) : 35.347yrn % on Dia4 1 .OOOpm> : 0.0% 
Dia. on yo( 50.0%) : 47.238ym vo on Dia.( 10.000ym) : 0.0sb 
Dia. on yo( 75.0%) : 62.396pm % on Dia.< 100.000ym) : 96.6% 
Dia. on yo< 95.070> : 93.238pm 5% on Dia.( 1000.000~m~ : 100.070 

0.02 0.1 1.0 10.0 100 1020 
Particle size / Mrn 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

88.58 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 

Size<Prn) .. Freq<%)Und<%) _. Sire<ym> Freq<%)Und(vo) 

26.11 4.13 8.99 0.669 0.00 0.00 
22.80 2.16 4.86 0.584 0.00 0.00 
19.90 1.23 2.69 0.510 0.00 0.00 
17.38 0.70 1.46 0.445 0.00 0.00 
15.17 0.40 0.76 0.389 0.00 0.00 . .~ ~ ~~~ ~ ~~ .~ ~~ ~ - _ _  ~~~ ~ 

0.00 100.00 13.25 0.23 0.37 0.339 0.00 0.00 
0.00 100.00 11.56 0.14 0.14 0.296 0.00 0.00 
0.00 100.00 10.10 0.00 0.00 0.259 0.00 0.00 
0.00 100.00 8.816 0.00 0.00 0.226 0.00 0.00 
0.00 100.00 
0.00 100.00 ~ ~~ ~~~ ~ 

0.00 100.00 
0.00 100.00 
0.18 100.00 
0.38 99.82 
0.83 99.44 
1.73 98.61 
3.02 96.88 
5.03 93.86 
7.98 88.83 

10.06 80.85 
12.03 70.79 
13.87 58.77 
12.26 44.90 
9.93 32.64 

7.697 0.00 0.00 0.197 0.00 0.00 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 
1.318 
1.151 
1.005 

F -  

0.00 0.00 0.172 ~ ~ 

0.00 0.00 0.150 
0.00 0.00 0.131 
0.00 0.00 0.115 
0.00 0.00 0.100 
0.00 0.00 0.067 
0.00 0.00 0.076 
0.00 0.00 0.067 
0.00 0.00 0.058 
0.00 0.00 0.051 
0.00 0.00 0.044 
0.00 0.00 0.039 
0.00 0.00 0.034 
0.00 0.00 0.029 
0.00 0.00 0.026 

654 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION aATA TABLE Custom - C 09/26/01 
File Name: BC69875.DAT Sample Name: BCR69 ID NO: 01/08/29-875 
Diat. Form: STANLWRD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 79.139 % Lamp: 87.783 b 
Circulation: 5 witation: 3 U.Sonic ** (minn) 
Material: 12-90 um Quartz Source: Duke Scientific 
Lot No: Bott. 1749 / Jar 69-6 Test No: 

1 NO. SI E No. SIZE FRE . U.SIZE 
( 1) 11.169 0.10 0.10 ( 15) 49.697 5.00 55.00 

25.921 
19.096 
22.913 
26.745 
29.877 
30.334 
32.720 
35.407 
37.913 
40.334 
42.659 
44.985 
47.341 

0.90 . 1.00 
1.30 2.30 
2.70 5.00 
5.00 10.00- ’ 
5.00 15.00 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.0.0 40.00 
5.00 45.00 
5.00 50.00 

52.238 
55.349 
58.459 
62.537 
66.797 
71.642 
72 ..626 
79.951 
93.443 

108.448 
124.089 
162.129 

5.00 
5.00 
5.00 
5.00 
5.00 
4.20 
0.80 
5.00 
5.00 
2.70 
1.30 
0.90 

60.00 
65.00 
70.00 
75.00 
80.00 
84.20 
85.00 
90.00 
95.00 
97.70 

99.90 
,99.00 

Median : 47.238 (fim) Mean: 51.021 (pm) Mode: 48.094 (pm) 
Std. Dev.: 22.131 (pm) Span: 0.653 
Coef. Var: 43.38% Spec. Area: 1412 (cmZfcm3) 

F - 655 



HNF-8862. Rev. 0 

for Windows<TM) Ver.l.2Oj Sep/27/'01 16:09 HORIBA LA-910 , 
Laser scattering particle size distribution analyzer 

PARTICLE SIZE MEASUREMENT 
DATA Material ID# : 010926.960 11:40 : DOIV disoerse silica 

Filename : EC69893 Source : Duke Scientific 
Sample : bcr 69 Lot Nurnbe : bcr69-6 

Condition 
T%(He-Ne> : 79.6V- Dist.Form: Std. SamDlina times : 100 

Agitation : 3 Circuitn : 5  U.sonic : ON< 120) 
(LAMP): as.ivo R.R.Index: 1.16-0 .OOi  ( > 

Format 

Data 

Dist.base : Volume Scaling : Auto Axis : LogX - LinearY 

Median : 57.185pm SP.Area : 1168cm'/cm' S.D. : 26.166~m 
Mode : 55.162vrn Mean : 61.596pm 
C.V. : 42.48% 

Span : (D 10.0-D 90.0) / D50 =-' P.116 

Dia. on  vo( 5.0%) : 27.085wn % on Dia.C 0.100pm) : 0.0% 
Dia. on yo< 25.0%) : 43.286~m Yo on Dia.< 1.000urn) : 0.0% 
Dia. on yo( 50.070,) : 57.185vm Yo on Dia.< 10.000um) : 0.070 
Dia. on yo< 75.070,) : 75.023~1~1 yo on Dia.< 100.000~rn) : 91.6% 
Dia. on yo< 95.070> : 11 1.484vm V0 on Dia.< 1000.000pn) : 100.0% 

0.02 0.1 1.0 10.0 1020 
Particle size / vm 

1019.5 
890.1 
777.1 

592.4 
517.2 
451.6 
394.2 
344.2 

678.5 

~ . -  
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 
88.58 
77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

0.00 100.00 
0.00 100.00 
0.00 100.00 

Size<um) Freq<Yo)Und<%) Size<pm) FreqC%>Und<%> 

26.11 1.84 4.18 0.669 0.00 0.00 
22.80 1.02 2.35 0.584 0.00 0.00 
19.90 0.59 1.32 0.510 0.00 0.00 

.-  

~~~~ ~~~ ~~ ~~~~ ~ ~~~~ ~~~~ ~~~~~ 

0.00 100.00 17.38 0.37 0.73 0.445 0.00 0.00 
0.00 100.00 15.17 0.22 0.36 0.389 0.00 0.00 
0.00 100.00 13.25 0.14 0.14 0.339 0.00 0.00 
0.00 100.00 11.56 0.00 0.00 0.296 0.00 0.00 
0.00 100.00 10.10 0.00 0.00 0.259 0.00 0.00 
0.00 100.00 . ~~ ~ _ .  _ _  8.816 0.00 0.00 0.226 0.00 0.00 
0.00 100.00 7.697 0.00 0.00 0.197 0.00 0.00 
0.00 100.00 6.720 0.00 0.00 0.172 0.00 0.00 
0.00 100.00 5.867 0.00 0.00 0.150 0.00 0.00 
0.22 100.00 

1.00 99.30 

3.98 96.22 
5.89 92.23 

12.10 77.71 
12.73 65.61 

12.46 40.04 
9.33 27.57 
6.56 18.24 

0.48 99.78 

2.08 98.30 

8.63 86.34 

12.85 52.88 

5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 

1.151 
1.005 

1.318 

F 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 - 656 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.131 0.00 
0.115 0.00 
0.100 0.00 
0.087 0.00 
0.076 0.00 
0.067 0.00 
0.058 0.00 
0.051 0.00 
0.044 0.00 
0.039 0.00 
0.034 0.00 
0.029 0.00 
0.026 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



HNF-8862, Rev. 0 

IIORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE Custom - c 09/27/01 
File Name: BC69893.DAT Sample Name: bcr 69 ID NO: 01/09/26-960 
Dist. Form: STANDARD R . R .  Index: 1 1 6 - 0 0 0  
Dist. Mode: VOLUME Laser: 79.559 t Lamp: 89.147 % 
Circulation: 5 Agitation: 3 U.Sonic ** (min) 
Material: poly disperse silica Source: Duke Scientific 
L o t  No: bcr69-6 Test No: 

No. S I Z E ( m )  PREO.% U.SIZE% No. S I Z E ( m )  FREQ.% U.SIZE% 
12.758 
18.522 
22.664 
27.135 
32.621 
36.774 
37.380 
40.308 
43.364 
46.209 
48.831 
51.452 
54.362 
57.274 

0.10 0.10 ( 15) 60.380 
0.90 1.00 ( 16) 63.747 
1.30 2.30 ( 17) 67.114 
2.70 5.00 ( 18) 71.085 
5.00 10.00- 19) 75.140 
5.00 15.00 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5.00 30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5.00 50.00 

20) 80.321 
21) 85.793 
22) 86..835 
23) 96.578 
24) 111.698 
25) 128.251 
26) 146.706 
27) 188.562 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5.00 ' 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5.00 95.00 
2.70 97.70 
1.30 , 99.00 
0.90 99.90 

Median : 57.185 (pm) Mean: 61.596 (pm) Mode: 55.085 (wm) 
Std. Dev.: 26.166 (pm) Span: 0.638 
Coef. Var: 42.48% spec. Area: 1168 (cm2/cm3) 

. . .. . ... . .., . . . . F - 657 
.. . . 
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HORIBA LA 
Laser scattering partic 

ID# : 010927.022 10:25 
Filename : 6CR69955 Source 
Sample : 6CR 69 Lot Numbe : bcr69-6 

Condition 
T%(He-Ne>: 85.1% Dist.Form: Std. Samolinu times : 100 

Agitation : 3 Ci rcu Itn : 5  U.sonic : ON< 120) 
<LAMP): 93.4% R.R.lndex: 1.16-0.OOi C > 

Format 
Dist.bare : Volume Scaling : Auto Axis : LogX. LinearY 

Data 
Median : 51,224”- SP.Area : 1276cm‘/cm’ S.D. : 20.655um 
Mode : 48.580i1m Mean : 54.427~- 
C.V. : 37.95% 

Span : <D 10.0-D 90.0) / D50 =-. (9.985 

Dia. on vo< 5.0%) : 26.290~m on Dia.< 0.100pm) : 0.0% 
Dia. on %( 25.0%) : 40.152~m % on Dia.< 1.000Pm) : 0.0% 
Dia. on vo< 50.0%) : 51.224pm % o n  Dia.< 10.000pm) : 0.0% 
Dia. on %< 75.070) : 65.797~- To on  Dia.C 100.000~m) : 96.8% 
Dia. on yo< 95.0%) : 92.956~m v0 on Dia.< 1000.000~m) : 100.O~o 

~. . . .- . __ - 

f 

Size<pm) 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

_. 

823.58 

0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.00 100.00 
0.12 100.00 
0.27 99.88 
0.71 99.62 

3.33 97.15 
6.02 93.82 

12.53 77.39 
14.31 64.86 
15.60 50.55 
12.00 34.95 

1.76 923.91 

10.41 237.80 

23.48 22.96 

Particle size I pm 

SireCpm) 

26.i 1 2.28 4.80 
22.230 1.17 2.52 
19.90 0.64 1.34 
17.38 ~~~ 

15.17 
13.25 
11.56 
10.10 
8.816 
7.697 ~~ 

6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 
1.981 
1.729 
1.510 

1.151 
1.005 

1.318 

F 

0.37 
0.21 
0.13 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

- 658 

0.71 
0.34 
0.13 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.669 
0.584 
0.510 
0.445 

0.339 
0.296 
0.259 
0.226 
0.197 

0.389 

0.00 0.00 
0.00 0.00 
0.00 0.00 

0.00 0.00 
0.00 0.00 ~ ~~ ~ ~. 

0.172 0.00 0.00 
0.150 0.00 0.00 
0.131 0.00 0.00 
0.115 
0.100 
0.087 
0.076 
0.067’ 
0.058 
0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

~. - . . . . . .. - .. . 



HMF-8862, Rev. 0 

HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE custom - c 10/01/01 
File Name: BCR69955.DAT Sample Name: BCR 69 ID NO: 01/09/27-022 
Dist. Form: STANDARD R.R. Index: 116-000 
Diet. Mode: VOLUME Laser: 85.076 k Lamp: 93.436 t 
circulation: 5 Agitation: 3 U.Sonic '* (min) 
Material: quartz polydispersed Source: 
Lot No: bcr69-6 Test No: 

N o .  SIZE(lun) BREO.% U.SIZE% No. S I Z E I D )  FREO.% U.SI&E% 
( 1) 12.899 
( 2 )  18 .536 
( 3 )  22.257 
( 4 )  26.302 
( 5 )  30.876 
( 6 )  34.563 
( 7 )  35.033 
( 8 )  37.499 
( 9 )  40.206 
( 1 0 )  42.583 

( 12 )  47 .051 
( 13 )  49.145 
( 14 )  51.239 

( 11) 44.957 

0.10 0.10 
0 .90  1.00 
1.30 2 .30  
2.70 5.00 
5.00 10.00- 
5.00  15.00 
0.80 15.80 
4.20 20.00 
5.00 25.00 
5 .00  30.00 
5.00 35.00 
5.00 40.00 
5.00 45.00 
5 .00  50.00 

( 1 5 )  53.796 
( 16)  56.410 
( 17)  59.046 
( 18) 62.467 

, ( 19) 65.888 
( 20) 69.985 
( 21) 73.947 
( 22)  74..701 
( 23) 81.454 
( 24) 93.154 
( 25) 106.076 
( 26)  118.407 
( 27)  155.379 

5.00 55.00 
5.00 60.00 
5.00 65.00 
5.00 70.00 
5 .00  . 75.00 
5.00 80.00 
4.20 84.20 
0.80 85.00 
5.00 90.00 
5 .00  95.00 
2 .70  97.70 
1.30 . 99.00 
0.90 99.90 

Median : 51.224 (pm) Mean: 54.427 (pn) Mode: 48.094 (pm) 
Std. Dev.: 20.655 (pm) Span: 0.530 
Coef. Var: 37.95% Spec. Area: 1276 (cm2/cm3) 

F - 659 
. .  .- . . ~  _.__ 
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15&-. 

j: 
E j. 

1: 

s?c 
E !  
a -  

0.6 

for Windows<TM) Ver. 1.20i Oct/08/'01 15:45 HORIBA LA-910 .  . 
Laser scattering particle size dlstributton analyzer 

PARTICLE SIZE MEASUREMENT DATA Material 
i DS 
Filename : B C R 6 9 9 9 7  
Sample : BCR 69 Lot Numbe : 

: Ouartz : 010928-065 07:46 
Source : Jar  6 

2100 .. . 
4, 

- 
(u 

i .pi 

r /; : $  
I .: 2 
- -b? 

: g  
m 

i = 

. =  
= 
0 

- 
.. f -. 

.. . I - I - .O 

1019.5 
890.1 
777.1 
678.5 
592.4 
517.2 
451.6 
394.2 
344.2 
300.5 
262.4 
229.1 
200.0 
174.6 
152.5 
133.1 
116.2 
101.5 

77.34 
67.52 
58.95 
51.47 
44.94 
39.23 

88.58 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.16 
0.35 
0.74 
1.52 
2.82 
5.00 
7.44 

10.37 
14.03 
13.87 
12.21 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
99.84 
99.49 
98.75 
97.23 
94.41 
89.42 
81.97 
71.60 
57.58 
43.71 

26.11 
22.80 
19.90 
17.38 
15.17 
13.25 
11.56 
10.10 
8.816 
7.697 
6.720 
5.867 
5.122 
4.472 
3.905 
3.409 
2.976 
2.599 
2.269 

1.729 
1.510 
1.318 
1.151 
1 .DO5 

1.981 

F . . ... 

6.20 
3.01 
1.65 
0.88 
0.47 
0.26 
0.15 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

- 660 . . 

12.63 
6.43 
3.42 
1.76 
0.88 
0.41 
0.15 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

. .  

0.669 
0.584 
0.510 
0.445 
0.389 
0.339 
0.296 
0.259 
0.226 
0.197 
0.172 
0.150 
0.131 
0.115 
0.100 
0.087 
0.076 
0.067 

0.051 
0.044 
0.039 
0.034 
0.029 
0.026 

0.058 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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HORIBA LA-910 
PARTICLE SIZE DISTRIBUTION DATA TABLE CUBtom - C lO/OS/Ol 
File Name: BCR69997.DAT Sample Name: BCR 69 ID No: 01/09/28-065 
Dist. Form: STANDARD R.R. Index: 116-000 
Dist. Mode: VOLUME Laser: 74.630 % Lamp: 85.795 % 
Circulation: 6 Agitation: 3 U.Sonic ** (mid 
Material: Quartz Source: Jar 6 

N . IZE F B  u. SIZE 
0.10 0.10 ( 15) 43.878 5.00 55.00 ( 1) 11.093 

( 2) 15.472 

( 4) 21.425 
( 5) 24.705 
( 6 )  27.138 
( 7) 27.484 
( 8) 29.305 
( 9) 31.460 
( 10) 33.611 
( 11) 35.683 
( 12) 37.722 
( 13) 39.765 
( 14) 41.821 

( 3) 18.201 
0.90 
1.30 
2.70 
5.00 
5.00 
0.80 
4.20 
5.00 
5.00 
5.00 
5.00 
5.00 
5.00 

1.00 
2.30 
5.00 

10.00 
15.00- 
15.80 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 

46.067 
48.395 
50.724 
53.922 
57.531 
61.520 
62.441 
68 ;672 
79.688 
92.566 
106.410 
140.721 

5.00 
5.00 
5.00 
5.00 
5.00 
4.20 
0.80 
5.00 
5.00 
2.70 
1.30 
0.90 

60.00 
65.00 
70.00 
75.00 
80.00 
84.20 
85.00 
90.00 
95.00 
97.70 
99.00 
.99.90 

Median : 41.726 ( p m )  Mean: 44.709 (lm) Mode: 48.094 (pm) 
Std.  Dev.: 18.490 (am) Span: 0.617 
Coef. Var: 41.36% Spec. Area: 1576 (cm2/cm3) 

F - 661 
... 
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APPENDIX F 

222-S PARTICLE SIZE DISTRIBUTION MEASUREMENT RESULTS 

END PAGE 

F - 662 
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TABLE OF CONTENTS 

(Sample clmiges are indicated by bold horizontal lines.) 

Samole Material: BCR67 Standard Dispersant: 1 M NaOH & 1 M NaN03 

Sonication Particle 
Flow Rate Refractive Page 

Replicate (mu=) Time (min.) Delay (min.) Index Number 
Samvle 17 0 0 1.54 G-11 
Sample , 17 0 0 2.00 G-12 
Samvle 17 2 0 1.54 G-13 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 

17 
40 
40 
40 
40 
60 
60 
60 

2.00 G-14 
1.54 G-15 
2.00 G-16 
1.54 G-17 
2.00 G-18 
1.54 G-19 
2.00 G-20 
1.54 G-21 

Sample 60 2 0 2.00 G-22 
Duplicate 17 0 0 1.54 G-23 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 

17 
17 
17 
40 
40 
40 
40 
60 
60 
60 
60 
60 

0 
2 
2 
0 
0 
2 
2 
0 
0 
0 
2 
2 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2.00 G-24 
1.54 G-25 
2.00 G-26 
1.54 G-27 
2.00 G-28 
1.54 G-29 
2.00 G-30 
1.54 G-3 I 
2.00 G-32 
2.00 G-33 
1.54 G-34 
2.00 G-35 

G- 1 



HNF-8862, Rev. 0 

Table of Contents (Continued) 

Samole Material: BCR 130 Standard Dispersant: 1 M NaOH & 1 M NaNO, 

Sonication Particle 
Flow Rate Refractive Page 

Replicate (mVsec) Time (min.) Delay (min.) Index Number 
Sample 17 0 0 1.54 G-36 
Sample 17 0 0 2.00 G-37 
Sample 17 2 0 1.54 G-38 
Sample 17 2 0 2.00 G-39 
Sample 40 0 0 1.54 G-40 
Sample 40 0 0 2.00 G-41 
Sample 40 2 0 1.54 G-42 
Sample 40 2 0 2.00 G-43 
Sample GO 0 0 1.54 G-44 
Sample 60 0 0 2.00 G-45 
Sample GO 2 0 1.54 G-46 
Sample 60 2 0 2.00 G-47 
Duplicate 17 0 0 1.54 G-48 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 

17 
17 
17 
17 
17 
17 
17 
40 
40 
40 
40 
60 
GO 
GO 
GO 

0 
0 
0 
2 
2 
2 
2 
0 
0 
2 
2 
0 
0 
2 
2 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2.00 G-49 
1.54 G-50 
2.00 G-5 I 
1.54 G-52 
2.00 G-53 
1.54 G-54 
2.00 G-55 
1.54 G-56 
2.00 G-57 
1.54 G-58 
2.00 G-59 
1.54 G-GO 
2.00 G-G I 
1.54 G-G2 
2.00 G-63 

G-2 
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Table of Contents  (Continued) 

Samole Material: Tank AW-103 Dispersant: 1 M NaOH & I M NaN03 

Flow Rate Sonication Particle 
Refractive Page 

Replicate (mllsec) Time (min.) Delay (min.) Index Num'ber 
Sample 17 0 0 1.50 G-64 
Sample 17 0 0 1.70 G-65 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 

17 
40 
40 
40 
60 
60 
60 
60 
60 
60 
17 
17 
17 
40 
40 
40 
40 
40 
40 
60 
60 
60 
17 
17 

0 
0 
0 
0 
0 
0 
0 
2 
2 
2 
2 
2 
2 
2 
2 
2 
20 
20 
20 
20 
20 
20 
20 
20 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

2.00 
2.00 
1.50 
1.70 
1.70 
1.50 
2.00 
2.00 
1.50 
1.70 
1.50 
1.70 
2.00 
1.50 
1.70 
2.00 
1.50 
I .70 
2.00 
1.50 
1.70 
2.00 
1.50 
1.70 

G-66 
G-67 
G-68 
G-69 
G-70 
G-71 
G-72 
G-73 
G-74 
G-75 
G-76 
G-77 
G-78 
G-79 
G-80 
G-81 
G-82 
G-83 
G-84 
G-85 
G-86 
G 4 7  
G-88 
G-89 

Sample 17 20 0 2.00 G-90 
Sample 17 2 60 1.50 G-91 
Sample 17 
Sample 17 
Sample 40 
Sample 40 
Sample 40 
Sample 60 
Satnule 60 

60 1.70 G-92 
60 2.00 G-93 
60 2.00 G-94 
60 1.70 G-95 
60 1.50 G-96 
60 1.50 G-97 
60 1.70 G-98 

Sample 60 2 60 2.00 G-99 
Samule 17 20 60 1.50 G-100 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 

17 
17 
40 
40 
40 
60 
60 
60 

20 
20 
20 
20 
20 
20 
20 
20 

60 
60 
60 
60 
60 
60 
60 
60 

1.70 
2.00 
1.50 
1.70 
2.00 
2.00 
1.50 
1.70 

g-101 
G-102 
G-103 
G-104 
G-105 
g-106 
G-107 
G-108 

G- 3 
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Sample Material: Tank AW-103 
(continued ftoiu previous page) 

Dispersant: 1 M NaOH & I M NaN03 

Flow Rate 
Sonication Particle 

Refractive Page 
Replicate (mVsec) Time (min.) Delay (min.) Index Numier 
Duolicate 17 0 0 1.50 G-109 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 

17 
17 
40 
40 
40 
60 
GO 
60 
17 
17 
17 
40 
40 
40 
GO 
GO 
GO 
GO 
60 
GO 
17 
17 
17 
40 
40 

0 
0 
0 
0 
0 
0 
0 
0 
2 
2 
2 
2 
2 
2 
2 
2 
2 
20 
20 
20 
20 
20 
20 
20 
20 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1.70 
2.00 
2.00 
I .70 
1.50 
1.50 
1.70 
2.00 
1.50 
1.70 
2.00 
1.50 
1.70 
2.00 
1.50 
1.70 
2.00 
2.00 
1.70 
2.00 
1.50 
1.70 
2.00 
1.50 
1.70 

G-110 
G- I l l  
G-112 
G-113 
G-114 
G-115 
G-116 
G-117 
G-118 
G-119 
G-120 
G-121 
G-122 
G-123 
G-124 
G-125 
G-12G 
G-127 
G-128 
G-129 
G-130 
G-131 
G-132 
G-133 
G-134 

Duplicate 40 20 0 2.00 G-135 
Duolicate 17 2 GO 1.50 G-136 
Duplicate 17 

Duplicate 40 
Duplicate 40 
Duplicate 40 
Duplicate 60 
Duplicate GO 

Duplicate 17 
60 1.70 G-137 
60 2.00 G-138 
60 2.00 G-139 
60 1.50 G-140 
60 1.70 G-141 
GO 1.70 G-142 
GO 1.50 G-143 

Duplicate GO 2 GO 2.00 G-144 
Duplicate 17 20 GO 2.00 G-145 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 

17 
17 
40 
40 
40 
60 
60 
60 

20 
20 
20 
20 
20 
20 
20 
20 

GO 
GO 
GO 
GO 
GO 
GO 
GO 
GO 

1.70 
1.50 
1.50 
1.70 
2.00 
2.00 
1.50 
1.70 

G-146 
G-147 
G-148 

g-150 
G-151 
G-152 
G-153 

G-149 

G-4 
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Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 

Flow Rate 
(mUsec) 

17 
17 
17 
40 
40 
40 
60 
60 
60 
17 
17 
17 
40 
40 
40 
60 
60 
60 
17 
17 
17 
40 
40 
40 
60 

Sonication 

Time (min.) 
0 
0 
0 
0 
0 
0 
0 
0 
0 
2 
2 
2 
2 
2 
2 
2 
2 
2 

20 
20 
20 
20 
20 
20 
20 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Particle 
Refractive 

Index 
1.50 
1.70 
2.00 
2.00 
1.70 
1.50 
1.50 
2.00 
1.70 
1.70 
1.50 
2.00 
2.00 
1.70 
1.50 
1.50 
1.70 
2.00 
1.50 
1.70 
2.00 
2.00 
1.50 
1.70 
1.70 
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Number 

G-155 

G-157 
G-158 
G-159 
G-160 
G-161 
G-162 
G-163 
G-164 
G-165' 
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G-169 
G-170 
G-171 
G-172 
G-173 
G-174 
G-175 
G-176 
G-177 
G-178 

G-154 

G-156 

60 20 0 1.50 G-179 
Sample 60 20 0 2.00 G- 180 
Sample 60 2 60 2.00 G-181 
Sample 60 2 60 1.50 G-182 
Sample 60 2 60 1.70 G-183 
Sample 17 2 60 1.70 G-184 
Sample 17 2 60 1.50 G-185 
Sample 17 2 60 2.00 G-186 
Sample 40 2 60 2.00 G-187 
Sample 40 2 60 1.70 g-188 
Sample 40 2 60 1.50 G-189 
Sample 60 20 60 1.50 G-190 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 

60 
60 
17 
17 
17 
40 
40 
40 

20 
20 
20 
20 
20 
20 
20 
20 

60 
60 
60 
60 
60 
60 
60 
60 

1.70 
2.00 
2.00 
1.50 
1.70 
1.70 
1.50 
2.00 

G-191 
G-192 
G-193 
G-194 
G-195 
G-196 
G-197 
G-198 
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2.00 
1.50 
1.70 
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Number 

G-200 
G-201 

G-203 
G-204 
G-205 
G-206 
G-207 
G-208 
G-209 
G-210 

G-199 

G-202 

G-211 
G-212 
G-213 
G-214 
G-215 
G-216 
G-217 
G-218 
G-219 
G-220 
G-221 
G-222 
G-223 

Duplicate 60 20 0 1.70 G-224 
Duplicate 60 20 0 2.00 G-225 
Duplicate 40 2 60 1.50 G-226 
Duplicate 40 2 60 1.70 G-227 
Duplicate 40 2 60 2.00 G-228 
Duplicate 17 2 60 2.00 G-229 
Duplicate 17 2 60 1.50 G-230 
Duplicate 17 2 60 1.70 G-23 1 
Duplicate 60 2 60 1.70 G-232 
Duplicate 60 2 60 2.00 G-233 
Duplicate 60 2 60 1.50 G-234 
Duplicate 17 20 60 1.50 G-235 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 

17 
17 
40 
40 
40 
60 
60 
60 

20 60 
20 60 
20 60 
20 60 
20 60 
20 60 
20 60 
20 60 

G-6 

1.70 G-236 
2.00 G-237 
2.00 G-238 
1.50 G-239 

1.70 G-241 
2.00 G-242 
1.50 G-243 

1.70 G-240 
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Samole Material: Tank C-104 Dispersant: 1 M NaOH & 1 M NaNO, 
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Sample 
Sample 
Sample 
Sample 
Sample 
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Sample 
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Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Sample 
Samole 

Flow Rate 
(mVsec) 

17 
17 
17 
40 
40 
40 
60 
60 
60 
17 
17 
17 
40 
40 
40 
60 
60 
GO 
17 
17 
17 
40 
40 
40 
60 
60 

Sonication 
Time (min.) Delay (min.) 

0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
2 0 
2 0 
2 0 
2 0 
2 0 
2 0 
2 0 
2 0 
2 0 

20 0 
20 0 
20 0 
20 0 
20 0 
20 0 
20 0 
20 0 

Particle 
Refractive Index 

1.50 
1.70 
2.00 
1.50 
1.70 
2.00 
1.50 
1.70 
2.00 
1.50 
1.70 
2.00 
1.50 
1.70 
2.00 
2.00 
1.50 
1.70 
1.50 
1.70 
2.00 
2.00 
1.50 
1.70 
1.70 
1.50 

Page 
Number 

G-244 
G-245 
G-246 
G-247 
G-248 
G-249 
G-250 
G-25 1 
G-252 
G-253 
G-254 
G-255 
G-256 
G-257 
G-258 
G-259 
G-260 
G-261 
G-262 
G-263 
G-264 
G-265 
G-266 
G-267 
G-268 
G-269 

Sample 60 20 0 2.00 G-270 
Sample 17 2 60 1.50 G-27 1 
Sample 17 2 60 1.70 G-272 
Sample 17 2 60 2.00 G-273 
Sample 40 2 60 2.00 G-274 
Sample 40 2 60 1.50 G-275 
Sample 40 2 60 1.70 G-276 
Sample 60 2 60 1.70 G-277 
Sample GO 2 60 1.50 G-278 
Sample 60 2 GO 2.00 G-279 
Sample 60 20 60 2.00 G-280 
Sample GO 
Sample 60 
Sample 17 
Sample 17 
Sample 17 
Sample 40 
Sample 40 
Sample 40 

20 
20 
20 
20 
20 
20 
20 
20 

60 
60 
GO 
60 
60 
60 
60 
60 

1.50 G-281 
1.70 G-282 
1.70 G-283 
1.50 G-284 
2.00 G-285 
2.00 G-286 
1.50 G-287 
1.70 G-288 

G- 7 
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Sample Material: Tank C-104 
(continued from previous page) 

Dispersant: 1 M NaOH & 1 M NaN03 

Sonication Particle 
Flow Rate Refractive Page 

Replicate (mUsec) Time (min.) Delay (min.) Index Number 
Duplicate 17 0 0 1.50 G-289 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 

17 
17 
40 
40 
40 
60 
60 
60 
60 
60 
60 
40 
40 
40 
17 
17 
17 
17 
17 
17 
40 
40 
40 
60 
60 

0 
0 
0 
0 
0 
0 
0 
0 
2 
2 
2 
2 
2 
2 
2 
2 
2 
20 
20 
20 
20 
20 
20 
20 
20 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1.70 
2.00 
1.50 
1.70 
2.00 
1.50 
1.70 
2.00 
2.00 
1.50 
1.70 
1.50 
1.70 
2.00 
1.50 
1.70 
2.00 
1.50 
1.70 
2.00 
1.50 
1.70 
2.00 
1.50 
1.70 

G-290 
G-291 
G-292 
G-293 
G-294 
G-295 
G-296 
G-297 
G-298 
G-299 
G-300 
G-301 
G-302 
G-303 
G-304 
G-305 
G-306 
G-307 
G-308 
G-309 
G-3 10 
G-3 1 1 
G-3 12 
G-3 13 
G-3 14 

Duplicate 60 20 0 2.00 G-315 
Duplicate 17 2 90 1.50 G-3 16 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 
Duplicate 

17 
17 
40 
40 
40 
60 
60 
60 
17 
17 
17 
40 
40 
40 
60 
60 
60 

2 90 
2 90 
2 90 
2 90 
2 90 
2 90 
2 90 
2 90 
20 90 
20 90 
20 90 
20 90 
20 90 
20 90 
20 90 
20 90 
20 90 

G- 8 

1.70 G-3 17 
2.00 G-3 18 
1.50 G-319 
1.70 G-320 
2.00 G-321 
1.50 G-322 
1.70 G-323 
2.00 G-324 
2.00 G-325 
1.70 G-326 
1.50 G-327 
1.50 G-328 
1.70 G-329 
2.00 G-330 
1.50 G-33 1 
1.70 G-332 
2.00 G-333 
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SamDle Material: BCR Standards Dispersant: Water 

Sonication Particle 
Flow Rate Refractive Page -..~~ 

Sample ID Replicate (ml/SeC) Time (mine) Delay (min.) Index Number 
BCR 67 Sample 17 0 0 1.54 G-334 
BCR67 Sample 17 0 0 2.00 G-335 
BCR 67 Sample 17 2 0 2.00 G-336 
BCR 67 Sample 17 2 0 1.54 G-337 
BCR67 Sample 40 0 0 1.54 G-338 
BCR67 Sample 40 2 0 1.54 G-339 
BCR67 Sample 40 0 0 2.00 G-340 
BCR 67 Sample 40 2 0 2.00 G-341 
BCR 67 Sample GO 0 0 2.00 G-342 
BCR 67 Sample 60 0 0 1.54 G-343 
BCR 67 Sample 60 2 0 1.54 G-344 
BCR 67 Sample 60 2 0 2.00 G-345 
BCR 67 Duplicate 17 0 0 1.54 G-346 
BCR 67 Duplicate 17 0 0 2.00 G-347 
BCR 67 Duplicate 17 2 0 1.54 G-348 
BCR 67 Duplicate 17 2 0 2.00 G-349 
BCR 67 Duplicate 40 0 0 I54 G-350 
BCR 67 Duplicate 40 0 0 2.00 G-351 
BCR 67 Duplicate 40 2 0 1.54 G-352 
BCR 67 Duplicate 40 2 0 2.00 G-353 
BCR 67 Duplicate 60 0 0 1.54 G-354 
BCR 67 Duplicate 60 0 0 2.00 G-355 
BCR 67 Duplicate 60 2 0 2.00 G-356 
BCR 67 Duplicate 60 2 0 1.54 G-357 
BCR130 Sample 17 0 0 1.54 G-358 
BCR130 Sample 17 0 0 2.00 G-359 
BCR130 Sample 17 2 0 1.54 G-360 

BCR130 Sample 40 0 0 1.54 G-362 
BCR130 Sample 40 0 0 2.00 G-363 
BCRI3O Sample 40 2 0 1.54 G-364 
BCRI30 Sample 40 2 0 2.00 G-365 

BCR130 Sample 17 2 0 2.00 G-361 

G-9 
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60.0 8.0 

40.0 4.0 

30.0 3.0 

20.0 2.0 

10.0 1 .o 

0.0 0.0 
0. 

Wi %E39a!iwltw 
04.0 100.00 0.00 
820 100.00 0.00 
m.6 ioo.w 0.00 
18.6 100.00 0.00 
620 100.00 0.00 
9S.o 100.00 0.00 
48.9 100.00 0.00 
w.3 100.00 0.00 
78.0 100.00 0.00 
48.0 100.00 0.00 
24.6 100.00 0.00 
04.7 100.00 0.00 
8.00 100.00 0.00 
4.00 100.00 0.00 
2.23 100.00 0.00 
2s 100.00 0.38 
4.00 W.82 0.90 
7.00 99.02 I .M 
1.11 a7.w 1.92 
6.18 96.00 3.81 

8 .0  6s.n 7.99 
6.0 76.78 0.30 
3.08 80.48 9.78 
1.00 69.73 *A7 

200 92.66 6.77 

a91 
7a6 
6.49 
a.90 
279 
208 
1 .ss 
1.46 
1.40 
1.41 
1.86 
1.12 
0.78 
0.48 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

aw 

-size (mkrons) - 
SUE wAa%GtlAtilJLlLE ne%MnQwiSpE %e€%?8nGut4 
7 . m  40.17 

4.826 iaa 

9.260 49.60 9.89 

6.641 51.20 
6,600 28.91 

8.m 14.62 
3.270 11.73 
2.760 9.86 
2312 7.99 
1.946 a64 
1.Qs6 6.14 
1.376 a.73 
1.166 2a8 
0.972 1.28 
0.816 0.46 
0.W 0.00 
0.678 0.00 
0.W 0.00 
a409 0.00 
&a44 0.00 
0.209 0.00 

0.204 0.00 

0.146 0.00 

0.243 a00 

0.172 aw 

G-14 



1- m2.D 100.00 0.00 
...... .... 

497.8 100.00 0.00 

362.0 100.00 0.00 
m.0 100.00 0.00 

41as 1~0.00 0.00 

I5M.e 400.00 0.00 - .... 
209.3 100.00 0.00 
17S.O 100.00 0.00 
19.0 100.00 0.00 
124.6 100.00 D.00 .... .- ..- 
104.7 100.00 0.00 
8a00 100.00 0.00 I 74.00 100.00 0.00 
62.23 100.00 0.00 
6233 100.00 023 
44.00 w.80 0.44 
37.00 99.30 0.71 
31.11 G.SS 1.24 

97.41 227 
2200 96.14 331 

Irs.60 91.23 hm - .... 
06.26 7.98 

13.01) 77.32 9.47 
11.00 67.86 10.66 

y 3.w 6.600 

3.270 
2.760 
2512 
1,946 

0.344 
0.289 
0.215 
0.204 
0.172 
0 .14  

%e€!si 
67.28 
48.30 
a w  
27.21 
2o.M 
16.W 
12.61 
10.21 

6.82 
&38 

248 

0.60 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

an 

3.m 

1.31 

- 5i20 (n 
WHtlIi 
10.w 
10.a 
6J1 
6.68 
4.70 
5.32 
240 
1 a4 
1.66 
I .48 
1.47 
1.41 
1.17 
0.81 
0-60 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 

G-15 
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0.00 2312 8.81 
0.00 1346 6.U 
0.00 1.636 6.42 
0.00 1.376 3.83 
0.00 1.166 260 
0.00 0.S72 1.32 
0.00 0.818 0.60 
0.00 0.w 0.00 
0,so 0.678 0.00 
0 .0  0.w . 0.00 
1-06 0.40) 0.00 
Is0 0.344 0.00 
3.30 0.289 0.00 
621 02Q 0.00 
7.24 om 0.00 
SI3 0.172 0.00 
10.68 0.146 0.00 

- Sire (mkrons) - 
azE zw,s?amklANBlzE % m 8 a l + G H l % q ~  %eAM%!aIflN 
704.0 100.00 0.00 SA60 W.0.81 41.48 
m . 0  ioo.00 0.00 7.778 49.05 
487.8 100.00 0.00 8.641 37.w 
418.6 100.00 0.00 6.600 26.66 
362.0 100.00 0.00 4.626 2I.a 
298.0 100.00 0.00 3.m 16.6s 
248.9 100.00 0.00 an0 12w 
ZOD.3 1M.M 0.00 2760 10.44 
176.0 
148.0 
124.6 
104.7 
88.00 
74.00 
6 W  
6233 
44.00 
37.00 
31.11 
26.18 
2200 
I&@ 
I6.B 
13.08 
11.00 

I 1 

0-16 

3.66 
264 
1.m 
1 .#a 
1.48 
I.& 
1.0 
1.18 
0.82 
O M  
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

a00 

0.00 

. .. ._ 
11.01 
933 
7.08 
6.06 
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- She (! 
aa nebs= 
7.775 a 7 2  7.04 
8.260 40.67 7.86 

RE41 26.60 AU6 
AS00 20.03 4.08 
4.626 16.84 284 
S.#B 13.10 204 
3.270 11.06 1.68 
z7m B.48 1.34 
2.312 8.14 1.27 
1.846 (dl 1.51 
1.W6 h# 1AB 
1.376 4.17 4.37 
i.im 280 1.16 
0.872 IS6 0.82 
0.818 0.83 0.62 
&OM 0.31 0.31 
0.678 0.00 0.00 
Om 0.00 0.00 
0 . 0  0.00 0.00 
aw 0.00 0.00 
OB@ 0.00 0.00 
0.2& 0.00 0.00 
0.104 0.00 0.00 
0.172 0.00 0.00 
0.148 0.00 0.00 
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!la % e a w b ? t M B l L E  
04.0 100.00 0.00 
820 10a.w 0.w 
a7.8 100.00 0.00 
18.0 100.00 0.00 
62.0 100.00 0.00 
86.0 100.00 0.00 
48.8 100.00 0.00 
09.3 100.00 0.00 
78.0 100.00 0.00 
10.0 100.00 0.00 
M.6 100.00 0.00 
14.7 100.00 0.00 
1.00 100.00 0.00 
100 100.00 0.00 
123 100.00 0.37 !.a M.09 0.61 
1.00 88.w 0.86 
'.W $8.11 1.74 
1.11 86.37 3.27 
1.18 83.10 6.82 
?00 87.28 8.71 .so 78.m 10.40 
LS@ Ob17 10.10 
.OB 68.01 8.14 
.w a87 as7 

- Slze fmlcronrl - 
~ W I a I z €  w!AQawb?tMSlLE %B?M9&wlN 

8.260 40.60 7.88 
7.778 3286 7.03 
8.641 26.62 6.64 
6.600 19.88 4.07 
4.026 16.81 2.83 
3.m 13.08 205 
3.270 11.06 1.61 
2760 8.4 1.54 
2312 0.14 1.27 
1,846 0.87 Id1  
1.636 LE4 1-39 
1.376 4.17 1.37 
1.lse 2.60 1.16 
0.872 1.86 0.82 
0.818 0.U 0.62 
0.w 0.31 0.31 
0.676 0.00 0.00 
0.486 0.00 0.00 
0,408 0.00 0.00 
0.344 o m  0.00 
0.289 0.00 0.00 om 0.00 0.00 
0.204 0.00 0.00 
0.172 0.00 0.00 
0.14 0.00 0.00 
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I 0.100 
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ECR 67 Sample 
0 3  

mw.8omus~ 
loftk. I lndknn=l.33.nd~~prrt lclr~2W 
lh B C R m  

BCR67, rimrcl Deb: 07120191 Musl: oooO6 
7.1841 Time: OR66 Pros& 01 
PVmmMv l9fQaw - 
mv 12.78 lW82.928 60%. 13.66 12.03 8Sw 16.11 
mn = 1.173 20%. 6.m 70%. 16.04 1166 7% o m  
ma 8 6.161 SOW87.314 80%=18.96 
8s 8 0.876 40%=8.181 B0%=23.60 
rd = 7.817 m= 11.28 9%- 28.110 

100.0 

90.0 

80.0 

70.0 

60.0 

60.0 

40.0 

30.0 

20.0 

10.0 

0.0 -t 
0.100 

~~ 

04.0 100.00 
182.0 100.00 
87.8 100.00 
ias 1w.w 
62.6 100.00 
s6.0 100.00 
a.9 100.00 
DB.s 100.00 
76.0 i00.00 . ..- 
48.0 100.00 
24.6 100.00 
04.7 100.00 
B.00 iw.00 .... 
LOO 100.00 
2.23 100.00 
2.55 SS.63 
U.00 
r.00 
1.11 
B.16 
LOO 
8.60 
5.66 
8.08 
1.00 

SS.07 
M.13 
61.10 
83.14 
87.32 
78.69 
88.17 
n.BB 
40.83 

0.00 
0.00 
0.37 
0.66 
0.94 
1.73 
3.20 
6.82 
8.73 
10.42 

¶.I6 
m.18 

8.37 

0.670 0.00 0.00 
0,488 0.00 0.00 
0.408 0.00 0.00 
0.344 0.00 0.00 
0.205 0.00 0.00 
0.2M 0.00 0.00 
0.204 0.00 0.00 
0.172 0.00 0.00 
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86.00 
74.00 
6223 
6233 
44.00 
37.00 
31.11 
25.16 
22.00 

iaoo 
11.00 

%!!A@ 
100.00 
100.00 
100.00 

100.00 
' 100.00 

100.00 
100.00 
*M.M 
100.00 
100.00 
100.00 
99.64 
58.m 
98.14 
go.& 
98.22 
07.41 
76.0 
6S.3(1 
68.13 
40.00 

nGtw 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.36 
0.w 
0.94 
1.71 
3.21 
6.76 
8.61 
10.42 
10.26 
9.26 
8.46 

0-21 
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2W.o 
246.9 
209.3 
176.0 
146.0 
124.6 

68.00 

62.23 
6233 
u.OO 
37.00 
31.11 
26.16 
2200 

13.08 
11.00 

nwf! 
100.00 
100.00 
100.00 
100.00 
100.00 
lW.00 
1m.w 

100.00 
100.00 
100.00 
100.00 

S6.18 
gs.46 

m,w 
m.os 

93126 

76.w 
87.61 

66.46 
68.25 
46.97 

- 
%GJw 
0.00 
0.00 
0.00 
0.00 
0.00 o m  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.38 
0.86 
0.U 
1.70 
3.21 
6.74 
8.66 
10.37 
10.26 
0.20 
8.47 

20.0 

18.0 

16.0 

14.0 

12.0 

10.0 

8.0 

8.0 

4.0 

2.0 

0.0 
30.0 

6.641 26.66 0.w 
6.600 IS.99 4.02 
4.026 16.W 2'17 
3.W 13.17 1 R  
3.270 11.20 1.m 
2760 S.66 1.31 
2312 6.37 1-20 
1,846 7.11 1.33 
1 .cas 6.78 1.0 
1.376 4.36 1.42 
1.m 2.w 130 
OS72 1-78 0.64 
OAIa am 0.64 ... ._ ._.. ... . 
a m  0.34 0.34 
0.676 0.00 0.00 
0.488 0.00 0.00 

0.00 - . ~  ~ 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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3 

w-  tl mUmo 
o l t h r m d l u m * 1 . 3 3 n d ( h . ~ r t l O l ~ ~ l . ~  
Ir: BCRm 

3pE &ebB%slw 
r04.0 100.00 0.00 
592.0 100.00 0.00 
ls7.8 100,00 0.00 

DaW 07IzOl9l Muse oooO6 
nmb: OB19 P r u #  01 

BCR87, fHVled 
7-19-01 

mv 8 11.94 IOlb82916 60%. 42.46 10.87 86% 14.19 
mn = 1.32s 20%- 6.240 70%. 14.M 1.1n 6% 0 . M  
M I  8.078 SQ%rO.E86 W%n17.70 
01 8 0.887 40%8&618 90%=22.14 
ad = 7.363 60%810.36 86%=2&78 

slunmsol pucmtikr - 

118.8 100.00 0.00 
162.0 100.00 0.00 
w.0 100.00 0.00 
148.9 100.00 0.00 
w.3 100m 0.00 
17n.o 1m.w 0.00 .. _._ 
148.0 100.00 0.00 
124.6 100.00 0.00 
104.7 100.00 0.00 

17.00 98.66 1.38 
M.11 97.17 291 
B.18 94.M 4.76 
1200 89.80 7.48 
18.60 82.32 9.68 
16.68 7279 10.01 
13.08 8278 9-66 
11.00 68.23 9.06 

G-23 
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I= %e@ m" 
704.0 100.00 0.00 
682.0 100.00 0.00 
481.8 100.00 0.00 
418.6 100.00 0.00 
3620 100.00 0.00 
298.0 100.00 0.00 
u . 9  400.00 0.00 _.._.. .... 
209.3 100.00 0.00 
176.0 100.00 0.00 
148.0 100.00 0.00 
124.6 400.00 0.00 ...... .... 
164.7 100.00 0.00 
88.00 100.00 0.00 
74.00 100.00 0.00 
62.23 400.00 0.00 _._... 
s2.33 100.00 0.38 
44.00 99.62 0.68 
37.00 99.04 1.00 
31.11 M.04 i.86 
26.16 98.18 3.48 
22.00 9272 6.76 
16.60 86.08 8.06 
16.68 78.M 9.10 .. .. . -.-. ..... 
13.08 69.61 9.86 
11.00 69.66 9.90 

6.641 31.21 7.23 
6.600 23.M 6.34 

3.88s 14.87 268 
3.270 12.18 2.02 
27C4 10.16 1.63 
zaiz 8.W 1.46 
1.948 7.08 1.41 
1.83s 6.87 1.44 
1376 4.2a 1.40 
1.168 2.63 1.18 
ON2 1.86 0.83 
0.818 0.82 0.62 
0.880 0.30 0.30 

0.488 0.00 0.00 
0.40) ROO a00 
0.344 0.00 0.00 
0.283 0.00 0.00 
0.248 0.00 0.00 
0.204 0.00 0.00 
0.172 0.00 0.00 
0.146 0.00 0.00 

1.626 1a.w an 

0.678 0.00 om 
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I of thr d l u m  = 1.33 and thr pntticl~ a 1.54 

-- 18.0 

-- 16.0 

- -  94.0 

12.0 

10.0 

8.0 

- -  6.0 

-- 4.0 

2.0 

-- 
.-- 

-- 

-- 
I+ 0.0 
300 ! o.ioo I - 

SIZE 
1704.0 
682.0 
497.8 
416.S 
362.0 
288.0 
248.9 
209.3 
178.0 
146.0 
124.6 
104.7 
86.00 
74.00 
6223 
s2.33 
44.00 
37.00 
31.11 
28.16 
22.00 
18.60 
16.66 
13.08 
11.00 

neAH 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
400.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
ss.66 
99.17 
88.37 
w.93 
M28 
89.76 
83.01 
74.64 
S6.W 

! & ! M s p E  
0.00 9.260 
0.00 7.778 
0.00 6.W 
0.00 6.600 
0.00 4.626 
0.00 3.869 
0.00 3.270 
0.00 2760 
0.00 2312 
0.00 1.M6 
0.00 1.63s 
0.00 1.376 
0.00 1.166 
0.00 0.872 
0.00 0.818 
0.34 0.w 
0.49 0.678 
0.80 0 . a  
1.44 0.40s 
2.66 0.344 
4.62 0.28s 
6.68 0.243 

9.66 0.172 
10.24 0.146 

a48 0.201 

- Size Q 
l c e M l i l w  
64.86 10.4 
44.40 8.7S 
34.61 8.18 
xu 8.19 
2027 4.38 
16.69 3.w 
12.60 1-28 

8.78 4.61 
7.27 1.46 
A82 1.48 
4.34 1.44 
2)o 1.21 
1.a 0.86 
0.84 0.M 
0.31 0.31 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

0.00 0.00 
0.00 0.00 
0.00 0.00 

iaM 1.76 

0.00 aao 

0.00 om 

G-25 
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497.8 

362.0 
238.0 
248.0 
209.3 
178.0 
148.0 
12b.6 
104.7 
88.00 
74.00 
6223 
6233 
44.00 
37.00 
34.11 

m . 6  

%elm 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
99.67 
99.20 
96.44 
37.03 
94.82 
SOAO 
64.1 I 
76.06 
68.76 

XaAti 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.33 
0.47 
0.76 
1.36 
2.47 
4.22 
6.23 
8.06 
9.31 
10.13 

a z € % e A a  
8.260 68.68 
1 . m  a96 
6,641 36M 
6.m n.33 
4.626 20.84 
3.683 16.22 
9.270 1291 
2760 10.83 
2312 6.w 
1 . W  7.w 
1.936 6.84 
1 .m 4.36 
1.188 ' 2H 
0.972 1.86 
0,818 0.84 

0.678 0.00 
0.486 0.00 

0.269 0.00 
0.243 0.00 

0.00 

0.146 0.00 

0,888 o.ai 

0.408 om 
0.344 om 

Om 0.172 0.00 

- ske (n 
SJiM 
10.68 
10.10 
6-W 
6.49 
492 

234 
1.80 
1.63 
1.48 
1.48 
1.46 
1.22 
0.86 
0.83 
0.31 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

a26 

om 

G-26 
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497.8 

296.0 
248.9 

%ef?SwiA ! l  
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.10 
99.90 0.41 
99.49 0.66 
96.84 1.13 
97.71 2.07 
96.64 3.69 
92.06 6.68 
88.4 7.49 
79.00 9.13 
68.07 10.99 

SlZE %eI?&-%ated 
7.770 48.3) 10.w 
6.641 37.73 a m  

3.889 ien 3.4r 

zrso 10.82 1.w 

9.260 69.48 11.09 

6.m 20.86 B . U  
4.826 21.72 4.96 

3.270 13.30 2.43 

2312 8.84 1.67 
1.W 7.37 1 .43 
1.636 6.89 1.60 
1.376 4.3a 1.46 
1.166 2 W  1.23 
RWZ 1.70 0.W 
0.818 0.84 0.63 
0.M8 0.31 0.31 
0.878 0.00 0.00 

~~~ ~ ~~~ ~ .... . 
0.W 0.00 0.00 
0.409 0.00 0.m 
0.344 0.00 0.00 
0.2m 0.00 0.00 
0.215 0.00 0.00 
0.204 0.00 0.00 
0.1’12 0.00 0.00 
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&gg H % w i M S i z E  H m w i P p E  
704.0 100.w 0.00 9.260 8 i . n  11.a 
m.0  100.w 0.00 7.770 ma 11.00 
497.8 100.00 0.00 6.841 39.31 8.81 
418.6 100.00 0.00 6.600 2S.W 7.31 
3620 100.00 0.00 4.628 2249 6.26 
268.0 100.00 0.00 3.889 1734 3.67 
248.9 100.00 0.00 3.270 13.67 260 
209.3 io0.00 0.00 2760 10.97 1.M 
178.0 100.00 0.00 2312 8.03 1.81 
148.0 100.00 0.00 1.946 7.42 1.60 
124.6 100.00 0.00 1.836 6.92 1.61 
104.7 1M.W 0.00 1.376 4.41 1.47 
88.00 100.00 0.00 1.168 2.84 1.24 
74-00 100.00 0.00 0.872 1.70 0.86 
62.23 100.00 0.00 0.818 a84 0.63 
62.33 100.00 0.00 0.W 0.31 0.31 
U.00 100.00 0.37 0.670 0.00 0.00 
37.00 89.63 0.67 0.48@ o m  0.00 
31.11 49.08 0.90 0.409 aw 0.00 
28.1s 90.08 1.78 0.344 0.00 0.00 
22.00 96.30 3.12 0.28) 0.00 0.00 
18.60 93.18 4.90 0.243 0.00 0.00 
18.66 88.20 7.01 0.204 0.00 0.00 
13.08 81.18 8.92 0.172 0.00 0.00 
11.00 72.27 10.4s 0.146 0.00 0.00 

% e & 4 a ~ I ~  !&em= 
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BCR 67 Pupkate 
3 

ow = 40 mUuc 
Of th. nwdlum = 1.33 md th. pltldcc 9 1.64 

Io: BCR8742 
mkptb2 mlh 

BCR87. rimd Dp(.: 0712w91 WY: 00010 
7.1941 Tim.: Ion PmC: 01 

mv = 12.W 10%=2.608 a = l 3 . S 9  11.92 93% 16.01 
mn = 1.1S2 20%=6.408 TO%*IAS6 1561 7% 0.808 

0. 0.m a= 1.011 90% = 25.4 
ad = 7.886 Wlb=11.12 96%=28..4b 

svmmanr .eNmJml 9i. vom Wim 

M = s.oa m = 7 m  m=iaw, 

60.0 

40.0 

30.0 

20.0 

10.0 

0.0 

20.0 

18.0 

18.0 

14.0 

12.0 

10.0 

8.0 

8.0 

4.0 

2.0 

0.0 

IILE %Mi!3%!2!AH 
'M.0 100.00 0.00 
i92.0 100.00 0.00 
b7.8 100.00 0.00 
118.6 100.00 0.00 
162.0 1W.W 0.00 ._ . 
9a.o 100.00 0.00 
48.9 100.00 0.00 
w.3 100.00 0.00 
78.0 100.00 0.00 
48.0 100.00 0.00 
24.6 100.00 0.00 
04.7 100.00 0.00 

4.00 100.00 0.00 
2.23 100.00 0.38 
L33 99.92 0.68 
4.00 99.04 O M  
7w 9a.m 1.?4 

am io0.00 0.00 

__.__ ... . ..-- 
'1.11 98.37 3.17 
&I6 93.10 S.80 
2.00 87.130 8.46 
S.60 79.14 10.26 
6.66 66.88 10.19 
3.06 68.09 9.2s 
1.00 49.44 8.46 
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BCR 67 Duplicate 
i " . tm"03  
ow*4OmnV#r 
oftJwmdum1.33and ofUmpaMelrZ.00 
m h b 2  min. 
k BCRE743 

BCR67, r W  DMI: 07l20191 l M u r X :  WOO6 
74941 Time: 1037 PnsX: 01 
ciwm!fY perconti& - 
mv 12.66 10%. 2788 80%. 1532 11.78 93% 14.89 
mn = 1.16s 20%. &3@ 7 0 % ~  16.88 1.261 7% 0.607 
nU = 6.96) 3056.7.163 80%. 18.63 
os 8 1.002 40% . 8.982 80%. 2324 
Sd 7.816 60% 8 10.99 86% 26.32 

I 

UPASS UCHM .-_ ~ 

100.0 

90.0 

80.0 

70.0 

60.0 

60.0 

40.0 

30.0 

20.0 

10.0 

0.0 
o.io0 1.ow 
- 
'E€ - 
04.0 
92.0 
97.8 
18.6 
62.0 
B6.0 
18.8 
w.3 
76.0 
18.0 
24.6 
04.7 
B.00 
6.00 
223 
2.33 
t.00 

1.11 
6.16 
2.00 

1.00 

%M.?S 
100.00 
100.00 
100.w 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
iw.00 
100.00 
100.00 
99.63 
99.0% 
86.12 
w.46 
99.37 
87.91 
78.64 
69.63 
69.98 
60.07 

6.600 

3.08 
6.4 
8.27 
10.11 
10.16 
9.31 
8.6s 

0.00 3.889 
0.00 3.270 
0.00 2760 
0.00 2312 
0.00 1.946 
0.00 1.636 
0.00 1.376 

0.00 0.972 
0.37 0.816 
0.67 0.688 
0.94 0.678 
1.67 0.486 

0.409 
0.344 
om8 

0.00 i.im 

%em 
41.61 
33.6s 
26.41 
20.80 
16.61 
13.60 
11.61 
S.88 
8.62 
7.22 
6.88 
4.41 
297 
1.16 
0.88 
0.38 
0.00 
0.00 
0.00 
0.00 
0.00 

- She (r 
%Gtl&N 
7.m 
7.12 
&73 
4.17 
281 
2.05 
1.82 
1.37 
1.50 
1.S 
1.46 
1.44 
1.22 
0.87 
0.66 
0.33 
0.00 
0.00 
0.00 
0.00 
0.00 

0.243 0.00 0.00 
0.204 0.00 0.00 
0.172 0.00 0.00 
0.146 0.00 0.00 

. - . . . .. 
20.0 

18.0 

18.0 

14.0 

12.0 

10.0 

8.0 

6.0 

4.0 

2.0 

0.0 
100.0 1000 

0-30 
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BCR 67 Dupricafe 
3 

limo: 1046 PmI :  01 

%PASS SCCHAN 
100.0 7 

70.0 

60.0 

60.0 

20.0 

10.0 

0.0 0.100 E 
20.0 

18.0 

16.0 

14.0 

12.0 

10.0 

8.0 

6.0 

4.0 

2.0 

0.0 

s %Ewl%!au 
04.0 100.00 0.00 
92.0 100.00 0.00 
97.8 100.00 0.00 
48.8 100.00 0.00 
62.0 100.00 0.00 ...... ~ . .  . 
96.0 100.00 0.00 
48.9 100.00 0.00 
09.3 100.00 0.00 
7e.a iw.w 0.w .. . 
48.0 100.00 0.00 
24.6 100.00 0.00 
04.7 100.00 0.00 
8.00 100.00 0.00 
4.00 100.00 0.00 
2.23 100.00 0.36 
2.33 99.84 0.m 
1.00 99.09 0.91 ~ ~~~ ~ . . ~  ~ 

1.00 98.18 
1.11 
6.16 93.67 6.31 
200 
8.60 
6.66 
9.06 
1.00 

88.26 8.09 I 
80.17 9.97 I 
70.20 10.13 

60.72 8.66 9*3s I 60.07 

7 
t 
7 
6 
8 
4 
3 
3 
2 
1 
1 
1 
I 
1 

0 

0 
0 
0 
0 
0 
0 
0 
0 
0 

a 
a 

- She (? 
9 i e A U m  

1.2~0 4207 a i 0  
:ne 33.97 7.24 
iS4l 28.73 6.83 
i.WO 20.90 4.2s 
1.62s 18.8S 297 
1.809 13.90 212 
1.270 11.M 1.W 
L7S0 8.93 1.38 
?312 6.64 1.31 
.MI) 7 2  1.38 
.636 6.87 1.48 
,376 4.41 1.44 
.I& 2S7 1.22 
1.972 1.76 0.87 
1.949 0.88 ass ._ ._ .... ..~ ~ 

is88 0.83 0.W 
1.678 0.00 0.00 
1.488 0.00 0.00 
lAo% 0.00 0.00 
1.344 0.00 0.00 
1.289 0.00 0.00 
1.243 0.00 0.00 
1.204 0.00 0.00 
1.172 0.00 0.00 
1.14s 0.00 0.00 
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BCR 67 Duplicate 
h O H  - 1M " 0 3  
OW. 80 mUsw 
Iolthrm~lum=1.33ondihrp~rliclr=200 
I.: BCRS746 

BCRQ7, rimad Dntw 07120191 Meas# 00010 
74941 lime: 1210 PnsX: 01 
8ummuy PIMntilw pip vom width 
mv 11.69 1W.2.619 W%= 12.07 10.77 92% 13.82 
mn 8 1.lW 20%. 6.081 70%. 1442 1.248 + 0.804 
ma = 6.674 30% = 6.696 80% 8 17.32 
OS C 1.088 -88.288 90%. 21.86 
Sd S 7.270 60% = 10.03 96% 8 S.68 

0.100 

mstC" 
'04.0 100.00 0.00 
i92.0 900.00 0.00 ...... .... 
,973 100.00 0.00 
.18.6 100.00 0.00 
62.0 100.00 0.00 
96.0 100.00 0.00 
48.9 1oo.w 0.00 
09.3 100.00 0.00 
76.0 1OO.W 0.00 
48.0 1OO.W 0.00 
24.6 100.00 0.00 
04.7 100.00 0.00 
8.00 100.00 0.00 
4.00 1oo.w 0.00 
223 100.W 0.31 
2.39 99.69 OA? _ _ _  .._.. .. .. 
4.00 99.22 0.76 
7.00 98.48 1.34 
1.11 97.12 2.46 
6.16 94.88 4.42 
2.00 . 90.24 6.96 
8.60 83.29 9.03 

74.26 
64.62 
54.97 

9.74 
9.66 
9.19 

1b.0 

0.204 0.00 
0.172 0.00 
0.146 0.00 

0.00 
0.00 
0.00 

10.0 

9.0 

8.0 

7.0 

6.0 

5.0 

4.0 

3.0 

2.0 

1.0 

0.0 
1000 

0-32 
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BCR 67 Duplicate 
m4m - 1 M W 3  
tiow = 80 m i / w  
II of th, Wium = 1.33 and UW padklr = 2.00 
Iwnd Run 
:Ik: ECR8748 

100.0 

90.0 

80.0 

70.0 

60.0 

50.0 

40.0 

30.0 

20.0 

10.0 

0.0 

BCR67, Mrd Daw 07/20ISl Mus# 00006 
7-1801 Tim.: 11:62 P m  W: 01 

mv m 11.83 lO%82668 80%. 1231) 11.04 82% 14.14 
mn a 1.180 20W86.142 70%. 14.n 1.248 8% 0.804 
ma t &766 30% 8 6.817 80% 8 17.60 
01 8 1.045 4O%a8.443 W%=2228 
rd 7 . w  m 8 t a n  ~ f i  = n..tr 

Bvmmaor eYQm4 pLa V O N  

o.io0 1.000 1o;oo 
- 
10.0 

G-33 
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BCR 67 Duplicate BCR67, rnnrd Det.. 07/20/91 Moas& OW09 
7.1941 llmr: 1l:U PrroX: Ot 
B!.mllw p.r#nti*s vom 
mv = 1208 lW.26'19 @%=I266 11.20 92% 14.32 
mn ii t.168 20%=6.tSO 70%=14.W t.248 8% 0.804 
ma 8 6.7S7 sOw=6.886 EO%= 17.91 
os m 1.036 4mb8&647 90%=22.&3 
Sd 8 7.624 8 40.12 96% 8 27.40 

!a w p n s s ~  
04.0 100.00 0.00 
a2.0 100.00 0.00 
97.8 100.00 0.00 
18.6 100.00 0.00 
620 100.00 0.00 
96.0 100.00 0.00 
48.9 100.00 0.00 
09.3 100.00 0.00 .. 
76.0 100.00 0.00 
48.0 100.00 0.00 
24.6 100.00 0.00 
04.7 100.00 0.00 
8.00 
4.00 
2.23 
2.33 
4.00 
7.00 
1.11 
6.16 
200 
8.60 
6.66 
3.08 
1.00 

100.00 0.00 
100.00 0.36 
99.86 0.62 
W.13 
98.28 
96.79 
94.06 
88.20 
81.69 
7219 
6228 
6284 

0.86 
1.49 
2.73 
436 
7.61 
9.60 
9.91 
9.44 
8.91 

- She 
HZE %eAB?Gt lAM 
9.260 4a.w 8.46 
7.778 3 ~ 4 0  7.62 
6.641 27.88 
6.m 2t.60 
4.626 17.18 
3.889 14.07 
3.270 11.88 
2760 10.29 
2312 8.84 
1.946 1.62 
1.636 6.t3 
1.376 4.62 
4.tm a.ii .. . . 
0.972 1.83 
0.818 0 . 1  
0.688 0.36 
0.618 0.00 .... 
0.466 0.00 
0.409 0.00 
0.344 0.00 
0.28s 0.00 ..__ 
0.243 0.00 
0.204 0.00 
0.172 0.00 
0.146 0.00 

0.18 
4.60 
3.1 I 
219 
1.66 
1.39 
1.32 
1.39 
1.61 
1.61 
1.28 
0.H) 
0.67 
0.S 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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- 1M *NO3 
BCR 67 Duplicate 

low = 60 mllsec 
I of the Miurn  = 1.33 and the partlcle ?. 2.00 
mlmb 2 mln. 
lie: ECRfJ47 

BCR67. r M  Dlte: 07120191 Moas#: oooO6 
7-19-04 Time: I 2 2 4  PmI: 01 

mv = 1.1.62 10%=2.6$0 Box= 11.84 90.68 92% 13.60 
mn = 1.185 2O%=ROOO 70%* 14.16 1.248 8% 0.804 
nu = 6.620 30% = SSIO 80% = 17.05 
c) = 1.088 40%*8.143 90%=21.66 
Sd 8 7.146 60% S9.862 96% = 26.32 

summaol PCHcmtik, rib V O M  w#th 

a E E T l  
892.0 100.00 0.00 

-.-- I 97.8 100.00 0.00 
48.6 900.00 0.00 
62.0 100.00 0.00 
96.0 100.00 0.00 
48.9 loo.w 0.00 
09.3 100.00 0.00 
76.0 100.00 0.00 
4a.O 100.00 0.00 
24.6 100.00 0.00 
04.7 100.00 0.00 
B.W 100.00 0.00 
b.00 100.00 0.00 
2.23 $00.00 0.3$ I .....~ ~ ~. 
2.33 98.69 0.46 
LOO 89.24 0.73 
r.00 98.61 1.27 
1.11 97.24 234 
;.I6 94.90 421 
2.00 90.69 8.88 
3.60 84.01 8.80 

-j 
9 
1 

d 
4 
3 
3 
1 
1 
I 
1 
I 
I 
0 
0 
0 
0 
0 
0 
0 
0 
0 

m 

9.63 0.204 0.00 0.00 
1.08 66.68 9.60 0.172 0.00 0.00 
I . 6  76.21 

1.00 66.98 9.32 I 0.146 0.00 0.00 

G-35 



HNF-8862 Rev. 0 

9 6 p A s S = m  & w & i ~ B J a  I w g B K C H 4 N S n E  
'04.0 100.00 0.00 9.260 0.00 0.00 
i92.0 100.00 0.00 1.778 0.00 0.00 
197.8 100.00 0.00 6.641 0.00 0.00 
118.6 100.00 0.81 6.600 0.00 0.00 
162.0 99.19 2.41 4.626 0.00 0.00 
196.0 96.78 6.82 3.889 0.00 0.00 
'40.9 90.96 10.60 3.270 0.00 0.00 
109.3 80.36 14.76 2.760 0.00 0.00 
76.0 66.61 16.62 2.312 0.00 0.00 

~~ 

12.96 
9.33 
6.94 
6.89 
6.46 

..... 
0.00 
0.00 
0.00 6.00 

-. - 
1.946 0.00 0.00 
1.636 0.00 0.00 
1.378 0.00 0.00 
1.168 0.00 0.00 
0.972 0.00 0.00 

0.00 10.243 0.00 0.00 I 

.. . . 
4.63 
2.92 
1.41 
0.Ea 

._ ..~. 

0.00 I 0.00 
0.00 
0.00 

0.818 0.00 0.00 
0.688 0.00 o m  
0.678 0.00 0.00 
0.ua 0.00 0.00 
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BCR f30 Sample 
nNmw 1M NaNO3 
:low rpf. = 17 mllrn 
tofm(1ve index of the medium = 1.33 and (he palcle = 2.00 
:lk BRIM08 Measument I O  

BCRlM. riMW Dm: 07/26/91 MeasY: 00010 
7.2041 time: 0626 Pres# 01 

mv 8 161.0 IO?4=62.S2 60%. 164.1 146.7 100% 142.4 
mn = 67.48 20% = 66.42 70% 183.2 
ma x 117.4 30%. 108.9 80% 8 208.6 
w = 0.061 40% = 129.0 90% = 242.0 
sd I 71.20 60% 5 148.7 96%. 274.2 

SummPrv Pereonti& Dia Val% Wkl til 

. . . . . .  
:oo 1 i b . O  

-Size 
g& ~ % & l A M a z E  
704.0 100.00 0.00 9.260 0.00 0.00 
652.0 100.00 0.00 7.776 0.00 0.00 
497.6 100.00 0.00 6.641 0.00 0.00 
418.6 100.00 0.76 6.600 0.00 0.00 
362.0 99.26 2.27 4.626 0.00 0.00 
296.0 96.98 6.69 3.869 0.00 0.00 
248.9 51.39 10.36 3.270 0.00 0.00 
209.3 81.04 14.62 2.760 0.00 0.00 
176.0 66.42 16.70 2.312 0.00 0.00 
148.0 60.72 13.16 1.946 0.00 0.00 
124.6 37.67 9.48 1.636 0.00 0.00 
104.7 26.09 7.02 1.376 0.00 0.00 
88.00 21.07 6.92 1.16s 0.00 0.00 
74.00 16.16 6.48 0.972 0.00 0.00 
62.23 9.67 4.60 0.816 0.00 0.00 
62.33 6.07 3.01 0.688 0.00 0.00 
44.00 2.06 1.46 0.676 0.00 0.00 
37.00 0.60 0.60 0.486 0.00 0.00 
31.11 0.00 0.00 0.409 0.00 0.00 
26.16 0.00 0.00 0.344 0.00 0.00 
22.00 0.00 0.00 0.269 0.00 0.00 
18.60 0.00 0.00 0.243 0.00 0.00 
16.66 0.00 0.00 0.204 0.00 0.00 
13.08 0.00 0.00 0.172 0.00 0.00 
11.00 0.00 0.00 0.146 0.00 0.00 

(microns) - 
J1pA88%G"Is lzE  %Mss%G!iAM 

I I 
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Per-ntl In 
mv 4.50% 1 0 % 8 1 . ~ 6  60%84722 
mn = 1.398 20% 8 2.327 70% 8 5.263 

BCR 130 Sample 
No3 

:low rata = 17 ml/ru 
~ ~ f ~ t l v e I n d e x o l t h . M d l u m ~ l . 3 3 M d ~ p a r ( i c l r = 1 . 6 4  
ionlcata 2 mln. 
:i!4 BR13W9 

Diu Vol% WidW 
4198 10096 4226 

BCR130. rimed DPM 10119191 MOPS# 00006 

I ma 8 3.122 30% = 3.002 80% 8 8.927 
8s 1.922 10K8 3.636 60%=7.084 
sd D 2113 1 m 3 4 . 1 8 8  909(08.287 

I I I 

%PASS %CHAN 
100.0 

90.0 

80.0 

70.0 

60.0 

60.0 

40.0 

30.0 

20.0 

10.0 

0.0 
0 

S S  
704.0 100.00 0.00 
692.0 100.00 0.00 
497.8 100.00 0.00 
418.6 100.00 0.00 
362.0 100.00 0.00 
296.0 100.00 0.00 
248.9 100.00 0.00 
209.3 100.00 0.00 
176.0 100.00 0.00 ..... .._.._ .... 
148.0 100.00 0.00 
124.6 100.00 0.00 
104.7 100.00 0.00 
88.00 100.00 0.00 
74.00 100.00 0.00 
62.23 100.00 0.00 
62.33 100.00 0.00 . ...... .... 
44.00 100.00 0.00 
37.00 100.00 0.00 
31.11 100.00 0.00 
26.16 100.00 0.00 
22.00 100.00 0.00 
18.60 100.00 0.00 
46.66 loo.w 0.00 
13.08 100.00 0.38 
11.00 99.62 2.04 

- 
9 
7 
6 
8 
4 
3 
3 
2 
2 
I 
1 
I 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

- Ske Q 
!!z %E&%!mu 
1.260 97.68 143 '.m 93.16 6.78 
1.641 66.37 12.26 
i.600 74.11 16.01 
,.626 €8.10 13.76 
1889 44.36 10.24 
270 3411 7.88 
-760 26.26 6.47 
312 1 S.78 6.42 .. .- ..... .. ~ 

346 14.36 4.36 
.W6 10.00 3.34 
.376 6.88 2 I 2  
-16s A11 1.84 .... .... .... 
372 230 1.24 
.818 I .06 016 
.8U 0.31 0.31 
.678 0.00 0.w 
.488 0.00 0.00 
.409 0.00 0.00 
.344 0.00 0.00 
.289 0.00 0.00 .... .... 
.243 0.00 0.00 
,204 0.00 0.00 
.I72 0.00 0.00 
. I 4 6  0.00 0.00 

cronr) - 
9gE %eE&wib!! 

20.0 

18.0 

16.0 

14.0 

12.0 

10.0 

8.0 

6.0 

4.0 

2.0 

0.0 
1000 

w ? b C C I A N  

G-38 



HNF-8862 Rev. 0 

BCR 130 Sample 
~XBOHHMN aN03 
ow tab = 17 mUHc 
mrrpCli~indax~otmmrdium=1.33m~th.partk~~2W 
anlate 2 min 
IC ER13009 

. . . . . - - 
100.0 

90.0 

80.0 

70.0 

60.0 

60.0 

40.0 

30.0 

20.0 

10.0 

0.0 
0.100 

BCR130,rNl.d Dpt.: 07126191 Moas# oooO6 
7.2001 nm.: 0637 P m x :  01 
SvlnmPrv p.r#ntilrr pip VON Wdth 
mv a 4,270 10%81.620 80%. 4.682 4.161 100% 4.186 
mn m 1.387 20)(-2307 70%- 6.209 
mr = 3.W 30% - 2976 80% 6.872 
cs = 1.w~ 4on = 3.804 gow = 7.023 
Sd 8 2.093 @%n4.161 96%=8.216 

- Size 
%pAss$$Q!&J= %e&B%gjMs!z€ 

'04.0 100.00 0.00 9.260 97.76 4.34 
i92.0 100.00 0.00 7.779 93.42 6.64 
L97.8 ?W.W 0.00 6.641 88.88 11.98 
118.6 100.00 0.00 6.600 74.90 96.02 
162.0 100.00 0.00 4.626 68.88 1333 
!96.0 100.00 0.00 3.889 44.96 10.38 
!ME.$ 100.00 0.00 3.270 34.66 7.96 
!09.3 100.00 0.00 2.760 26.61 6.63 
76.0 100.00 0.00 2.312 20.08 A47 
48.0 100.00 0.00 1.946 14.61 4.41 
24.6 100.00 0.00 1.896 10.20 3.39 
04.7 100.00 0.00 1.376 6.81 2.66 
18.00 100.00 0.00 1.168 4.26 1.87 
4.00 100.00 0.00 0.972 2.58 1.27 

6.33 100.00 0.00 0.888 0.34 0.34 
14.00 100.00 0.00 0.678 0.00 0.00 
17.00 100.00 0.00 0.486 0.00 0.00 
11.11 100.00 0.00 0.409 0.00 0.00 
'6.16 100.00 0.00 0.344 0.00 0.00 
'2.00 100.00 0.00 0.289 0.00 0.00 
8.60 100.00 0.00 0.243 0.00 0.00 
6.E 100.00 0.00 0.204 0.00 0.00 
3.08 100.00 0.32 0.172 0.00 0.00 
1.00 99.68 1.92 0.146 0.00 0.00 

2.23 100.00 0.00 0.818 1.11 o.n 

. __.  . . . . . . . . 
1.000 1o:oo lOb.0 

(microns) - 
!&?ABnCHAN 

I I 

G-39 

1000 
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BCR 130 Sample 
M NaOtV1MNaNOI 
low rate 40 m U w  
Lefractive index of the medium = 1.33 and the paflicla = 1.64 
lis 8R13DlO 

BCR130, ri(Red Daw 07/26/9i Moaotk oooO6 
7-2041 

mv = 2610 lw(=O.411 60%=2864 2.806 86% 1.226 
mn = 0.162 20%= 2.060 70% = 3.068 0.436 7% 0.263 
ma 8 1.012 3 0 % ~  2316 80% 3 3.284 0.142 7% 0.031 
cs t 6.873 40% = 2.606 90% = 3.639 

Time: OS60  PnsI: 01 
Summprv perwntlks pia vow0 Width 

ad 8 0.781 60% = 2.680 96% = 3.916 

100.0 

90.0 

80.0 

70.0 

60.0 

50.0 

40.0 

30.0 

20.0 

10.0 

0.0 
0.100 

..- .. 
74.00 100.00 0.00 
62.23 100.00 0.00 
62.33 100.00 0.00 
44.00 100.00 0.00 
37.00 100.00 0.00 
31.11 100.00 0.00 
26.18 100.00 0.00 
22.00 100.00 0.00 
18.60 100.00 0.00 
16.66 100.00 0.00 

I .do0 I 

0.972 
0.618 
0.688 
0.618 
0.486 
0.401) 
0.34.) 
0.289 
0.243 
0.204 

497.8 100.00 

362.0 100.00 4626 

209.3 100.00 
176.0 100.00 0.00 12.312 
148.0 100.00 0.00 1.946 
124.6 100.00 0.00 1.636 
104.7 100.00 0.00 I 1.376 
88.00 I0040 0.00 11.168 

13.08 100.00 0.00 0.172 
11.00 1w.00 0.00 10.146 

99.43 4.73 
84.70 15.61 
79.19 26.22 
63.97 24.N 
29.84 1246 
17.38 2.86 
14.64 0.68 
13.96 0.00 
13.96 0.00 
13.96 0.00 ..... .... 
13.96 0.63 
13.42 0.76 
12.67 1.44 
11.63 1.67 . ..__ .... 
9.96 1.64 
a98 0.W 
7.63 0.34 
7.19 0.00 
7.19 0.48 
6.71 2.20 
4.61 4.61 
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BCR 130 Sample 
m W l M N a N O 3  
DW nlm = 40 mUaw 
d n c t l v ~ l n d e x o ~ L h . m d i u m ~ l . 3 3 a n d ~ p r ~ l c l r ~ ~ . W  
k: BRIM10 

BCRWO, riffled DW. 0712M)l MIPS# WOOS 
7.2041 Tim: 0680 Pres# 01 

P.re.nbik, - 
mv E 2.467 10% = 0.407 (0.rC E 2.636 2.780 86% 1.210 
mn 5 0.161 20%=2.036 70%. 3.030 0.432 7% 0.261 
ma = 1.014 30%=2.296 80%. 3.261 0.141 7% 0.029 

70.0 

60.0 

50.0 

40.0 

30.0 

20.0 

10.0 

0.0 

90.0 

80.0 

46.0 

40.0 

@ %PAW %CHAN 
04.0 100.00 0.00 
92.0 100.00 6.00 
97.8 100.00 0.00 
18.6 100.00 0.00 
62.0 100.00 0.00 
96.0 100.00 0.00 

100.0 

.... . ~ . ~ ~ ~  .... 
48.9 100.00 0.00 
09.3 100.00 0.00 
76.0 100.00 0.00 
46.0 100.00 0.00 

60.0 

36.0 

30.0 

26.0 

20.0 

16.0 

10.0 

6.0 

0.0 
too0 

I 24.6 100.00 0.00 
04.7 100.00 0.00 
8.00 100.00 0.00 
4.00 100.00 0.00 I 
2.23 100.00 0.00 .~.... .... 
2.33 100.00 0.00 
4.00 100.00 0.00 
7.00 100.00 0.00 
1.11 100.00 0.00 
B.16 100.00 0.00 
2.00 100.00 0.00 
B.W 100.00 0.00 
6.66 100.00 0.00 
3.08 100.00 0.00 
1.00 100.00 0.00 I 

- 
2 
9 
7 
6 
6 
4 
3 
3 
1 
1 
I 
1 
1 
I 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

a 

10.00 
M 00.0 

-Size (microns) - 
k P A S S 9 6 C "  

1.260 100.00 0.00 
'.778 100.00 0.00 
t.641 100.00 0.00 
i.600 100.00 0.47 
1.626 93-63 4.29 
1.689 96.24 14.8s 
1.270 80.36 26.01 
:.7w 66.34 24.69 
1.312 30.76 13.M 
.946 17-67 3.07 
.636 14.80 0.64 
.376 13.96 0.00 
.I& 13.96 0.00 
1.972 13.96 0.00 
1.818 13.96 0.61 
1.888 13.46 0.73 
1.678 12.72 9.12 
1.486 11.80 1.66 
1.409 10.06 1.m 
1.344 6.42 0.86 
.289 7.66 0.37 
,243 7.19 0.00 
204 7-13 0.42 
.I72 6.77 203 
.I46 4.74 4.74 

G-4 I 
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BCR 130 Sample 
IMWHJlMN am3 
~ l o w r a l ~ = 4 O m U s ~  
Imfnctlvm Index of th. medium 1.33 and th. pnttlclo = 1.M 
) o n i d  2 mln. 
:lie: BR13011 

BCRIM, rimed Dam 10119191 Maask oQoo7 
7.2501 
BvmmMv Perantiles 
mv = 164.7 10%=94.03 80%- 188.0 160.6 100% 146.7 
mn = M.01 20% 88.13 70% = 187.4 
ma. 120.1 30%=1126 80%=211.4 

sd = 7283 W = I w ) . 6  96%=280.8 

Time: l Z 2 0  Pros* 01 
pie VOPA Wd@ 

m o,om 40)( 8 132.6 g ~ n =  247.7 

%PASS SCCHAY 
7040 100.00 0.00 
692.0 100.00 0.00 

E %!!es%GH&9pE 
!W 0.00 0.00 
78 0.00 0.00 
dl 0.00 0.00 
00 0.00 0.00 
26 0.00 0.00 
89 0.00 0.00 
70 0.00 0.00 
bo 0.00 0.00 
12 0.00 0.00 
46 0.00 0.00 
36 0.00 0.00 
76 0.00 0.00 
68 0.00 0.00 
72 0.00 0.00 
18 0.00 0.00 
88 0.00 0.00 
78 0.00 0.00 
86 0.00 0.00 
09 0.00 0.00 
44 0.00 0.00 
89 0.00 0.00 
43 0.00 0.00 
04 0.00 0.00 
72 0.00 0.00 
46 0.00 0.00 

497.8 100.00 0.00 
418.B loo.oLl 0.90 

w4E4Uw.i 

. .... .._... .... 
362.0 94.10 2.64 
2s.o 96.46 6.20 
248.9 90.26 10.97 
209.3 79.29 14.99 
176.0 64.30 16.73 
148.0 48.67 12.88 
124.6 36.69 9.09 

88.00 19.96 6.69 
74.00 14.36 6.17 
62.23 9.19 4.36 

104.7 28.80 8.66 

62.33 4.84 2.86 
44.00 1.98 1.42 
37.00 0.68 0.66 
31.11 0.00 0.00 
26.16 0.00 0.00 
22.00 0.00 0.00 
18.50 0.00 0.00 
15.66 0.00 0.00 
13.08 0.00 0.00 
11.00 0.00 0.00 

... . ~ ~ . . . ~ ~  
1o:Oo 100.0 

- - su 
9.1 
7.7 
6.6 
6.5 

3.2 
27 
2 3  
1.9 

I .3 
1.1 
0.9 
0.8 
0.6 
0.s 
0.4 
0.4 
0.3 
0.2 
0.2 
0.2 
0.1 
0.1 

4.8 
3.8 

i .e 

I 

0-42 

20.0 

18.0 

16.0 

14.0 

12.0 

10.0 

8.0 

6.0 

4.0 

2 0  

0.0 
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BCR 130 Sample 
1M NaOWlMN aW3 
:low rate = 40 m l h r  
tdrpeilve index ofthe medium = 1.33 and tb pactlclr= 20 
lonlcab 2 mln. 
:IW BRIM11 

0.100 

BCR130, rimed Dam: 07/26191 Meas# 00006 
7-2301 limo: 06:17 Press: 01 
zuullw !%&!LwB 9 
mv = 163.4 IO%= 63.46 60% c 166.6 1492 1ooW 144.4 
mn 87.46 20% = 87.34 70% = 188.8 
n u  = 11S.O 50)(=111.6 80%=209.4 

~cl 72.18 son 149.2 aan= 278.8 
OS 8 0.0060 40% = 131.6 80%. 246.6 

%PASS %CHAN 
704.0 100.00 0.00 
692.0 100.00 0.00 
497.8 100.00 0.00 
418.6 100.00 0.64 
3620 99.16 2.60 
296.0 96.66 6.97 
248.9 90.69 10.72 

176.0 66.10 16.78 
148.0 49.32 13.08 
124.6 36.24 9.26 
104.7 28.99 6.73 
88.00 20.26 5.62 
74.00 14.64 6.20 
62.23 9.44 4.42 
62.33 6.02 2.94 
44.00 2.08 1.47 
37.00 0.61 0.61 
31.11 0.00 0.00 
26.16 0.00 0.00 
22.00 0.00 0.00 
18.60 0.00 0.00 
16.66 0.00 0.00 
13.08 0.00 0.00 
11.00 0.00 0.00 

209.3 79.97 14.87 

1 .do0 1o:oo 100.0 

- . .. .. . 
20.0 

18.0 

16.0 

14.0 

12.0 

10.0 

8.0 

6.0 

4.0 

2.0 

0.0 
1000 

g g  K P A s s =  

G-43 
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BCR 130 Sample 
hOWIHkN03 
ow rala i 60 r n h e  
tractive index of the medium = 1.33 and the particle = 1.S 
IE 81713012 

. 

BCRI30, riMed Daw 07125191 Meas# 00006 
1-2301 Tim: 0629 Prosf: 01 

my s 166.0 10%. 64.26 60%= 168.8 161.3 100% 146.7 
mn s 68.26 20% s 88.28 70% = 188.2 
ma E 120.4 30% s 1129 8on8 211.6 
cs I 0.060 40% s 133.3 90% I 247.4 
sd = 72.64 60% s 161.3 96% = 280.1 

summary E!E!lws Pip VOM w id(h 

,UE - %PASS 
04.0 100.00 
920 100.00 
97.8 100.00 
(8.6 100.00 
62.0 99.13 
96.0 96.64 
48.9 90.32 
08.3 79.13 
76.0 63.87 
K O  48.14 
14.6 36.42 
14.7 26.48 

- 

16.73 
12.72 
8.94 
6.69 
6.61 8.00 

8.00 
r.23 
1.33 
1.00 
.00 
.I1 
.I6 
.00 
.M) 
-66 
.08 
a0  

2.312 0.00 
1.946 0.00 
1.636 0.00 
1.376 0.00 
1.168 0.00 19.88 

14.28 
9.09 
4.76 
1.93 
0.64 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

... . 
6.19 
4.33 
2.83 
1.39 

6.600 
4.626 
3.889 

0.972 0.00 
0.818 0.00 
0.688 0.00 
0.678 0.00 

%E44s 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.64 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.408 0.00 
0.409 0.00 
0.544 0.00 
0.289 0.00 
0.243 0.00 
0.204 0.00 
0.172 0.00 ~ ~~ 

0.w 10.14s 0.00 

- She 
%SKa 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

G-44 
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- Sire fmlcrons) - 
%PASS %CHAM 

9.260 0.00 0.00 
7.778 0.00 0.00 
6.641 0.00 0.00 
6.600 0.00 0.00 
4.626 0.00 0.00 
3.889 0.00 0.00 
3.270 0.00 0.00 
2.760 0.00 0.00 
2312 0.00 0.00 
1.946 0.00 0.00 
1.636 0.00 0.00 
1.376 0.00 0.00 
1.166 0.00 0.00 
0.972 0.00 0.00 
O M 8  0.00 0.00 
0.688 0.00 0.00 
0.578 0.00 0.00 
0.486 0.00 0.00 
0,409 0.00 0.00 
0.344 0.00 0.00 
0.289 0.00 0.00 
0.243 0.00 0.00 
D.204 0.00 0.00 
0.112 0.00 0.00 
D.146 0.00 0.00 

!?g mYC" 
D4.0 100.00 0.00 
32.0 100.00 0.00 
37.8 100.00 0.00 

a %PASS %CHAN 

. . ~ ~  
18.6 4w.w 0.84 .. 
52.0 99.19 2.46 
16.0 98.74 6.98 
B.9 90.76 10.93 
19.3 79.83 16.14 . .. . . 
16.0 64.69 15.83 
B.0 48.86 12.92 
!4.6 36.94 9.10 
M.7 26.84 6.66 ~.~~ 
1.00 20.18 6.63 
1.00 14.66 6.22 
!.23 9.33 4.40 
L33 4.93 2.94 ~ 

1.00 2.02 4.44 
'.00 0.68 0.68 
1.11 0.00 0.00 
1.16 0.00 0.00 
!.00 0.00 0.00 
1.60 0.00 0.00 
i.66 0.00 0.00 
1.08 0.00 0.00 
.oo 0.00 0.00 

c-45 
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BCR 130 Sample 
&OWlMNaNOJ 
ow rate = 60 m l h r s  
Ihrctlve index of the mndlwn = 1.33 and the partlcle = 1.64 
mICD1.2 mln. 
le: BRlM13 

BCRISO, rVfleU D W  07125191 MensX: oow! 
7-2341 limo: 06:38 Pmx: 01 
&!!mm P.maGI.s pia Volw Wtt 
mv 161.0 10%=64.74 60%. 171.6 164.0 100% 146.1 
mn = 88.48 2 ~ m 8 8 . 8 6  70%= 190.6 

a = 0.049 4W(% 138.0 WAS 249.0 
sd = 73.28 Box = 1 ~ 4 . 0  9% = 281.4 

M 8 122.0 J04Ct116.4 8Wr213.9 

%PASS %CHAM 
14.0 100.00 0.00 
12.0 f00.00 0.00 

- Ske 
SlZE 9 L e B s s w i A t i 9 p E  
9.260 0.00 0.00 
7.778 0.00 0.00 
6.641 0.00 0.00 
5.m 0.00 0.00 
4.626 0.00 0.00 
3.889 0.00 0.00 
3.270 0.00 0.00 
2.760 0.00 0.00 
2.312 0.00 0.00 
1.946 0.00 0.00 
1.636 0.00 0.00 
1.376 0.00 0.00 
1.16@ 0.00 0.00 
0.972 0.00 0.00 
0.818 0.00 0.00 
0.608 0.00 0.00 
0.678 0.00 0.00 
0.486 0.00 0.00 
0.409 0.00 0.00 
0.344 0.00 0.00 
0.209 0.00 0.00 
0.243 0.00 0.00 
0.204 0.00 0.00 
0.172 0.00 0.00 
0.146 0.00 0.00 

17.8 
18.8 
62.0 
96.0 
48.9 
09.3 

(mlcmns) - 
s t P A s s % G W I Q f l E  %E&SstcnAN 

1.00 

1.11 
i.16 
!.00 
1.60 

1.08 
1.00 

r.00 

i.w 

1.88 
0.63 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.90 
2.67 
6.44 
11.67 
16.82 
16.93 
12.46 
0.64 
626 
6.37 
6.06 
426 
276 
1.36 
0.63 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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BCR 130 Sample 
rNaOWlMHDNo3 
ow rate = 60 mllroe 
lfmtive lndox of the medium = 1.33 and lha particlo = 2.0 
inlab 2 min. 
I.: ER13013 

BCR130, riffled Daw 07/26/91 Mas#: OOOOB 
7.2341 Timu: W.38 P m s ~  01 
SummaFy pmrcmntlk Dla Volfb WdQ 
mv 166.7 10%=64.19 60%. 170.0 162.1 100% 146.2 
mn = 67.97 2on = 89.08 70% = 188.9 
nu = 121.0 3On = 114.4 80% 212.0 
01 = o.om 4 0 ~  134.9 m = 248.9 
ad = 72.62 64% e 1621 96% = 279.0 

- 
!zE 
04.0 
92.0 
97.8 
18.6 
b2.0 
96.0 
48.9 
19.3 
16.0 
48.0 
24.6 
14.7 
1.00 
8.00 
2.23 

1.00 
r.00 
1.11 
1.16 
1.00 
1.60 
i.66 

1-33 

u g g g  

0.00 
0.00 

0.00 
0.84 
262 
6.19 
11.40 

16.06 
12.67 
8.69 
6.32 
6.39 
6.08 
4.32 
2.04 
1.40 
0.67 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

16.71 

%PASS 
100.00 
100.00 
100.00 
100.00 
99.16 
96.64 
90.46 
79.06 
63.34 
47.28 
34.61 
26.92 
19.60 
14.21 
9.13 
4.81 
1.97 
0.67 
0.00 
0.00 
0.00 
0.00 
0.00 

9.260 

6 . W  
6.600 
4.626 
3.889 
3.270 

2312 
1.946 
1.636 
1.376 
1.168 
0.972 
0.818 
0.688 
0.678 
0.486 
0.409 
0.344 
0.289 
0.243 
0.204 
0.172 
0.146 

7.778 

2 7 m  

0.00 
0.00 

- 
. W s  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

- Size Q 
mB!! 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

crons) - 
s!a K P A 9 5 w  

e-47 



BCR 130 Duplicate 
1M NnOWlMt&aN03 

.(r~ivrindexof~emedium=1.3JandUI.particle~l.&( 

File: BR13014 

100.0 

90.0 

80.0 

70.0 

60.0 

50.0 

40.0 

30.0 

20.0 

10.0 

0.0 
0 

BCRl30, rimsd Dat.: 07/28/91 MOMS# 00014 
7-26-01 lime: OR06 Pres& 01 

mv = 114.8 IO%a88.21 8Qnn 118.8 113.7 IC% 43.30 
mn = 96.61 20% = S.82 70% = 124.2 
ma = 109.4 30%. 103.8 SO%= 132.4 
CIL = 0.066 40%:: 109.0 90%:: 146.3 
8d m 21.66 8 0 % ~  113.7 96?4 = 161.2 

Summary P.rerntilrrr Plp VQwu width 

I 

K 
. . . .  

.io0 1 .ooo 

497.8 
418.6 
362.0 
298.0 
248.9 
209.3 
176.0 
148.0 
124.6 
104.7 
88.00 
74.00 
62.23 
62.33 
44.00 
37.00 
31.11 
28.16 
22.00 
18.60 
16.68 
13.08 
11.00 

%e&!s%sIw 
100.00 0.00 
100.00 0.w 
100.00 0.00 
100.00 0.00 
100.00 0.00 .... 
100.00 0.00 
100.00 0.00 
100.00 1.48 
98.64 6.96 .... . .... 
91.68 21.14 
70.44 39.12 
31.32 20.13 
14.19 6.60 . .. ._ 
4.69 2.83 
1.78 1.23 
0.63 0.63 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 ~~~ ~ .... 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

- Slze (r 
!!E 9 L e B B s % ! a u  
l.2W 0.00 0.00 '.ns 0.00 0.00 
i.641 0.00 0.00 
i600 0.00 0.00 
1.826 0.00 0.00 
1.889 0.00 0.00 .___ .. 
1270 0.00 0.00 
!.7W 0.00 0.00 
?512 0.00 0.00 
1.946 0.00 0.w .. ._ 
1.836 0.00 0.00 
1.376 0.00 0.00 
1.156 0.00 0.00 
1.972 0.00 0.00 
1.818 0.00 0.00 
Le88 0.00 0.00 
1.618 0.00 0.00 
LA88 0.00 0.00 .~~~ . .__ 
1.409 ' 0.00 0.00 
1.344 0.00 0.00 
1.289 0.00 0.00 
1.243 0.00 0.00 
1.204 0.00 0.00 
1.172 0.00 0.00 
1.146 0.00 0.00 

G-48 
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S c p A S a ~ s g E  
9.260 0.00 0.00 
7.7n 0.00 0.00 
6.641 0.00 0.00 

I 0*10° 
% ! B E i % ! a A l  m w  

704.0 100.00 0.00 
692.0 100.00 0.00 
497.8 100.00 0.00 
418.6 100.00 0.00 
362.0 100.00 0.00 

1296.0 100.00 0.00 

74.00 
62.23 
62-33 
44.00 
37.00 
31.11 
26.16 
22.00 
18.60 
16.66 
13.08 
11.00 

4.79 
1.86 
0.67 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

.... 
0.00 
I .M 
6.46 
19.91 
39.64 
21.07 
6.94 
2.94 
1.28 
0.51 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

OW 10.00 10.0 

6.600 0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

60.0 

46.0 

40.0 

36.0 

30.0 

26.0 

20.0 

16.0 

10.0 

6.0 

0.0 
ioo 
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820 
B7.6 
18.6 
620 
BQ.0 
18.9 
Dg.3 
r6.0 
18.0 
Z4.6 
D4.7 
1.00 
l.00 
L a  
Ls5 
l.00 

1.11 
1.16 
1.00 
1.60 
L66 
1.08 
1.00 

r.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

!zE =%&!AN 
M.0 100.00 100.00 

0.00 _.__ 
0.00 
0.00 
0.00 
0.00 ~~~~ 

0.00 
0.00 
0.00 
0.W 
0.00 .._. 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
~... 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.400 

.... 
7.770 0.00 0.00 
8.641 0.00 0.00 
6.600 0.00 0.00 
4.626 0.00 0.00 
&Me 0.00 0.00 ..... .... _.__ 
3.270 0.00 0.00 
2'160 0.00 0.00 
2312 0.00 0.00 
1.846 0.00 0.00 
I.&% 0.M 0.00 ..___ _._. _.__ 
1.376 0.00 0.00 
1.166 0.00 0.00 
0.w2 0.00 0.w 
0.818 0.00 0.00 
0.608 0.00 0.00 

0 . U  0.00 0.00 
0,678 0.00 0.00 
..... .... ._.. 
0.409 0.00 0.00 
0.344 0.00 0.00 
0.280 0.00 0.00 

0.00 
0.00 
0.00 
0.00 
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a 
704.0 
6920 
487.0 
448.8 
362.0 
296.0 
248.9 
209.3 
176.0 
148.0 
124.6 
104.7 
88.00 
74.00 
62.23 
62.33 
44.00 
37.00 
31.11 
24.16 
22.00 
18.60 
16.68 
f5.06 
11.00 

0.00 0.00 
0.00 a m  _.._ 
0.aO 0.00 
0.00 6.00 
0.00 0.00 
0.00 0.M ...- 
0.00 0.00 
0.00 0.00 
0.00 0.00 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 om 
0.00 0.00 
0.w 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
Roo 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 ~~ 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 om 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

G.5 1 
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PE &e€?s%!Wd 
04.0 100.00 0.00 
B20 100.00 0.00 
B7.6 100.00 0.00 
18.6 100.00 0.00 
62.0 100.00 0.00 ...... 
D8.0 100.00 0.00 
46.9 100.00 0.00 
D9.3 100.00 1.37 

I.00 

0.84 
0.94 
0.84 
0.94 
0.94 

6.42 

2264 
24.92 
16.81 
8.18 
3-84 
1.73 
0.88 
0.41 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

I 3.1 a 

- Size Q 
spli ILe&88%GMM 
9.260 084 0.00 
7 . m  0.84 0.00 
6.641 0.94 0.32 
6.600 0.62 0.32 
4.626 0.30 0.30 
am aw 0.00 
3.270 0.00 0.00 
2760 0.00 0.00 
2312 0.00 040 
1.946 0.00 0.00 
1.836 0.00 0.00 
1.376 0.00 0.00 
1.188 0.00 0.00 
0.972 0.00 0.00 
0.818 0.00 0.00 
0.688 0.00 0.00 
0.678 0.00 0.00 
0.466 0.00 0.00 
0 . M  0.00 0.00 
0.344 0.00 0.00 ~~~ ~ 

0.00 
0.00 
0.00 
0.00 
0.00 

~... 
0.00 
0.00 
0.00 
0.00 
0.00 

100.0 1000 
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BCR ?30 Duplicate 

kwntr- 17 mUwc 
rlnotlvr index of the mdlvm = 1.33 and the par(icie = 200 
Ik: BR13016 
mlot(r2miaahucondpus 

ECMSO , rldllrd D W  07128151 Moas#: OQOob 
7-28.01 TIM: OR41 P M Z :  01 

mv rn 100.6 lW=66.92 60%. 106.6 96.66 100% 64.96 
mn 8 8.220 2W.77.46 70%-113.4 

01 I 0.076 40% 92.20 SO% rn 136.9 
ad .I 27.48 60% 0 S9.66 96%- 1626 

SlOlQw J!wanub - 
IM 8 79.U 30% * 66.39 80% E 123.4 

1 1 1 

%PASS %CHAN 

- Size (microns) - 
U E  IbeM19WiaIBlze  ~ W l N i S z E  
9.260 0.96 0.00 
7.77s 0.96 0.00 
6.641 0.96 031 
8.m 0.64 0.32 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

0.00 0.00 om 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

4.626 0.32 0.32 

0.00 0.00 

w % e € l B % G w i  oco 100.00 0.00 
a20 100.00 0.00 
97.8 100.00 0.00 
46.6 100.00 0.00 
620 100.00 0.00 
96.0 100.00 0.00 
48.9 100.00 0.00 
09.3 100.00 1.23 
76.0 96.77 8.10 
48.0 93.67 1268 
24.6 60.99 22.19 
U.7 66.60 26.16 
0.00 33.64 i7.30 
4.00 l a  8.47 
225 7.67 3.76 
233 4.08 1.79 
100 230 0.94 
7.00 
1.11 
1.16 
200 
B.m 
6.W 
3.08 
1 .00 

lhEb892WiAM 

4 3s 0.11 .. . . 
0.96 0.00 
0.08 0.00 
0.96 0.00 
0.96 0.00 
0.96 0.00 
0.96 0.00 
0.9s 0.00 
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BEE xe4Bnw4KI#lzc %t!4?&%G!!AN4!zE s.zw 10.~0 I.@ 
7.776 19.71 1.74 
6.541 16.97 1.82 
8.m 16.16 1.83 
4.626 13.32 1-77 
3.669 11.66 1.66 
3.270 8.68 1.63 
2.7~ as  1.40 
2.312 6.86 1.26 
1346 (1.70 1.13 
1.636 4.67 4.01 
1.376 3.m 0.81 
i.im 2.66 0.n 
Q.872 1.86 0.67 
Q.818 1.18 0.48 
Q.680 0.71 0.40 
Q.678 0.31 0.31 
0.466 0.00 0.00 
0.409 o m  0.00 
Q.344 0.00 0.00 
Q.281) 0.00 0.00 
Q.243 0.00 0.00 
1204 0.00 0.00 
1.172 0.00 0.00 
J.146 0.00 0.00 

SlLE xe4B%.GWi 
7040 100.00 0.00 
m . 0  100.00 0.00 
467.6 100.00 0.00 
410.8 100.w 0.00 aszo 1w.m o m  

nw4%cHelM 

~ .._.__ _.__ 
289.0 lW.00 0.00 
248.9 100.00 0.00 
208.3 100.00 1.24 
176.0 88.76 4.46 
146.0 84.28 9.78 
124.6 84.48 16.34 
lM7 68.1s 16.80 
68.00 623s 1229 
74.00 40.08 6.64 
6223 3322 3.46 
6233 29.77 1.76 
u.w 20.02 o.eS 
37.00 27.00 0.67 
31.11 26.48 0.40 
26.16 26.08 0.43 .. .. 
2200 2s.66 0.64 1o.w 2s.02 0.88 1s.m 24.13 1.11 
13.06 23.02 1.28 
11.00 21.74 1.44 
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ILE %eA4B%Gtw 

1a8 iw.00 0.00 

YO 100.00 0.00 no 100.00 0.00 
b7.8 100.00 0.00 

E O  100.00 0.00 
K O  100.00 0.00 
10.9 100.00 0.00 
Ia.3 100.00 1.12 
'6.0 98.80 4.24 
B.0 94.81 8.47 
!4.6 86.17 la44 

= %e&Qxw.Mlaps, lcedaanGMMHpE 
7.m 18.82 1.73 

4.626 18.44 1.77 

9.!260 20.40 1.111) 

6.841 17.08 1.82 
6.800 Ian 1.88 

3.809 11.67 1.W 
3.270 10.00 1.U 
2.760 8 . 4  1.41 
2312 7.06 1.27 
1.948 8.78 1.14 

i.02 
0.92 
0.80 
0.w 
0.48 

0.33 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

a4o 

u.7 
1.00 
,.00 :.a 
'.33 
40 
.OO 
.I1 
.I6 
.00 
.w 
.68 
-08 
-00 

~~ 

70.03 
83.11 
40.83 
33.47 
29.90 
28.10 
27.lf 
26.83 
26.13 
26.71 
26.a 
24.20 
23.10 
21.88 

.~.. . 
16.92 
12.88 
7.06 
3.67 
I .M 
O M  
0.111) 
0.40 -. .- 
0.42 
0.83 
0.88 
1.10 
1.27 
1.43 

4.84 
3.92 
270 
1.90 
1.22 

0.33 om 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

a7a 
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rmdlum = 1.33 and th. prMel~ rn 1.64 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.36 
i.87 
4.63 

100.0 

90.0 

80.0 

70.0 

60.0 

60.0 

40.0 

30.0 

20.0 

10.0 

0.0 
0. 

Oh78 
om 
0 . ~  
0.344 
0.288 
0345 
0.204 
0.172 
0.146 

1.00 
?23 
!33 
1.00 
'.00 
.I1 
:.IS 
'00 
.60 
k 6 6  

.08 

.w 

lW.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
88.66 
87.78 

3.56 
1.84 
0 . 0  

0.00 
0.00 
0.00 
0.00 
0.00 

0.5s 

1A) 
0.91 
0.68 
O S  
0.00 
0.00 
0.00 
0.00 
0.00 

- 10.0 

9.0 

8.0 

-- 7.0 

-- 6.0 

6.0 

-- 4.0 

- -  3.0 

2.0 

1.0 

r -  0.0 
mo 

-- 
-- 

--  

- -  
-- 
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-Ww!l91Lf 
83.47 1.12 
86.56 830 
78.06 8-16 
0S.W 7.44 

66.w 8.91 
49.06 8.66 
4241 @.I9 
38.31 634 
3o.w 4.n 
22.11 4.m 
11.12 4.4 
13.28 4.41 
8.16 3.33 
6.82 2.m 
3.43 1.63 
1.00 O N  
0.11 0.68 
0.U 0.88 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 om 0.00 

924s a82 

m.4o us 

0.100 1 .do0 10.00 

%J3laxth?hM !a ~ ? i Q t u N  
M.0 100.00 0.00 
820 100.00 

100 
LOO 
?23 
!.f 
100 
'.W 
.I1 
.I9 
.00 
,110 .e 
,011 
.00 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
83.70 
97.86 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.36 
1.76 
4.48 

. - - I  

100.0 

BEE 
8.260 
7 . m  
6.641 
6.W 
4.926 
3.888 
3.270 
2760 
2.312 
1346 
4436 
1.376 
1.lM 
0.812 
0.M8 
0.688 
0.678 
0.W 
0.408 
0.W 
0.288 

D.204 
3.172 
).I46 

mm 

I 
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BCR 130 Duplicate 
3 

low r a w  10 musac 
c h r ~ ~ v r l n d o x o ~ t h r ~ l u m = l . X l m d t h . p . r N c l o =  1.54 
o&& 2 mln. 
Its BRlBD18 

i 
BCRlSo, r M  ~lt.. ornmi my: o~ooe 
7-260r nmr: m 1 7  Pros# 01 
l!!lmmm pHwl[lrr R h l u L w m  mv m 14g.6 IW167.68 6 0 % ~  161.2 147.0 100% 121.2 
mn 8 7217 20%’ 81.88 70% 176.4 
IM I 1lS.S 30%- 114.2 80%. 1S4.4 
CS m o.om m e  131.8 w=m.8 
sd I (0.62 80%-147.0 86%=2U.S 

7 20.0 

-- 18.0 

- -  16.0 

- -  14.0 

-- 12.0 

- -  10.0 

- -  8.0 

- -  6.0 

- -  4.0 

-- 2.0 

r -  0.0 
100 

04.0 io0.00 0.00 

S7.8 100.00 0.00 
18.6 100.00 0.00 
62.0 100.00 0.84 
B6.0 gs.16 337 
48.9 96.m 8.34 
09.3 89.46 16.M 
76.0 a 7 8  18.00 
48.0 60.71 W.20 
24.6 36.61 10.06 
04.7 26.44 7.02 

4.00 1273 6.01 
223 7.n 3.88 
233 3.84 232 

.LOO 1-62 1.06 
mo 0.43 0.4 
11.11 0.00 0.00 
L6.16 0.00 0.00 
L200 0.00 0.00 
18.60 0.00 0.00 
16.M 0.00 0.00 
13.00 0.00 0.00 
11.00 0.00 0.00 

azo 100.w 0.00 

8.00 18.4 6.70 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.m 

0.00 

s.zm 0.00 0.00 

6.641 
6.600 
4.626 
3.689 
3.270 
2760 
2312 
l M 6  
1.638 
1.376 

OM2 
0.818 
0.680 
0.678 
0.460 
0.40s 
0.344 
0.288 
0.243 
0.204 
0.172 
0.146 

7 . m  

1 . m  

I 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 



gc !.i&&w= 
w.0 100,00 0.00 
RO io0.00 0.00 
D7.8 100.00 0.00 
184 100.0D 0.00 
i2.0 100.00 0.7s 
M.0 .- - 88.24 -- 3.13 

%EME%wnlppe %i?M4nGtltM= 
8.260 0.00 0.00 
7.778 0.00 0.00 
s.641 0.00 0.00 
6.m 0.00 0.00 

0.00 4.826 
3.868 0.00 OA0 0.00 

111.8 86.11 8.84 
W.3 87.17 1S.M 
10.0 70.78 19.18 
LAO 61.60 16.47 
14.6 36.13 I O 2 7  
I47 2588 7.i2 

L00 13.00 6.06 
23 7.96 3.80 
:33 3.88 240 
1.00 1.69 1.13 
:00 0.48 0.48 
.I 1 0.00 0.00 
.IS 0.00 0.00 
.00 0.00 0.00 
.60 0.00 0.00 .ss 0.00 0.00 
.01) 0.00 0.00 
.00 0.00 0.00 

1.00 la74 a74 

3.270 0.00 0.00 
2.760 0.00 0.00 
2312 0.00 0.00 
1.846 0.00 0.00 
1.U6 0.00 0.00 

0.00 1.m 

0372 0.00 
0.818 0.00 0.00 
0.w 0.00 0.00 
0.678 0.00 
0.m 0.00 om o m  
0.344 0,00 
0.288 0.00 
0.243 0.00 
0.204 0.00 
0.172 0,00 
0.146 0.00 

Om 
0.00 O n 0  
0.00 

i.ise 

I 
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3 

Imnnb=(l0nllue 

Ik BRlW20 
r(nctlvr I n d U O f  thr Indium. 1.33 and ~ ~ ~ b = l * M  

KE %EA4a%Gtu 
04.0 100.00 0.00 
820 100.00 0.00 

BCRI rynrd Daw 07/28/Sl wst: woo 
7-2Wa Tbn.:W28 Pnot: 01 
pummuu: P.w!mub pk vom wld(l 
mv = 147.0 10%=@7.74 60%. 161.6 147.6 100% 121. 
mn = 72.30 20%=32.44 70%=17&9 
n u =  120.4 30%=114.3 60%=184.6 
08 = 0.060 40%=132K 80%=220.3 
sd W.61 rn.147.6 BK%=24C2 

W.6 100.00 0.00 
16.8 100.00 0.00 
62.0 100.00 0.84 
B.0 BB.16 3.41 
18.9 Bh7K S.43 .. .. 
m.3 66.32 16.83 
r6.0 W.48 19.21 
W.0 W.28 16,lB 
Z4.K 3hOB B.90 
u.7 2kia 6.k _.__ riib 18.23 K.61 
1.00 1262 4.84 
1.23 7.66 3.66 
1.33 3.82 232 
LOO 1.m 1.08 
f.00 0.42 0.42 
1.11 0.00 0.00 
116 0.00 0.m . . ~  ~~~~ ._.. 
LOO 0.00 0.00 
1.60 0.00 0.00 
LM 0.00 0.00 .. .... _.__ 
1.08 0.00 0.00 
.OO 0.00 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

aw 
0.00 

- She Imkrons) - 
9.2m 0.00 0.00 
7.778 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

0.00 
0.00 
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BCR 130 Duplicate 
3 

Flow ntr 80 mUsec 
R*mtlw lndrx of Ww mrdlum = 1.33 and th. paftlcle =ZOO 
wr: BR1m 

BCRISO, rynwl Dam 07rWBl hl: OOaoS 
7-2w Time: 09:28 PmX:  M 

mn s 71.78 = 91.66 70% = 176.3 
ma = 118.4 SOK= 114.0 80%. 193.0 
08 = 0.010 40% = 131.4 90% = 216.8 
sd s Bb.W 609brl46.3 96%=241.6 

SMUDm &!s!!!w P* vom wblgl 
mY = 146.7 10%067.20 160.4 146.3 100% 119.9 

497.8 

BYE n e 4 @ ! W A N p P g  
9.260 0.00 0.00 
1.778 0.00 0.00 

..... 
41a6 
3620 
2W.O 
246.9 
2091 
176.0 
W.0 
124.6 
104.7 

~ % G n A M 1 8 y E  n&wi%Gtw 

.. ... 
88.00 
74.00 
82.23 
6233 
44.00 
37.00 
31.11 
28.16 
22.00 
18M 

13.00 
11.00 

16.m 

m 
100.00 
100.00 
100.00 
100.00 
100.00 
8b.24 
88.07 
67.04 
70.46 
61.16 
36.68 
26.62 
18.62 
1287 
7.86 
3.60 
1.67 
0.48 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

- 
!WAN 
0.00 
0.00 
0.00 
0.00 
0.76 
3.17 
9.05 

19.32 
16.47 
10.i7 
7.00 
6.M 
4.90 
3.83 
23) 
1.12 
0.48 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

i6.m 

- 20.0 

- 18.0 

- 16.0 

- 14.0 

- 12.0 

- 10.0 

- 8.0 

- 6.0 

- 4.0 

* 2.0 

- 0.0 
IO 

6.541 0.00 0.00 
6.W 0.00 0.00 
4.626 0.00 0.00 
3.m 0.00 0.00 
3310 0.00 0.00 
27€4 0.00 0.00 
2312 0.00 0.00 
I .w 0.00 0.00 
1.636 0.00 0.00 
1.376 0.00 0.00 
i.im 0.00 om 
0.972 0.00 0.00 
0.818 0.00 0.00 
0.W 0.00 0.00 .... 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.204 0.00 0.00 I . ._.. 
0.172 0.00 
0.145 0.00 0.00 

0-61 
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W R I W  D 8 k  07f2MI MruX: oQoo( 

wmlan60 m V m  mv 8 148.2 10% 8 88.08 80%. 182.8 148.7 100% 121.8 
llnctlw hdex Of thr llMdlLDn = 1.33 and thr pPr(iCl@ 8 1.64 mn 8 7240 20%. 83.32 70%. 178.1 
inkah 2 min nu 1213 so%= 118.0 Mm. lM.1 
Ir: B R l W l  OI 0 . 0 ~  40% i33.8 so%= 222.7 

sd 8 Q0.W 60% 8 148.7 86% = 21.4 
%PASS %CMl 

BCR 130 Duplicate 7-2M mr: m37 Prnl:  01 
NONO3 s.!lmm plmmtli# - 

!a %e€s!%ww 
04.0 100.00 0.00 
82.0 100.00 0.00 
m7.8 100.00 0.00 
18.8 100.00 0.00 

1.00 
LOO 
L23 
L33 
1.00 
r.00 
1.11 
1.18 
LOO 
1.M 
Ls6 
1.01) 
1.00 

17.92 
12.43 
7-66 
3.76 
1.49 
0.42 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.88 
s.60 
8.64 
17.03 
18.23 
16.08 
9.78 
6.78 
6.49 
4.86 
3.80 
2.28 
1.07 
0.42 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

9EE 
8.260 
7.778 
8.641 
6.600 
4.626 
3.688 
3.270 
2780 
2.312 
1.946 
1.636 
1.376 

%l?AB 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
o m  0.00 
0.00 0.00 
0.00 0.00 

I 

0-62 

- 20.0 

- 18.0 

- 16.0 

- 14.0 

- 120 

- 10.0 

- 8.0 

- 6.0 

- 4.0 

- 2.0 

- 0.0 
IO 

w % l ? A B X w  



BCR 130 Duplicate 
3 

low nb = 80 mUuc 
Uraalb lndu of tho modlum 1.53 md thr pattiel* = 2.00 
pnlCltr2 min. . 
I*: ~ ~ 1 3 0 2 1  

o.ioo 

B C R m  rM*d 07128191 M u r X :  ooaO6 
7-26-01 TIrm:09:37 P m I '  0 

mv = 148.S 10%=87.62 80%. 181.6 147.4 100% 120.11 
mn = 71.80 2096 = 9264 70% = 178.6 
m a  110.2 son=l16.1 8on.194.3 
os = a060 4O%=132.6 80%=220.6 
sd = 80.38 80%. 141.4 9 6 % ~  244.2 

summuu Ps!mlub d 

LzE 
D4.0 100.00 0.00 
D20 100.00 0.00 
87.8 100.00 0.00 
1a6 io0.00 0.00 
E20 100.00 0.m ...... .... ~~~~ 

H.0 99.10 3.36 
ul.9 96.74 9.24 

r6.0 6S.73 1934 
x).3 1u.110 Ian 
uI.0 m.39 1ti.a~ ..... ..._. ~~.~ 
t4.6 36.06 9.99 
M.7 26.06 8.86 
1.00 18.21 6.63 
1.00 12.u 4.89 
L23 1.n 3.81 
La3 332 236 
1.00 1 .e 1.11 
'.a0 0.46 0.46 
1.11 0.00 0.00 
id8 0.00 0.00 
NO 0.00 0.00 
1.60 0.00 
Le 0.00 
1.08 0.00 
.00 0.00 

u€ 
9.260 
7.778 
8.01 
0.m 
4.826 

2.760 
2312 
1.948 
1.836 
1.316 

a m 9  $.no 

%el% 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
aw 

- sire p 
nwa 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

20.0 

18.0 

16.0 

14.0 

12.0 

10.0 

8.0 

6.0 

4.0 

2.0 

0.0 
10.0 100 

0-63 



s3llulw 
mv = f0.O.b 
mn 8 0.661 
mr 211) 

ad 6.372 

1 Y"nd 1 M " 0 3  
:IOW tbm tr m u u c  
Mrachb!du=l.L3PattWPndl133Wdlum 
'lk WPIAwl 

w = 2n2 

PHBJlm - 
~O%=o.glls SOK=~.SU~ 6.890 ern 18.6~  
20%. 1.322 70?4=7.146 1.288 W 1.061 
80%. 1.7M acm= 11.07 

scm=s.474 SS%=3kJO 
m . 2 . 4 3 1  son~2i.ai  

NZE = % G t l M  
ro4.o 1w.w 0.00 
#no 100.00 0.00 
m7.a 100.00 0.00 
118.0 100.00 0.00 
182.0 100.00 0.00 
w.0 100.00 0.41 

99.m 0.22 
!os3 99.37 0.00 
I7U.O 99.37 0.00 
140.0 99.37 0.22 
124.6 99.18 0.36 
04.7 98.80 0.41 
8.00 98.39 0.40 
v.00 97.91 0.67 
223 n.34 O R 0  
8.33 SU.66 0.84 
4.00 96.81 1.03 
7.00 w.76 la 
1.11 93.62 1.61 
8.16 92.01 1.110 
200 90.21 210 
6.60 

s3llulw 
mv = f0.O.b 
mn 8 0.661 
mr 211) 

ad 6.372 

1 Y"nd 1 M " 0 3  
:IOW tbm tr m u u c  
Mrachb!du=l.L3PattWPndl133Wdlum 
'lk WPIAwl 

w = 2n2 

U7.a 4.70 I 

PHBJlm - 
~O%=o.glls SOK=~.SU~ 6.890 ern 18.6~  
20%. 1.322 70?4=7.146 1.288 W 1.061 
80%. 1.7M acm= 11.07 

scm=s.474 SS%=3kJO 
m . 2 . 4 3 1  son~2i.ai  

$224 4.83 
a03 4.88 
63.18 4.67 

43.46 4.86 
30.90 6.06 
33.66 6.62 
27.M 6.W 
21.64 0.64 
16.00 6.31 
Bas 3.44 
$26 200 
4.26 1-22 
a.w 0.84 
219 0.00 

0.W 0.62 
0.46 0.46 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.w 0.00 

&.ai 4.89 

1.63 0.m 

BZE 2Lebpp.%GUtd 

7.776 7 2 1 ~  4.w 
9.260 7U.30 4.11 

0.641 
6.600 
4.626 
3.m 
3.270 
2.760 
2312 
1346 
1.836 
1.376 
1.lW 
0.972 
0.818 
0.W 
0.678 
0.488 
0.408 
0.344 

I 

G-64 
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BPE % e m X t w l S p E  %em%wAMHlzE 
a . 2 ~  78.w 4.12 

100.0 

90.0 

80.0 

70.0 

80.0 

M.0 

40.0 

30.0 

20.0 

10.0 

0.0 

9@ABl&HAM 

1 .om 10:00 

HlzE % e m X t w  
704.0 100.00 0.00 
692.0 100.00 0.00 
497.8 100.00 0.00 
41e.e io0.00 0.00 
562.0 100.00 0.00 
286.0 100.00 0.34 
240.8 89.66 0.00 
208.3 88.68 0.00 
176.0 88.88 0.00 
148.0 88.99 0.00 
124.6 89.99 0.20 

88.00 89.11 0.41 
74.00 98-70 0.48 
82.2a 88.21 0.68 
6 2 U  87.02 0.75 
44.00 8o.w 0.90 
37.00 96.89 1.10 

28.16 83.67 1.68 
22.00 9l.w 1.88 

16.88 87.96 261 
15.08 86.44 2.9s 
11.00 82.49 3.60 

104.7 8 9 4  o m  

51.11 W.M 1.52 

iaso 90.12 2.17 

1.22 
0.66 
0.16 
0.00 
0.00 
0.00 
0.00 

10.0 

g.0 

8.0 

7.0 

6.0 

6.0 

4.0 

3.0 

2.0 

1.0 

0.0 
1w.0 lobo 

G-65 



A W-103 
~ n d I M " 0 3  
kwRIII=ITmUue 
smotlw w a x  = 2.00 Plfnola and 1.33 Mdlm 
I*: W P W  

0.0 4--u& 

IWAW Dam Ow2m1 M.uc:Owa4 
sun* Tim.: 1262 Pros& 01 
svmmuv pmmslrr QhAmJwl 
mv 6.029 lM(=O.878 E0%=4.313 E.188 68% 14.17 
mn = 0.W 20%. 1.269 70% = 6.088 1.308 41% 1.034 
nu = 2.062 30%=1.646 W%=6.684 
cs 2882 46Wa2.217 80%=lW 
d = IMS w=3.099 m = a . m  

0.100 

!E m?&mw4I!l 
04.0 100.00 0.00 
i8ZO 100.00 0.00 
87.8 100.00 0.00 
,16.6 100.00 0.00 
s2.0 100.00 0.00 
86.0 100.00 0.38 
46.9 98.92 o m  .... _.__ 
09.3 89.62 0.00 
7E.O W.E2 0.00 
a0 n.02 0.00 
24-6 88.62 0.00 
Dl7 89.E2 0.38 
A00 8829 0.38 
4.00 88.81 0.44 
215 MA7 a.63 _-. _.__ 
2.33 e7.W O M  
4.00 87.28 0.60 
?.00 ' 88.48 0.88 
1.11 9LM 4.47 .. . . __.__ .... 
R l E  84.33 1.8) 
2.00 82.84 1.a 

91.16 1.84 

1.00 64.27 3.40 

I .ciao 1o:w - She ( 
#JaE n E ? a u "  
8.280 60.87 4.07 
7.778 76.80 4.M 
E M 1  72.17 4.87 
6.600 W.20 8.11 
4.E2S 9208 8.16 
-9 ui.91 L22 ..... .... . 
3,270 (1.0 8.21 
2.760 46.48 620 
2.312 41.26 8.42 

1.836 29.7s 7.02 
1.37s 22.73 7-16 
1 .W 18.M 660 
b.872 8.78 3.a 

1.w a8.w ail 

... . 
E.10 
4.00 
27s 
1.89 
1.22 
0.66 
0.16 
0.00 
0.00 
ROO 
0.00 

_.__ 
2.10 
1.2s 

0.S7 
aw 
.... 
0.n 
0.80 
0.16 
0.00 
0.00 
0.00 
0.00 

H 100.0 

10.0 

9.0 

8.0 

7.0 

6.0 

b.0 

4.0 

3.0 

2.0 

1 .o 

0.0 
lo00 
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M m d I M -  
A W-IO3 

bwr* t r=8mUno 
lmctlvr M X . 2 0 0  PU(l0knd 1.SJMdim 
I*: WPAPnM 

1oww Daw 08I22ml Mur*00004 
oh Tknw 13SS Pmax: M 

9.Wlnw J!Kwluh QkAauwl 
mv 8.W 1w.0.887 60%=5.882 6.824 67% 11.73 
mn = 0.m 20%=1.284 W = K W  1.308 43% 1.031 
nu = 1.w a%.1.684 m.7.837 
as a002 40%=2104 80%=1a77 
rd = 4.166 60%=2.8W 86%=23.88 

. -. . .- - 
100.0 

90.0 

80.0 

70.0 

60.0 

60.0 

40.0 

30.0 

20.0 

10.0 

0.0 
0.100 

. - -. ._ I - 10.0 

- s.0 

- 8.0 

- 7.0 

- 8.0 

- 6.0 

- 4.0 

- 3.0 

- 2.0 

- 1.0 

- 0.0 
Do 1 .do0 10:00 

100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.5) 
88.96 0.00 

r 
04.0 
820 
B7.6 

62.0 
IQ.0 
48.8 
D8.3 
?LO 
48.0 
24.6 
M.7 
A00 
i.00 
225 
253 
koo 

1.11 
116 
Loo 
1.w 
l.08 
1.00 

iae 

r.oo 

Lrn 

7.i78 
6.141 
6.600 
4.626 
&66b 
5.270 

2LeMuL u M J @ z E  
100.00 0.00 6.260 

.... 
WM 0.00 
WRS 0.00 
88.96 0.00 
88.66 0.00 

0.00 
0.22 
0.37 

. 
2760 
2512 
1.848 
1.W 
1.576 
1.166 
0.872 

88.66 
88.96 
88.44 
88.07 
66aa 
88.03 
87.42 
S.Sl 
86.64 
84.48 
83.03 
61.41 
68.34 
96.7s 

.. . . 
0.64 
0.87 
0.81 
0.87 
1.16 
1.38 
1.66 
207 

..... 
0,888 
0.670 
0.m 
0.408 
0.344 
0.288 
0.243 
0.204 

0.44 IO.616 

268 
3.26 

nem as.w 
78.M 
74.87 
W.61 
84.66 
6S.18 
6a.n 
48.30 
43.01 
37.40 
81.06 2a.n 
IWI 
10.16 

4.20 
283 
2w 
1.38 
0.82 
0.31 o m  
0.00 
0.00 
0.00 

8.5) 

- size 4 
n!aW 
3.88 
4.u 
6.06 
K2a 

SA2 
6.38 
A37 
K81 
8.56 
7.55 
7.61 
8.W 
3.81 
214 
1.27 
0.87 
0.87 
0.67 
0.61 
0.51 
0.00 
0.00 
0.00 
0.00 

m 00.0 
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A W-103 
K"mdrmN8No3 
ow Me. 40 m U m  
mo(lvr hdu = 1.60 Paltldr md 1.33 W i u m  
ID: wPAAw( 

30.0 

80.0 

70.0 

60.0 

60.0 

40.0 

30.0 

20.0 

10.0 

0.0 

103AW Daw 09J22nl M.ufiOOOO1 
SIinDh Timr: 1392 Pmsfi 01 
pvmmaor !wallUh RkAwJwb 
mv = 6.086 10%. 0.969 cOnx3.769 A637 68% 9.071 
inn x 0.699 2 0 % ~  1.247 70%. AI63 1.309 44% 1.026 
ma 1.848 30% = 1.666 80% = 7.247 
01 3,081 40% x 2.022 90% = 11.87 
sd x 3.W SO% = 2763 96%= 18.84 

0.100 1 .do0 10ko 

KE l L e b a a U "  
04.0 400.00 0.00 - .._ _.__ 
B20 100.00 0.00 
07.8 100.00 0.00 

b2.0 100.00 0.00 
t8.e 100.w 0.00 

97.40 
86.81 
86.68 
94.61 
93.08 
91.a  
ea88 

0.23 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.32 
0.91) 
OAS 
0.68 
0.09 
0.79 
0.96 
1.16 
1.43 
1.82 
230 
3.1 1 

- Size 4 
%E.?ianQw 

9 . 2 ~ 1  Dan aea 
7.778 ~ I . M  4.n 
8.641 77.17 s.16 
6.600 7202 6.40 
4.626 66.82 6.62 
8.839 61.10 6.68 
3.270 SA62 A M  
2760 49.87 6.63 

1.946 M.66 9.119 
2312 4 4 ~  a n  

~~~ .~ ..... ~.~~ 
I.W azio 7.ei 

0.972 10.30 aea 
1.37s 24.48 7-83 
1.1119 18.66 6.20 

0.8.1Il &4a L I B  ..... .... 
0.688 4B 1.28 
0.678 2#? oda 
0.484 2.oa 0.w 
0.409 1.41 0.68 
0.344 Om 0.62 
0.289 0.31 0.31 
0243 0.00 0.00 .... .... 
0.204 0.00 0.00 
0.172 0.00 0.00 
0.146 0.00 0.00 

30.0 

G-68 



100.00 

a.3 w.os 0.00 
6.0 @@.E6 0.00 
8.0 88.66 0.00 
4.6 m.66 0.00 
67 88.66 0.00 .w 88.66 0.00 
00 8s.Y 0.00 
23 88.66 0.21 
33 88.44 0.37 
00 88.07 0.46 
00 w.u au 
I 1  98.08 O M  
19 w.44 0.77 
00 e6.w a84 
60 ss.73 1.20 
66 UP 1.m 

Do 90.77 29s 
D8 B2.84 217 

. 
2700 
2312 
1.846 
1.63s 
1.376 
1.m 
0372 
0.818 
0.W 
0.678 

0.408 
0.344 
0.268 
0.24 
0.204 
0.172 
0.146 

0.w 

- 81u (microns) - 
=tl&lavE %l?&%G" 
3d7 
4.70 
S28 
6.64 

67.04 6.71 
61.B 6.68 
46.84 6.W ... . 

10.42 rkA ... .- .._ . 
6.38 224 
4.14 1.31 
2.w 0.89 ...~ 
1.84 0 .a  
1.26 0.m 
0.M 0.61 
O.+# 0.46 .. . . 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

'3-69 
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BKE %eAMY&liAN 

w.0 100.00 0.00 

1010 100.00 0.00 
6820 100.00 0.W 
197.8 100.00 0.00 

162.0 lW.00 0.00 .._.__ _.__ 
IW.0 100.00 0.16 
ZM.9 99.96 0.00 
Wg.3 99.86 0.00 
170.0 Se.86 0.00 ..... .._. 
148.0 99.86 0.00 
1x6 99.86 0.00 
1M7 99d6 0.00 
l8.m 99.86 0.w 
‘4.00 99.86 0.00 
1225 99.86 0.00 
D.33 99.86 0.00 

99.86 0.11 ..... _. . . 
99.74 ass 
99.19 0.66 98.u OAO 
98.04 0.72 

$6.07 1.81 
w.16 279 

63.14 
47.29 
41.16 
u.16 
26.86 
17.61 

104 
4.M 

218 
1.48 
O M  
0.51 
0.00 
0.00 
0.00 
0.00 

Ian 

3.w 

G-70 



A W-103 
"&H 1 M WNO~ 
0 mUuc 
dmcthw indax * 4.W particle 1.33 lmdlum 
ilr: WpAAooe 

!BE 46eesS%Gtw 
04.0 100.00 0.00 
820 100.00 0.00 
97.8 100.00 0.00 
18.6 100.00 0.00 
620 100.00 0.00 
48.0 100.00 0.00 
48.9 100.00 0.00 
09.3 100.00 0.00 
76.0 100.00 0.00 

I03AW Dpt.: Wl221W M o ~ f i O W 0 1  
&mpb Tim.: l a 3 7  PrraI: 01 

mv 4.001 10%*0.941 60%=3.269 4.910 52% 6.293 
mn = 0.677 20% * 1.209 70% = 4.360 1.312 48% 1.011 
ma x 1.812 30% = 1.474 8W 6.870 

sd = 2790 60%=2,434 96%. 11.68 

s!!m!lm Penentllo vom w ldQ 

OS I 3.311 40% 8 1.846 90% 8 8.488 

.... 
48.0 1w.w 0.00 
24.6 100.00 0.00 
04.7 100.00 0.00 
B.00 100.00 
4.00 100.00 
2.23 100.00 
2.33 100.00 
Loo 

1.11 
5.16 
Loo 
1.60 
1.56 
1.08 
1.00 

r.00 

97.95 
97.17 
96.06 
94.33 

0.00 
0.00 
0.00 
0.00 
0.00 
0.49 
0.47 
0.60 
0.69 
0.78 
1.12 
1.72 
269 

- Slze (r 
ULE rPMIsYMM 
1,260 91.74 3.68 
778  66.06 4.71 
1.641 63.36 A44 
L m o  77.81 6.80 
1626 7211 6.97 
1.689 66.14 8.02 
1.270 60.12 6.96 
~760 64.16 8.91 

2312 
1.946 
1.636 
1.376 
1.156 
D.972 
D.818 
).Bo 
J.678 
J.468 
J.409 
J.344 
1.289 
1.243 
1.204 
1.172 
1.146 

48.26 
42.06 
a4.W 
26.63 
17.64 
10.86 
6.78 
4.63 
3.22 
2.32 
1.62 
1.02 
0.47 
0.00 
0.00 
0.00 
0.00 

... . 
8.10 
7.42 
8.4 
8.69 ~ ~~ 

6.86 
4.17 

1.31 
0.80 
0.70 
0.60 
0.66 
0.47 
0.00 
0.00 
0.00 
0.00 

218 

~ ~ .. .. 
10.0 

9.0 

8.0 

7.0 

6.0 

6.0 

4.0 

3.0 

2.0 

1.0 

0.0 

G-71 



PNPOH 1MNaN03 
1 mllsoc 
dractlvr M a x  = 2.0 prrticlr i.33 mrdlum 
IIC WPAAOIO 

A W-103 

I I I 

%PASS %CHAN 
100.0 10.0 

90.0 9.0 

80.0 8.0 

70.0 7.0 

60.0 6.0 

60.0 6.0 

40.0 4.0 

30.0 3.0 

20.0 2.0 

10.0 1 .o 

0.0 0.0 
0.100 1.OOO 10.00 100.0 1000 

I03AW DP1.: 09/22/81 Mllsl: OOWl 
Samdr Tim,: 13:60 Presl: 01 
aulEoJm m.c#ik# Pia VoK w.im 
mn 8 0.W 2oK81.186 70%=4.069 1.316 60% 1.004 
ma = 1.787 30% 8 1.446 80% 8 6.354 

my I 5,494 lOnX0.837 8oK8 3.070 4.673 60% 6.280 

CS 8 3.396 (OK 8 1.782 90% = 7.45 
MI I 2.43 wn 8 2511 9 m  = 9.631 

izE %f!As%!itw 
04.0 100.00 0.00 . .. 
92.0 100.00 0.00 
97.8 100.00 0.00 
18.6 100.00 0.00 
62.0 100.00 0.00 
96.0 100.00 0.00 
48.9 100.00 0.00 
DS.3 100.00 0.00 
76.0 100.00 0.00 
18.0 100.00 0.00 
24.6 
M.7 
B.00 
LOO 
223 
233 
6.00 
1.00 
1.11 
1.18 
LOO 
).60 
LW 
1.08 
1.00 

100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 ...... .... 
100.00 0.00 
100.00 0.31 
99.8) 0.37 
99.32 
98.80 
97.99 
96.63 

0.62 
0.81 
1.30 
226 

. .... 
SO.92 
66.24 
80.67 
74.86 
68.47 
8228 
68.12 
60.01 
43-58 
J8.18 

18.29 
11.14 

4.65 
5.20 
230 
1.60 
1.00 
0.46 
0.00 
0.00 
0.00 
0.00 

n.a 

e.u 

8.18 
6.21 
8.14 
8.11 

7.42 
u.78 
9.w 
1.16 
4.30 
231 
1.33 
0.90 
0.70 
0.60 
0.114 
0 .4  
0.00 
0.00 
0.00 
0.00 

e.43 

G-72 



"F-8862 Rev. 0 

- 20 parUclo 1.33 modturn 

ioo.0 

90.0 

80.0 

70.0 

60.0 

60.0 

40.0 

30.0 

20.0 

10.0 

0.0 
0 

497.8 

362.0 

176.0 

124.6 
404.7 

62.23 

44.00 
37.00 
31.11 
28.16 

16.66 
13.08 
11.00 

i8.w 

WES 
1M.00 
1ao.m 

- 
%Gt!M 
0.00 
0.00 
0.00 
0.00 
0.00 
1.18 
0.60 
0.66 
0.69 
0.63 
0.94 
0.62 
0.68 
0.62 
0.60 
0.60 
0.60 
0.49 
0.49 
0.61 
0.66 
0.69 
0.91 
1.30 
1.91 

D.0 

10.0 

9.0 

8.0 

7.0 

6.0 

6.0 

4.0 

3.0 

2.0 

1.0 

0.0 
lo00 

0-73 



"F-8862 Rev. 0 
103AW Dab 0 9 ~ 1  MNSX: wool 

~ H n d l H " 0 ~  
A W-103 &mdo nma: 14:io PNSR 01 

SwQwY ILHQ¶om - 
1nio&for2mlnutu e40 W mv = 10.SS 10%-0.773 60Wn 3.110 163.4 4% 166.9 
ewlUb=60 m U H c  mn = 0.S3.l 20%. l.OS2 70%. 4206 4.632 6% 6.719 
lmctlw bdu z 1.60 PaI1IQWl.J) Wlum ma = 1R11 30%=1.313 SO%=S.632 1.100 Sf% 1 .M 
Ir: wPAAo12 

%PASS KCHAN 

os 3.724 40% 8 1.S70 SO% 9.7S4 
rd 8 ZS36 SOns22W 96%-37.62 

100.0 

m.0 

80.0 

70.0 

80.0 

60.0 

40.0 

90.0 

20.0 

10.0 

0.0 
0 

IZE %l?Am%aAM 
04.0 100.00 0.00 
92.0 100.00 0.00 
B7.8 100.00 0.00 
16.6 100.00 0.00 
120 100.00 0.00 
Y.0 100.00 1.04 
l6.s SA% 0.4s 
lb.3 s8.m 0.9) 
16.0 96.1 * 0.m ... . .. . . _.__ 
l6.0 S7.72 0.39 
14.6 97.33 0.39 
M.7 9834 0.37 

. ... . 
s3.s4 
Sa.01 
92.27 
94.14 

0.34 
0.32 
0.31 
0.32 
0.32 
0.32 
0.33 
0.3s 
0.41 
0.63 
0.74 
1.13 
1.77 

m o  1000 

0,289 0.61 
0.243 0.00 
0.204 0.00 
0.172 0.00 
0.146 0.00 

0.81 
0.00 
0.00 
0.00 
0.00 

10.0 

9.0 

8.0 

7.0 

6.0 

6.0 

4.0 

3.0 

2 0  

1 .o 

0.0 

G-74 



W H  1 M W 3  
AW-103 

D nUwc 
m!n sonleation 
.hmttvr tndu 1.70 prUcla 1.33 rmdlum 
lk WpAAo13 

48.0 
24.6 
M.7 
B.OO 
4.00 
2.23 
2.33 
LOO 

1.11 
1.16 
LOO 
3.60 
5.66 
LO8 
1.00 

1.00 

IWAW Dam OSWI m s r :  ow01 
Sampla Time: I 4 1 4  Pres#: 01 
Summary EN!a!lm pia VOlK W& 
mv = 8.448 10%=0.766 EO%= 2896 ~86.1 2% 120.9 
mn = 0.642 20% e 1.034 70% 3.631 4.489 46% 4.816 
ma = 1.662 30%. 1.277 EO%= 6.166 1.189 63% 1.oMI 
os = 3.866 40% = 1.692 gw( 7.628 
ad = 2421 60% = 2.104 96% = 10.92 

w %eAss&GIi4H 
'04.0 100.00 0.00 
a20 100.00 0.00 
97.8 100.00 0.00 
16.6 100.00 0.00 
s2.0 100.00 0.00 
96.0 100.00 1.04 
48.9 98.96 0.43 
09.3 98.63 0.34 
76.0 98.19 0.32 

97.87 0.31 
97.m 0.00 
97.66 0.00 
97.66 0.00 
97.66 0.00 
97.66 0.00 
97.68 0.00 
97.68 0.00 
97.66 0.00 
97.66 0.00 
97.66 0.00 

97.22 0.46 

96.1 1 1.06 
96.06 1.72 

s7.m 0.34 

96.n 0 . ~ 8  

80.86 
89.83 
82.00 
78.46 
70.63 
e4.60 
M.64 
63.04 
47-40 
41.10 
55.67 
26.18 
17.41 
11.64 
7.86 
6.36 
3.61 
234 
137 
0.69 
0.00 
0.00 
0.00 
0.00 

.... 
8.03 
6.89 
A00 
S.64 
6.30 
7.m 
8.3s 
7.77 An 
3.79 
2m 
1.74 
1.21 
0.97 

0.69 
0.00 
0.00 
0.00 
0.00 

o.n 

0-75 



"F-8862 Rev. 0 

h O I 4  1MNnW3 
r m u m  

A W-103 

mln aonlwtion 
dmUw Ldu 8 1.60 pttlclr 1.33 nudlun 
Ik WPAMU 

103AW Daw 09I22Bl Murk oooO1 
&mob Tim: 1418 Pnrk 01 

mV 8 8.627 10%=0.786 M%=2767 2823 1% 44.61 
mn = 0.648 20%. 1.028 7Wr3.876 4.406 44% 4.628 
ma 1.630 30%=1.282 80%=4.888 1.191 66% 1.071 
os = 3.811 403bm1.669 60%=6.813 
sd = 2308 60%=2.036 9 m ~ 9 . 1 7 2  

a!molm l3mQw - 

100.00 7.778 824) 
86.66 

76.08 

0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.37 
0x4 
0.94 

0.00 

96.0 
48.9 
Q9.3 
78.0 
48.0 
24.6 
m4.7 
S.00 
LOO 
72.9 
2.33 
LOO 

1.11 
3.16 
LOO 

r.00 

_. .. 
0.972 17.60 
0.818 11.68 
0.688 7.81 
0.678 A28 

0.m 227 
0.344 1.32 
0.289 0.67 
0.243 0.00 
0.204 0.00 
0.172 0.00 

0.486 a.sa 

100.00 
98.98 
9a.69 
88.69 
98.69 

98.69 
98.69 
98.6s 
98.68 
98.68 
98.69 
98.69 
98.69 
98.69 
98.69 

8a.s 

0.00 2312 6420 
0.00 1.946 48.46 
0.00 1.836 42.00 
0.00 1.376 34.27 
0.00 I 1 . m  26.m 

8.08 
8.14 
8-87 
6.71 
6.76 
8.46 
7.73 
8.68 
7.99 
6.82 
3.67 
26a 
1.78 
1.26 
0.86 
0.76 
0.67 
0.00 
0.00 
0.00 
0.00 

0-76 



h O H  IMNdl03 
r muas 
mln MnlGpUon 
ohacUvbhdua t.7Opftldr t.33 mrdlum 
Ik: WAAOt6 

A W-103 

DZO 
B7.8 
18A 
620 
K O  
Id.9 
J9.3 
78.0 
l8.0 u s  
n.7 
1.00 
1.00 
!.23 !.a 
1.00 
:00 
1.11 
i.16 
LOO 
1-60 
i,68 
'bo0 
.00 

IWAW Datr: OW22131 NlurkOQOO 
8amvla Time: 1423 Pmw: 01 
Brmmaol Permntlles DkdmLwa 
mv 6.188 10%=0.7s8 ~ m = 2 7 ~  293.4 I% 42.9 
mn = 0.66s 20%=1.027 70%=3.697 4347 44% 4.28 
ma = 1.S23 3 0 % = 1 a 7  W%=4.770 1.196 m 1.06 
G1 3.939 40%=1.€4 m.a.644 
rd = 2.226 sCm=2OW 9S%= 8.802 

!E %!!!?!Bw!&! 
04.0 100.00 0.00 

100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.8s 
99.06 0.32 
98.73 0.00 
88.73 0.00 
98.73 0.00 

96.73 
98.73 
98.78 
96.73 
98.73 
98.28 
97.43 

~ . . ~  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.47 
0.85 
1.m 

w€ 
8.2m 
7.778 
@.Ut 
6.600 
4.626 
3.M) 
3.270 
2.760 
2.312 
1.846 
1.836 
1.376 
1.168 
0.972 
0,818 
0.888 
4678 
0.489 
0.409 
0.344 
D.289 
D.2U 
0204 
0.172 
0.148 

% e m  
96.83 
93.40 
89.62 
84.60 
78.8s 
7281 
8a.m 
80.67 
S4.81 
4.W 
4244 
34.67 
26.73 
17.80 
11AO 
7.70 
6.17 
3.44 
2.20 
1,28 
0.66 
0.00 
0.00 
0.00 
0.00 

- Slze Q 
Wi4M 
2.63 
3.78 
4.94 
6.73 
8.14 
6.22 
8.02 
A78 
S.82 
6.66 
7.87 
a.84 
8.13 
8.00 
3.w 
263 
1.n 
1.24 
0.92 
0.73 
0.68 
0.00 
0.00 
0.00 
0.00 

G-I7 



"F-8862 Rev. 0 

t M W H  l M W 3  
A W-103 

17 mUuc 
Zrnln ConhUon 
Rl(nctlvrln6u=ZWpartick 1.33mrdlum 
Flk WAAo18 

IWAW D- 09/22/91 W s w :  Woo? 
SImpk TTmr: 1427 PrrrZ: 01 
svmmacr .euSwM - 
mv = &sod l&= 0.772 con= 2.8~0 4.381 48% 4.301 
mn = 0.663 20% = 1.026 70% = 3.629 1.197 6& 1.068 
ma = 1.618 30%. 1.262 8O%=&8S9 
ea = 3.862 40%. 1.S33 90%=6.419 
sd = 2 . W  #m=l.978 9slAr8.148 

0.0 u 
I O.lOO 

362.0 100.00 
298.0 100.00 
248.8 99.08 
209.3 98.08 
178.0 98.09 0.00 
148.0 49.09 0.00 
124.6 99.0% 0.00 
104.7 99.0% 
88.00 98.00 0.00 
74.00 
62.23 
s2.33 
44.00 
37.00 
31.11 
2S.16 
22.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.38 
0.71 
1.36 

... . 
8.21 
8.29 
8.08 
s.83 
&M 
8.62 
7.98 
8.99 
8.27 
0.08 
3.m 
2.m 
1.72 
1.22 
0.89 
0.70 
0.62 
0.00 
0.00 
0.00 
0.W 

10.0 1000 

10.0 

9.0 

8.0 

7.0 

6.0 

6.0 

4.0 

3.0 

2.0 

1.0 

0.0 

- Slze (microns) - 
lgE ~~I~ %EA%i9KtlA!islzE 4 ( P A S S w ! A M  

~ 7 8  ~ 2 . t  3.74 
1.641 som 4.m 

I.MS 73.~4 
1.270 a7.26 

1.260 96.66 2-41 

LSW 8&S4 S.70 
1626 79.76 

L7W 61.16 
L312 S6.33 
.946 48.48 
.ws 4266 
376 34d6 
.lea 2s.w 
1.872 17.8) 
,818 11.61 
.e88 7.68 
.R8 Lo6 
.u)( 3.53 
.40) 2.11 
,344 1.22 
,289 0.W. 
243 0.00 
204 0.00 
.I72 0.00 
,148 0.00 

G-I8 



A W-703 
WH I M M ~  

Dfmcliw m. 1.60 partlob 1.33 madturn 

)nluuc 
mh sonbation 

Ilr: WPM17 

w %em%mi 
04.0 100.00 0.00 
820 100.00 0.00 
97.8 100.00 0.00 
18.8 100.00 0.00 
62,o 100.00 0.00 
96.0 100.00 0.78 
48.8 88.21 0.00 
W.3 99-21 0.00 
76.0 99.21 0.00 
48.0 99.21 0.00 
24.6 99.21 0.00 
04.7 98.21 0.00 
5.00 88.21 0.00 
4.00 99.21 0.00 
e23 99.21 0.00 
2.33 99.21 0.00 
A00 99.21 0.00 
17.00 99.21 0.00 
11.14 99.21 0.00 
!%I9 99.21 0.00 
2.00 88.21 0.00 
18.60 w.21 0.00 
6.66 99.21 0.00 
3.06 98.21 0.69 
1.00 88.62 1.20 

IDSAW Daw. QM22191 M.rsfi oooOI 
&nola llmc l k 3 1  Pros# 01 
alm0.W P.mntikr - 
mv = 4.818 10%=03192 BOn5 2626 4.300 44% 4.W 
mn = 0.662 20%- 1.037 70% 9 3.478 1.207 66% 1.038 
mt = 1 . w  m=1.2s7 BmCs+ssi 
0s 8 3.991 401(=1.632 90n=6.199 
ad = 2080 SW=1.961 86%=7.706 

- Size 
MZE %eMawit?&l91zE 
1.260 87.42 226 
'.TI8 96.17 3.67 
1641 81.W 6.03 
L a w  66.47 6.96 
1,628 80.81 w 
LM8 74.14 6.40 
1270 87.74 6.18 
L7W 91.60 6.88 
L312 66.69 6.88 
M S  U.71 6.77 

376 34.78 8.23 
.I& 26.62 8.4? 
I.S72 17.06 9.18 
1.816 10.86 $37 
A M  6.06 263 

d . 6 7 6  4.s 1.70 
Dm 299 1.18 
LI(w I A0 0.99 
3.344 0.62 0.92 
ma88 0.w 0.00 
0.243 0.00 0.00 
3.204 0.00 0.00 
3.172 0.00 0.00 
3.146 aao 0.00 

.as 42.94 a i 8  

0-79 

(microns) - 
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m H  l M h N O 3  
0 muIIc 
mln 8onlCPtlan 
*nc(lwlndrx* 1.70pm1lkh 1.33mdlum 
11.: wP*Aol8 

A W-IO3 

’ o.io0 

103AW Datw OgnMl has#:  ooOo1 
Sample Tim.: 1436 P n r k  01 

mv 4,643 10%=0.790 60%. 2.800 4.267 44% 3.862 
mn 0.668 20% = 1.037 70% 3.437 1.209 S6% 1.034 
ma = 1.663 30%= 1.2S6 80%. 4.484 
ea = 3.866 40% = 1.S2S 80%. S.OSE 
ad = 2.037 60% = 1.916 86% = 7.497 

Brmnaor P.rornti*s - 

w %e4c@wtiAM 
040 100.00 0.00 
6120 100.00 0.M .__.__ _.__ 
87.6 100.00 0.00 
18.6 100.00 0.00 
62.0 100.00 0.00 
96.0 100.00 0.70 
46.3 99.30 0.00 
08.3 88.30 0.00 
76.0 39.30 0.00 
46.0 99.30 0.00 
24.6 39.30 0.00 
04.7 39.30 0.00 
B.00 88.30 0.00 

88.30 0.00 

1.11 
t.16 
2.00 
1.60 
5.w 
1.08 
1.00 

39.90 
88.30 
88.30 
88.30 
88.30 
99.30 
99.30 
88.30 
99.30 
99.30 
M.81 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.48 
1.09 

- Sire ( 
w mml&t i  
s.260 S7.78 2.11 
7.778 s6.a 3.67 
6.641 82.07 A01 
6 . M  67.08 6.00 
4 . M  81.09 6.44 
3.888 74.82 6.4s 
3.270 08.16 6.22 
2.760 6134 834 
2.312 68.00 6.02 
1.846 4s.m 6.82 
1.636 43.16 8.27 
t.376 34.88 S.33 
LIS6 26.66 8.67 
D.912 16.88 6-26 
D.618 10.74 3.88 
D.W e.?@ zm 
0.678 4.24 1.67 m 2.n 1.16 
R)oI) 1.42 0.63 m.w 0.68 0.m 
3.28s 0.00 0.00 
1.243 0.00 0.00 
1.204 0.00 0.00 
1.172 0.00 0.00 
1.146 0.00 0.00 

G-80 



80.0 

704.0 100.00 0.00 
592.0 100.00 0.00 
487.8 100.00 0.00 
448.8 100.00 0.00 
S62.0 100.00 0.00 
286.0 100.00 0.89 
248.8 88.34 0.00 

176.0 88.34 0.00 

124.S 88.W 0.00 
104.7 88.34 0.00 
88.00 88.U 0.00 
74.00 88.34 0.00 
62.225 88.34 0.00 

44.00 88.34 0.00 
37.00 88.34 0.00 
31.11 88.54 0.00 
29.14 88.34 0.00 
22.00 88.34 0.00 
i8.m w.34 0.00 
IAW 88.34 0.00 
1S.W 88.34 0.40 
11.00 88.84 0.82 

2~9.5 88.34 0.00 

146.0 88.34 0.00 

623 88.54 0.00 

70.0 

60.0 

60.0 

40.0 

8 . 2 ~  ~0.02 1.86 
7.778 M.07 S.46 
6.W 8262 S.01 
S . W  87.61 6.08 
4.62s 81.S3 8.S3 
3.888 7S.00 6.61 
3.270 68.48 6.28 

2.312 & S I  0.06 

1.6SS 4S.SS ks8 
1.37s S4.86 8.43 
1.lW 2S.m 8.M 
0.872 18.08 8.20 
0.818 10.W S.88 

0 .m 4.12 1.64 
om 2.46 1.12 
0.408 i.S 0.80 
0344 0. W O M  
0.m 0.00 0.00 
0.243 0.00 0.00 
0.204 0.00 0.00 
0.172 0.00 0.00 
0.W 

2 .7~1  62.20 ABS 

1.w m s  #.bo 

0.888 6.62 zm 

. . .  ~ ~ ~ ~ . .  

1.600 lO.'OO 100.0 

..._ 
0.00 

. . . . .. .. 
10.0 

5.0 

8.0 

7.0 

6.0 

6.0 

4.0 

3.0 

2.0 

I .o 

0.0 

0-81 



AW-103 

I mUnc 
1 mln aonlcatlon 
lmctlvp lmlrx = 1.m prrtlclr 1.33 d l u m  
Ir: WAAQ20 

100.0 

90.0 

80.0 

70.0 

60.0 

60.0 

40.0 

30.0 

20.0 

10.0 

D.0 
0.100 

103AW Daw OB/22/Bl W s y :  aooO1 
&mDlD Tim: ISM Pres#: 01 
ammu &m!m pi. vom 
mv = 7.746 ion=o.n~ 80%. 2.18~ 263.1 rn 43.50 
mn = 0.661 20% = 1.012 70% = 2.912 3.827 36% 2981 
ma = 1.426 3 W  = 1.202 80% 3.840 1.220 62% 1.018 

sd 1.667 60%= 1.712 96% 6.612 
CI 8 4.211 40%. 1.414 8 6.221 

hzE %eAss%Q" 
u.0 100.00 0.00 
92.0 100.00 0.00 

"F-8862 Rev. 0 

%PASS %CHAN m 20.0 

17.8 100.00 
18.6 100.00 
i2.0 100.00 
t6.0 100.00 
la9 98.46 
n.3 
'6.0 
B.0 
!46 
14.7 
LOO 
100 
!!23 
!.33 
1.00 
:00 
.I1 
1.16 
L o o  :.so 
is$ '.os 
$00 

97.Sl 
97.91 
97.91 
97.91 
97.91 
87.91 
97.91 
97.91 
97.91 
97.91 
97.91 
97.91 
S7.91 
97.91 
97.91 
97.91 
97.81 
97.91 

0.00 
0.00 
0.00 
1.66 
0.64 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.90 

1.000 100.0 - Size (microns) - 
7 . m  ban 1.92 
6.841 ~4.86 8.4 

9.260 87.81 0.64 

6.600 91.37 4.W 
4.626 86.96 6.93 
3 . W  80.46 6.27 
3.270 74.49 6.22 
2.760 67.97 6.12 
2312 61.86 6.43 
1.945 s6.42 7.67 

1.37s 38.36 10.80 
1.166 27.66 9.60 
0.972 17.M 6.SI 
0.618 11.47 3.86 
0.668 xe i  238 
D.678 6.23 1.64 
D M  3.69 1.24 

Q.SU 133 0.7B 
D.28B 0.W 0.68 
D.243 0.00 0.00 

D.146 0.00 0.00 

1.636 47.& #A9 

D.4ob 2.36 a97 

0.204 0.00 0.00 
D.172 0.00 0.00 

18.0 

16.0 

14.0 

12.0 

10.0 

8.0 

6.0 

4.0 

2.0 

0.0 

G-82 



HNF-8862 Rev. 0 

-Size 
BgE l&?m%GtW@zE 

8.641 ak7s 3.38 

9.260 $8.34 0.76 
7.778 Br.7.6) 1.80 

6.m s u a  Ma 
4.626 87.63 &SO 
3.869 81,W 8.24 
3.270 76.33 6.24 

2342 6278 6.61 
IS46 (19.17 7.84 
1.as 46.33 s.w 
1.376 36.43 11.28 

0.W2 17.24 6.68 
0.818 10.66 3.77 

2760 68.0s 6 . z ~  

I.IH n.17 9.w 

100.0 

90.0 

80.0 

70.0 

60.0 

60.0 

40.0 

30.0 

20.0 

10.0 

0.0 
0.100 10.00 

(microns) - 
% P & % ? l W b ? t M l ~  HC" S U  %e€m%GIw 

704.0 100.00 0.00 
6S2.0 100.00 0.00 

98.34 
98.34 
98.34 
98.34 
w.34 
98.34 
98.34 
98.34 
98.34 
$8.34 
98.34 
98.34 
Bo.34 
98.34 
98.34 
98.34 
98.34 
98.34 

0.00 
0.00 
0.00 
1.29 
0.37 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

>0.0 1000 

6.88 
4.66 
3.47 
2.07 
131 
0.62 
0.00 
0.00 
0.00 
0.00 

... . 
223 
1 . 4  
1.10 
0.86 
0.68 
0.62 
0.00 
0.00 
0.00 
0.00 

G-83 



HNF-8862 Rev. 0 

RI*OHIM"03 
A W-103 

mUuc 
I min ronicptlon 
lhpotlvr hdu .1.00 ptrUsle 1.33 d l m  
lh WAAozl 

. . . . .- - 
100.0 

90.0 

80.0 

70.0 

60.0 

60.0 

40.0 

30.0 

20.0 

10.0 

0.0 
0. 

IWAW oak 01w22n11 M.U# ooool sun* Time: IC12 Pres& 01 
@llnQlm p.nmtilrs QiLMLWa 
mv = 6.144 10%=0.82S W%= 2121 271.4 1% 29.48 
mn = 0.684 2 0 % ~  1.089 70%=2774 3.74s 36% 2762 
ma = 1.472 30%. 1.216 80%. 3.633 1.246 63% 0.873 
as = 4.076 40% = 1.414 80% = 4.866 
rd B 1.w m ~ 1 . w  ~ ~ = A B W  

... 
1.00 
LOO 
!.23 
!.33 
1.00 
:00 
.I 1 
.I6 
'00 
.w 
.s6 
.08 
.OO 

!a 9Le685%ctlt?dm wo 1w.00 0.00 
920 ioaoo 0.00 
97.8 100.00 0.00 
16.6 100.00 0.00 
S20 100.00 0.00 
M.0 100.00 1.08 
B.9 98.94 0.00 
M.3 W.94 0.00 
'8.0 98.94 0.00 
10.0 9834 0.00 
!4A 98.94 0.00 
14.1 !vJ.SU 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

__._. 
98.94 
98.94 
98.94 

&e4€8%aAM14!K€ %.e4B%QliM.4BKE n p A s s m  
9 . 2 ~  90.94 a07 
7.778 b ~ n  1.~0 
6.641 96.69 3.27 
kWQ $3.32 4.88 
4.62s 88.U 6.9s 
S.889 82.48 6.39 
3.270 76.10 6.42 
27SO e.98 6.39 
2312 63B 6.78 
1.946 S6.61 8.0s 
1.636 46.48 I010 
1.37s 3831 11.67 
1.166 28.69 10.20 
0.972 16.39 6.69 
0.818 9.73 3.72 
0.w8 6.01 216 
0 . m  3.88 1.41 
0.m 248 1.05 
0.408 1.42 0.81 
0.344 0.61 O M  om 0.00 0.00 om 0.00 0.00 

98.94 
sa94 
98.84 
98.94 
98.94 
98.94 

98.94 
98.94 
98.94 

98.94 

::E I:% 
0.00 0.146 

.... 
0.00 
0.00 
0.00 

G-84 



moll 1MNa No3 
mUiw 

I min renlcatlon 
bfdh Indax = 1.50 pafticlr 1.33 madium 
k wpAAo23 

A W-103 

3.0 I 

103AW D a t a  011122191 M.Doy: woo1 
Sample nmr: I L 1 8  P i e s t :  01 
SwMIaY P.r#ntikrr akAMLwB 
mv 4.478 10% 0.838 60% = 2.088 3.760 36% 2863 
mn = 0.701 20% = 1.047 70% = 2736 1.2~4 84% 0.490 
ma 8 1.478 30% o 1.220 80% 6 3.666 
QI = 4.067 40%=1.413 Wb=4.748 
Sd 1 . m  60% 8 1.678 86% I 6.767 

0.100 

ILE m ! ? A s % Q l A B  
I40 100.00 0.00 
12.0 100.00 0.00 
17.8 100.00 0.00 
18.8 100.00 0.00 
i2.0 100.00 0.00 
16.0 100.00 0.82 
!8S 88.18 0.00 
19.3 88.18 0.00 
1.0 88.18 0.00 
8.0 88.18 0.00 
'4.6 88.18 0.00 
14.7 98.18 0.00 
b 0 0  88.18 0.00 
4 0  88.18 0.00 
2 3  88.18 0.00 
.33 88.18 0.00 
.00 99.18 0.00 
.00 98.18 0.00 
*I1 88.18 0.00 
.I6 98.18 0.00 
$00 88.18 0.00 
.w 88.18 0.00 

88.18 om0 
88.18 0.00 
88.18 0.00 

m %!?A4#%sHulagE 
8.260 88.18 0.67 
7.776 68.61 1.62 
6.641 87.08 8.10 
6.600 83.88 4.78 
4.626 88.20 6.88 

6.48 
6.62 
6.47 

8.20 
10.46 
11.88 
10.55 
6.W 
3.84 
206 
1.32 
0.06 
0.73 
0.86 
0.00 

6a.s 
1.946 
q.036 
1.378 
1 . W  
B.872 
Ddl8 ).ow 
L678 
~ M o  
Moa 
L344 
L288 
c243 
l.204 
1.172 
1.146 

.%eA4@WIrn %e&?s%aAM 

83.22 
76.73 

03.74 
66.88 
48.0s 
S8.24 
20.29 
16.90 
a.24 &a 
3.86 
22a 
1.26 
0.86 
0.00 
0.M 
0.00 
0.00 
0.00 

70.21 

.... 
0.00 
0.00 
0.00 
0.00 

G-85 



h O H l M " 0 3  
I rnUm 
I rnln mIQPllon 
ifnetlvr Index = 1.70 particle 1.33 mrdlurn 
Ir: wPAAO24 

A W-IO3 

100.0 

90.0 

80.0 

70.0 

60.0 

60.0 

40.0 

30.0 

20.0 

10.0 

D.0 
0.100 

103AW DaW QoIzzlSl IM.l8# owo' 
&mDb time: 1622 Pres# 01 

mv = 164.6 IOK= 0.829 60%= 3.714 699.6 27% 132.1 
mn 0.711 20%. 1.178 70%= 6.872 3.880 26% 2.W 
ma = 2022 30%. 1.436 Wb= 664.2 1.268 47% 0.W 
w 2B67 40%=1.643 Wb8822.7 

Hvmmaol PIrcIntllrr QkAwuam 

Sd 8 291.6 Son82691 B&m868.2 

m 9 C e B B H w a f l M  
MO 100.00 14.90 
82.0 86.10 10.87 
97.8 74.23 1.61 
18.8 72.64 0.00 
12.0 7264 0.00 
R.0 7264 0.00 
l8.9 7264 0.00 
19.3 12.64 0.m 

ala !4emuti4NlapE &efwwiAK%E 
7.778 7226 1.04 
9.260 7264 0.99 

6.841 71.21 216 
6.600 8B.06 3.43 
4.626 66.82 4.37 

. _.__ 
9.0 7264 0.00 
18.0 72.64 0.00 
!4.6 7264 0.00 
U.7 7264 0.00 
L00  72.64 0.00 
l.00 7264 0.00 
2 3  7264 0.00 

%5%s%G" 

:33 
LOO 
'.W 
.I 1 
8.16 
.OO 
,110 
*66 
.08 
.00 

72.64 
72.64 
72.64 
72.64 
7264 
72.64 
7264 
7264 
7284 
7264 

.... 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

1 .do0 

6.86 
3.88 
249 
1.68 
0.89 
0.311 
0.00 
0.00 
0.00 
0.00 
0.00 

0-86 



HNF-8862 Rev. 0 

2.00 paMclr 1.33 nmdiwn 

0.400 

= %ef=%Qil% 
704.0 100.00 16.76 
6920 84,211 10.s6 
437.8 7a.29 1.46 
418.6 71.84 0.00 
3620 71.84 0.00 
296.0 71.84 0.00 
246.9 71.84 0.00 
209.3 71.84 0.00 
176.0 71.84 0.00 
148.0 11.81 O M  . . -.-- 
124.6 71.84 0.00 
104.7 71.84 0.00 u.00 71.84 0.00 
74.00 71.84 0.00 
82.23 71.84 0.00 
62.33 71.84 0.00 
44.00 11.114 0.M . . _.__ 
37.00 71.84 0.00 

28.16 71.84 0.00 
22.00 74.84 0.00 

31.11 7i.m 0.00 

71.84 
71.84 
71.84 
71.84 

.... 
0.00 
0.00 
0.00 
0.00 

- Slze 
SPE %J!lw%!uM 
8.28 71.84 0.33 
7.778 7q.M 0.94 
6.541 70.57 206 
6.600 (a62 3.36 
4.626 6h16 4.36 
3.689 90.81 
3.270 mol 

61.17 
46.37 
44.27 
36.16 
27.40 
18.57 

6.07 
3.44 
1.W 
1 .OB 
0.46 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

1o.M 

4.80 
4.84 
4.80 
h10 
6.11 
7.76 
8.63 
7.63 
4.87 
263 
1.46 
0.00 
0.64 
A46 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0-87 



B W  1 MllrN03 
A W-103 

I m U u c  
J mln 80nlUIlOn 
chratlw lndtx = 1.60 pafUelr 1.33 nmdlurn 
Ilr: WPW 

E %m@%G!fM 
K O  100.00 17.06 

IOSAW Datr: 09l22l81 Mas& Woo 
SrmDk nmr: 1631 Pm& o i  
Bvmmaor f&wlubx MLhcLwd 
mv 178.1 10%. 0.867 00%. 3.682 604.8 30% 128. 
mn = 0.620 20%. 1.189 7O%=&sSi 3.803 26% 243 
ma = 2190 jaw= 1.468 60%. 672.2 1.268 4.5% 0.93 
01 * 2617 40% t 9.900 90% 631.3 
sd = 286.4 60% = 2.698 86% = 081.4 

. 
B7.6 71.68 1.29 
18.6 70.40 0.00 
620 70.40 0.00 
M.0 70.40 0.00 

1.00 
LOO 
!.23 !.a 
Loo 
1.00 
.ll 
1.16 
1.00 
'do 

.06 

.00 

70.40 
70.40 
70.40 
70.40 
70.40 
70.40 
70.40 
70.40 
70.40 
70.40 
70.40 
70.40 
70.40 
70.40 
70.40 
70.40 
70.40 
70.40 
70.40 

- Size (microns) - 
PIK !b€!b@n!aaM(8!z€ n!BBnQHAM 

6.600 w.72 3.22 

8.260 70.40 0.00 
7.776 70.4 0.61 
6.641 88.m 1.87 

4.626 84.60 4.31 
3.086 80.18 4.61 
3 . m  6638 4.63 
2.760 60.68 4.76 
2312 4 7 9  6.04 
4.946 40.76 6-06 
1.63s 34.70 7.73 
1.376 28.87 8.82 
1.166 18.16 7.60 
0.872 10.66 4.80 
0.616 6.76 266 
0.668 5.20 1.38 
0.676 1.82 0.84 
0.480 0.80 0.P 

O M  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 , 

.... 
0.40 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

G-88 



B.9 
19.3 
'RO 
6.0 
a.6 
14.7 
L o o  

.00 

.25 .ss 
-00 
-00 
-1 1 
,I6 
.00 
60 
6a 
08 
00 

E %&!m%Gn4!4 
NO 100.00 17.20 
b2.O 62.60 11.43 

71.n 1.29 
18.6 70.11 0.00 
12.0 70.11 0.00 
S.0 70.11 0.00 

70.11 0.00 
70.11 0.00 
70.11 0.00 
70.11 0.00 
70.1 1 0.00 
10.11 0.00 
70.99 0.00 
70.11 0.00 
70.11 0.00 
70.11 0.00 
70.11 0.00 
70.11 0.00 
70.11 0.00 
70.11 0.00 
70.11 0.00 
70.11 0.00 
70.11 0.00 
70.11 0.00 
70.11 0.00 

G-89 



- Slze (r 
fi xpAss9i!a#s Wi 
04.0 100.00 17.08 9.160 69.93 0.00 
920 8294 11.69 7.778 m.93 0.83 
9T.6 7126 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

18.6 69.93 
620 68.93 
86.0 69.93 
18.9 89.93 
39.3 69.93 
Id0 69.93 
18.0 69.93 
24.6 69.93 
M.7 69.9s 

. 
1.760 60.60 4.90 
2312 46.70 6.04 
1.946 4O.M 6.08 
1.836 34.61 7.78 
1.576 20.83 6.93 
1.166 17.90 7.M 
0.972 10.22 4.78 
0.616 h44 2M 

).do 69.93 
1.00 69.93 
L a  69.93 
1.33 69.93 
.... 
‘.00 69.93 
1.11 68.93 
1.18 69.93 
100 69.93 
1.60 69.93 
Lea 69.93 
1.08 
.W 

69.93 
69.93 

...._ 

A92 

-. .. 
0.00 I0.w 2.M ldfl 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

..-- ..... 
0.676 1 M 0.78 
0 . M  OM 0.62 

0.344 0.00 0.00 
0.289 0.00 0.00 
0.243 0.00 0.00 
0.204 0.00 0.00 
0.172 0.00 0.00 
0.146 0.00 0.00 

OAOb 0.38 as 
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.-. . .- 
100.0 I T  
80.0 

80.0 

70.0 

60.0 

60.0 

40.0 

30.0 

20.0 

10.0 

0.0 
0.100 

ILE 2 C e B s H m t A N  

la6 100.00 0.00 

04.0 100.00 0.00 
92.0 100.00 0.00 
97.8 100.00 0.00 

62.0 100.00 0.00 
96.0 lW.00 0.00 
48.9 100.00 0.00 . .. 
D9.3 100.00 0.00 
16.0 100.00 0.00 
46.0 100.00 0.00 
24.6 100.00 0.00 
M.7 100.00 0.00 
1.00 1w.00 0.00 
Loo 100.00 0.00 
L23 100.00 0.W 
Li3 100.00 0.00 
LOO 100.00 0.32 
r.00 9D.Bo 0.60 
1.11 98.08 1.u .... ..... ... . 
1.16 97.91 1.92 
LOO 96.02 2.67 
1.m 93.36 3.01 

1.00 83.76 3.63 

1 .boo 10;00 100.0 

1 

0-91 

10.0 

9.0 

8.0 

7.0 

6.0 

6.0 

4 0  

3.0 

2.0 

1 .o 

0.0 
10b0 



h H  1 M " O 3  
pnlcltrforZmln.wlthadelayofbOmln. 
*mal Sonledion 
I w h =  l lml luc .  
lhroth Index = 1.70 Patlkle 1.33 Wium 
lk WAOOB 

A W-703 

IbE %f!4&32iGn4N 
M.0 100.00 0.00 
820 100.00 0.00 
B7.0 100.00 0.00 
18.6 100.00 0.00 

AW-I03 Daw 09/28/91 M.rsx: oaool 
Duulicrt. Time 1268 Pnsl l :  01 
svmmaol PImntlks pin VOM Wth 
mv x 6.642 10%- 0.897 6O%=4263 3.036 100% 9.438 
mn = 0.684 20% = 1.306 70% 8 6.062 
ma = 2067 SO% = 1.663 80% = 8.826 
8s = 2S16 40%. 2198 90% = 14.M 
sd = 4.7m so%= 5.036 96%= 1S.88 

620 100.00 0.00 ...... ..__ 
k.0 100.00 0.00 
48.9 100.00 0.00 
J9.3 100.00 0.00 . .. 
W.0 100.00 0.00 
w.0 100.00 0.00 
u.6 100.00 0.00 
I47 100.00 0.00 
1.00 100.00 ....~. 

100.00 
100.00 
100.00 
100.00 
100.00 
9S.36 
98.22 
98.10 
s3.w 
60.99 
67.92 
84.6s 

0.00 
0.00 
0.00 
0.00 
0.00 
0.66 
1.18 
1.82 
260 
2.91 
3.07 
3.23 
3.61 

1.000 10.00 - Size fi 
3!E &efw%wtl 
9.260 81.08 4.18 
7.7?6 7630 4.70 
6.841 72.20 4.65 

67.27 4.M 
62.33 4.s7 
67.36 A l l  
8.28 A2B 
46.89 &38 
41.61 6.68 
SASS 6.37 
a.68 7.28 
22.30 7 . a  
1437 6.68 
9.28 5.44 
6.64 1.81 
337 1.10 
287 0.78 
211 0.61 
1.80 0.64 
0.98 0.61 
0.M 0.4S 
0.00 0.00 
0.00 0.00 .~~ .... 
0.00 0.00 
0.00 0.00 

.. 

"CH 
100.0 1000 

-. .. .. 
10.0 

9.0 

8.0 

7.0 

6.0 

5.0 

4.0 

3.0 

2.0 

1.0 

0.0 

092 



I i 

%PASS %CHAI 

0.0 IOq0 0.100 rn 
YE % P l ? i m w  
34.0 100.00 0.00 no lw.w 0.00 ~. . ...... ..._ 
B7.8 i00.00 o m  
19.6 100.00 0.00 
52.0 100.00 0.00 
R O  100.00 0.00 

?33 
L o o  
:00 
.I1 
1.18 
:00 
8.60 
'.& 
.08 
.w 

100.00 
i00.w 
iOO.OO 
100.w 
100.00 
100.w 
100.00 
100.00 
100.00 
100.w 
100.00 
100.w 
W.48 
S8.43 

84.31 
91.48 
88.43 
86.23 

m.72 

.... 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.66 
1.02 
1.71 
2.41 
2.86 
3.03 
3.20 
3 . 4  

aw 

OW 1o:oo 10b.0 - Size (microns) - 
SlLE 3ie4albGtlANIaPs %e4m%Qk!4! 
7.778 nAg 4.70 
8.260 81.66 4-16 

8.641 72.79 4.94 
6.W 67.86 4.97 
4.626 62.88 6.00 

. 
6274 6.20 
47.48 6.39 
4207 6.88 
99.39 6.42 
28.97 7.38 
22.68 7.48 
16.13 6.79 
*.a4 
LWI 

2.87 
2.11 
1.60 
0.86 
0.46 

0.00 
0.00 

3.01 

aw 
a00 

3.48 
1.89 
1.10 
0.78 
0.61 
0.64 
0.61 
0.48 
0.00 
0.00 
0.00 
0.00 

10.0 

9.0 

8.0 

7.0 

6.0 

6.0 

4.0 

3.0 

2.0 

1.0 

0.0 
1000 

G-93 



A W-103 
h O H  1 M W 3  
nlcltr (or 2 mln. with a &lay of (10 mln. 
[("I s o n l ~ l o n  
own(r=4 mUwr 

Ir: WPAOIO 
index = 2.00 Paltiolr 1.33 Mium 

D.0 -l--l-M 

AW-lo9 Dptr: o%IzM)l NlrpsX:oooQ1 

SmmatY EtmQQk uL&EuYm 
SUllDh Tlmr: 1&02 P n s k  01 

mv A ~ O J  10%. 1.007 60%. +In 2.961 100% 8 . w  
mn 0.886 !&%= 1.902 70% = 6.82~ 
m8 = 2092 30%. 1.936 80% m 8.419 

MI =UI ~ = 2 9 6 1  am-ie.77 
OS = 2898 4094.2167 90%813.87 

0.l-00 

M?&!W!Ar!i 
D4.0 100.00 0.00 
82.0 100.00 0.00 
b7.8 100.00 0.00 
18,s 100.00 0.00 
120 100.00 0.00 
M.0 100.00 0.00 

i.60 
168 
'bo8 
.00 

~ ~~ 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.46 
0.88 
1.67 
231 
281 
3.01 
320 
3.68 

BcZEw?fm 
9.260 8219 
7.778 78.03 
8.641 73.32 
5.600 68.34 
4.826 83.32 
3.889 6828 
3.270 63.06 
2.760 47.71 
2.312 4226 

-She (mkrons) - 
4.m 

4.18 
4.71 

6.02 
6.06 
kzo 
6.36 
6.46 
6.79 

~ -~ ~ . .  ~ 

i.M 86.61 6.62 
1.636 2S.W 7.61 
1.376 2246 7.60 
1.Isa 14.88 &I1  ~~.~~ . ... . 
0.972 8.97 3.66 
0.818 5.42 1.91 
0.888 3.61 1.11 
0.678 2.40 o n  
0.m 1.U 0.91 
0.409 1.02 0.64 
D.344 0.40 0.46 
0.289 0.00 0.00 

0.00 
0.00 
0.00 
0.00 

.~~ 
0.00 
0.00 
0.00 
0.00 

10.0 

9.0 

8.0 

7.0 

6.0 

6.0 

4.0 

3.0 

2.0 

1.0 

0.0 

G-94 



W H  1 M W 3  
IonWfor imln.  wlthadd~yo1M)rnln. 
WmaI Sonication 
:Iow ntr = (0 mU~ac. 
ldnc(lwlndu = 1.70 Paltlclr 1.33 Mim 
'It# wpAo11 

A W-703 

o.ioo 

AW-I03 Datw 09/26/91 M.u#oaoO1 
&mDb Timr: 13:W Pros#: 01 
srnaraty EQuz#m - 
mv = 6.292 IO%= 1.004 60%. 4.063 2.920 100% 8.634 
mn 0 0.609 20% = 1.296 70% 8 6,714 
M = 2.078 30% = 1.622 80% 8 8.284 

2.w 40n=2.131 gon=is.49 
sd = 4.317 mt D 2.920 9% = iw.1 

I%!a m%s" 
704.0 100.00 0.00 
692.0 100.00 0.00 
497.8 100.00 0.00 
41ae 100.w 0.00 
362.0 100.00 0.00 
296.0 100.00 0.00 
248.9 100.00 0.00 
209.3 100.00 0.00 
176.0 100.00 0.00 
146.0 100.00 0.00 
124.6 100.00 0.00 
104.7 100.00 0.00 
88.00 100.00 0.00 
74.00 100.00 0.00 
62.2s 100.00 0.00 
62259 100.00 0.00 
44.00 100.00 0.00 
37.00 100.00 0.36 
31,Il 99.62 0.79 
28.16 98.86 I.& 
22.00 97.37 2.21 
1a.m 96.18 2.73 
16.66 9243 297 
13.08 89.46 3.17 
11.00 89.a 3-66 

. . .  . . . . . . . . 
1.000 10.00 100.0 

0.248 
0.204 
0.172 
0.148 

0.00 
0.00 
0.00 
0.00 

6.01 
3.60 
1.83 
1.12 
0.76 
0.81 
0.84 
0.47 
0.00 
0.00 
0.00 
0.00 
0.00 

0-95 



HNF-8862 Rev. 0 

AW-109 Data: 09/2S/SI M u s #  oooOi 
8Ullph TIM: 1311 PWS* 01 
svmmarv p.rcmtllrr 

onltlt.(orZmln.wl~adr*yof(Wmlh mv = S.188 IO%= 1.002 60%=3,SW 2 0 1  IOOW 8.422 
rtrnul Sonlcrllon mn = 0.991 20% 1.280 70%= s.61~ 

ma 2.W6 soK=l.012 60%=8.070 kw R a w  40 mUHc. 
01 2.~0s 4(m=2110 SOK=IS.IB 
ad = 4.211 W - U I 8 1  86%= 17.84 Ik wPAo12 

%PASS %CHAI 

A W-103 
New3 - 

afncttvr mdrx = 1.60 Partklr 1.33 Mdlum 

0.100 

m%” 
04.0 100.00 0.00 
B2.0 100.00 0.00 
B7.8 100.00 0.00 

b2.0 100.00 0.00 
w.0 100.00 0.00 
w.9 100.00 0.00 
m.3 100.00 0.00 
rs.0 100.00 0.00 
w.0 100.00 0.w u.s 100.00 0.00 

iaa 100.w 0.00 

U.7 iO0.M 0.M . ... 
1.00 
100 
!.25 
!.53 
1.00 
Loo 
‘.I1 
i.10 
:00 
I60 
i.66 .on 
.00 

-.-- 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 
100.00 
400.00 
99.09 
98.00 
97.66 
96JS 
9284 
68.89 
e8.74 

_.__ 
0.00 
0.00 
0.31 
0.w 
1.36 
212 
269 
296 
3.16 
3.64 

~ ~ . . . . . .  
1.600 10.00 100.0 

1.61 O R 0  
1-01 0.64 
0.47 0.47 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

I 

G-96 

~ ~ . . .. .. 
10.0 

9.0 

8.0 

7.0 

6.0 

6.0 

4.0 

3.0 

2.0 

1.0 

0.0 
1000 



!E % . e A B % w d  
w.0 100.00 0.00 
a20 100.00 0.00 
87.8 100.00 0.00 
18.6 100.00 0.00 
62.0 100.00 0.00 
96.0 100.00 0.00 
48.9 lM.M 0.M .-.. ...... ._.. 
08.3 100.00 0.00 
76.0 100.00 0.00 
48.0 100.00 0.00 
24.6 100.00 0.00 
04.7 100.00 0.00 
8.00 100.00 0.00 
4.00 100.00 0.00 
2.25 1aa.m 0.00 ~~ 

233 io0.w 0.00 
4.00 100.00 0.00 
7.00 100.00 0.00 
1.11 iM.M 0.69 .. . . ._..__ .... 
6.18 99.41 1.22 
2.00 96.19 1.W 
8.60 sa20 2.69 
s.se .sa61 269 
3.00 90.72 3.13 
1.00 87.69 3.62 

- Size (microns) - 
9.260 04.07 4.11 
7 . m  7838 4.69 ....- 
6.641 ?an 6.01 
6,600 70.26 6.10 
4.626 6&16 6.18 
3.869 69.98 6.33 
3.270 64.86 6.47 
2760 49.16 6.66 
2312 43.62 A87 
1.346 57.7s 8.68 
1.036 31.07 7.77 
1.376 23.30 7.93 
1.166 16.37 6.19 
0.972 9.18 3.69 
0.618 A48 137 
0.688 3.62 1.13 
0.618 239 0.77 

0.40S 1.01 0.64 
D.344 0.47 0.47 
0.289 0.00 0.00 
0.243 0.00 0.00 
0.204 0.00 0.00 
D.172 0.00 0.00 
0.146 0.00 0.00 

0.486 1.62 o.ai 

0-97 



HNF-8862 Rev. 0 

ParHdb 1.33 Mullurn 

- 10.0 

- 9.0 

- 8.0 

- 7.0 

- 6.0 

- 6.0 

- 4.0 

- 3.0 

- 2.0 

- 1.0 

- 0.0 
10 0.l-00 1o;oo 100.0 loa  

0-98 



"F-8862 Rev. 0 
AW-169 DaW 09/2blSl MUo# OW01 

W H  1 M W 3  alnnerl p.rc#ntif.o - 
HI!&* for 2 mln. wlm a delay of (10 mlh mv = 4.7¶2 10%*0.986 sM(= 3,763 2746 1004c 7.832 
brnl sononltrtlon mn 0.898 20%. 1.272 70%= 6.249 
wmb=60 mUse ma 2017 W.l.673 80%=7.488 
mK!uv* M * x  = 200 Partlolo/l.SJ Wlrn ss = 207s 40n=2050 m = i i . w  
h wPAo16 ad = 3.818 60%=2.746 06%=18.18 

%PASS %CHAU 
100.0 

A W-IO3 &mpk Tim.: IS28 P M k  01 

90.0 

80.0 

70.0 

60.0 

60.0 

40.0 

30.0 

20.0 

10.0 

0.0 
0.iw 

!!G %et?S%GHAN 
04.0 100.00 0.00 
62.0 100.00 0.00 
97.8 100.00 0.00 
18.8 100.00 0.00 
62.0 100.00 0.00 
¶8.0 100.00 0.00 
48.0 100.00 0.00 
09.3 100.00 0.00 
78.0 100.00 0.00 
48.0 100.00 0.00 .... ....~~ . .. 
24.6 100.00 0.00 
04.7 100.00 0.00 
8.00 100.00 0.00 
4.00 100.00 0.00 
2.23 100.00 0.00 ...... ... . --- 
233 100.00 0.00 
4.00 100.w 0.00 
7.00 100.00 0.00 .... 
1.11 iwno 0.u 
E.18 90.67 0.s) 
2.00 96.68 1.76 
6.60 S.83 2.41 
6.68 M.42 2.78 
9.08 91.84 3.06 
1.00 88.m 3.47 

10.0 

9.0 

8.0 

7.0 

6.0 

6.0 

4.0 

3.0 

2 0  

1 .o 

0.0 

81.06 
78.39 
7l.S 
88.26 
81.02 
66.61 
60.06 
44.42 
38.47 
S I R 0  

16.83 
9.2d 
SOW 
3.60 
2.38 
1.w 
0.w 
0.48 
0.00 
0.00 
0.00 
0.00 
0.00 

23.77 

4.88 
6.01 
6.13 
6,23 
6.41 
6.66 
6.64 
6J6 
6.78 
7.02 
8.14 
6.36 
3.78 
2.00 
1.14 

0.63 
0.48 
0.00 
0.00 
0.00 
0.00 
0.00 

o n  
a.Bo 

0-99 



A W-103 
h W H  lMNaN03 
ink& fur 10 min. with a dday of 60 mitt 
ltmul Sonimlion 
ow rata = 17 m115w. 
W v o  Index = 1.B PaI(IcI* 1.33 W i u m  
la WAO16 

0.100 

iz€ lheeaaB2lAM 
04.0 100.00 0.00 
82.0 1w.w 0.00 

AW-103 Daw 09IZM)l M u s #  QOOOI 
Sampk Time: 1&01 PnrY: 01 
summeol Poreontiles Pi V O R  w 
mv 8 6.282 IO%= 1.026 W%=4.330 J.126 100% 9.144 
mn = 0.898 20% = 1.331 10% 8.061 
nu = 2.10 30% 1.702 80% = 8.763 
as = 2.780 40% = 2.212 90% 8 13.47 
rd o 4.672 60% = 3.126 9E4 = 16.80 

_.__ 
97.8 100.00 0.00 
18.6 100.00 0.00 
62.0 100.00 0.00 
96.0 100.00 0.00 
48.9 100.00 0.00 
w.3 100.00 0.00 
76.0 100.00 0.00 
48.0 100.00 0.00 
24.6 100.00 0.00 .... ...... .... 
W 7  100.00 0.00 
8.00 100.00 0.00 
4.00 100.00 0.m 
223 
233 
100 
7.00 
1.11 
B.18 
200 
B.60 
6 . 0  
3.08 
1.00 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
99.00 
98.71 
93.26 
80.33 
86.38 

0.m ._.. 
0.00 
0.00 
0.00 
0.00 
1.00 
229 
3.46 .... 
3.02 
3.96 
4.03 

;oO 1o:oo - Size (r 
SLLE nEME%G" 
7.778 77.01 4.78 
8.641 72.20 am 
0.260 81.36 4.34 

6.W 87.19 6.13 
4.626 62.00 6.26 
3.00 66.76 6.33 
3.270 61.42 6.40 
2760 48.02 A46 
2312 40.67 6.72 
1.946 a 8 6  6.40 
1.836 28.46 724 
1.376 21.21 7.18 
1 . m  14.03 6.64 
D.972 8.49 3.36 

6.14 1.M .... .... 
3.30 1.00 
222 0.74 
1.48 0.67 
0.91 0.49 
0.42 0.42 
0.00 0.00 
0.00 0.00 .... .... 
0.00 0.00 
0.00 0.00 
0.00 0.00 

100.0 lo00 

10.0 

9.0 

8.0 

7.0 

6.0 

6.0 

4.0 

3.0 

2.0 

1.0 

0.0 

G-100 



"F-8862  Rev. 0 

A W-i03 
r i  
lonleatafor20min.fol)owrd byr&l~yofSOmmin. 
3iuiul Sonlullon 
:low nta 8 17 m U u c  
Wmtlw Indox = 1.70 ParUck 1.33 hkdluin 
:Ik: wAo11 

AW-IO3 Datw WM)1 Mur~OOW1 ound. TIM: 1SO6 Pms& 01 

mv A140 10%. 1.026 Cone 4.223 3.0118 100% 8.882 
mn = 0,108 2O%=I.SU) 70%=6.8S2 
nu = 2.141 sOn=l.879 80%~8.610 
u 2.003 4M=22m Mm=13.11 
ad = 4.431 50%=3.066 SSn=18.48 

m!nlw - 

0.0 l--u& 
0.100 

ME ae4MnG" 
704.0 100.00 0.00 

487.8 100.00 0.00 
418.6 100.00 0.00 
362.0 100.00 0.00 
268.0 100.00 0.00 
148.8 100.00 0.00 - .... .... 
106.3 100.00 0.00 
178.0 100.00 0.00 
148.0 100.00 0.00 
124.6 100.00 0.00 
104.7 100.00 0.00 
B6.00 100.00 0.00 
74.00 100.00 0.00 . .... ...... .... 
82.23 100.00 0.00 
6233 100.00 0.00 
u.00 100.00 0.00 
37.00 100.00 0.00 
31.11 100.00 0.00 

22.00 SS.17 2.W 
18.60 97.11 3.30 

w.16 100.w atu 
..... ..... .... 
16.66 93.81 3.86 
13.08 89.96 333 
11.00 86.02 4.00 

1.600 1o;oo - Ske Q 
4m % e m % Q W i  
s.2m 8202 4.29 
7.778 77.7s 4.71 
6.M1 73.02 6.04 
6.600 6738 6.21 

3.88s 67.47 6.37 
3.270 6210 k l1  

is26 an 6.30 

. .. . . 
2.760 49.9s 6.46 
2.312 41.23 6.78 
1.946 36.47 as1 
1.636 2836 7.44 
1.376 21.62 7.3B 
1.166 14.13 5.86 
0372 8.46 3.3s . . ~ ~  ~~ ~~ 

0.818 6.M 1.68 
0 .W 3-23 I .o( 
0.678 217 0.72 
OAe4 1.46 0.m 
O.U¶ 0.8s 0.48 
0,344 0.41 0.41 
0.20) 0.00 0.00 
0 . M  0.00 0.00 .- ~ ~ .. ... . 
0.204 0.00 0.00 
0.172 0.00 0.00 
0.146 0.00 0.00 

. . ~  ~~ 

10.t 

9.0 

8.0 

7.0 

6.0 

6.0 

4.0 

3.0 

2.0 

I .o 

0.0 
100.0 1000 

0-101 



ib.0 

248.9 
209.3 
176.0 
148.0 
424.6 

M.00 
74.00 

44.00 
31.00 
31.11 
26.16 
22.00 
18.60 
16.66 
13.08 
11.00 

nus3 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
lM.M .__.__ 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 .~.... 
100.00 
100.00 
100.00 
100.00 
59.28 
97.39 
94.23 
90.44 
06.62 

- 
%Gtw 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.?2 
1.89 
3.16 

3.92 
4.01 

3.n 

- Slze (microns) - 
#!ai l c e b a a % w l K u z €  m l w w 4  
1.260 82.61 4.29 

41.Q 
36.86 m.27 
2q.71 
14.18 
8#41 
4.98 

6.81 
e.& 
1.66 
1.63 

3.42 
1.63 

Ln 

0.688 3.16 1.06 I ..... ~ 

0.678 211 0.70 
0.W 1.41 0.64 
0.408 0.87 0.47 
0.344 0.40 0.40 
0.m 0.00 0.00 
0.243 0.00 0.00 
0.204 0.00 0.00 

0.00 
0.00 

0.00 I 
0.00 

I 

0-102 



0.100 

a % E . A a n G W  
04.0 100.00 0.00 
820 100.00 0.00 
B7.8 100.00 0.00 
4S.S 100.00 0.00 .... __.... ..._ 
62.0 100.00 0.00 
96.0 100.00 0.00 
(0.9 100.00 0.00 

1.16 
LOO 
1.60 
i.Q 
1.08 
1.00 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
IOO.OO 
100.00 
100.00 
100.00 
100.00 
99.40 
97.70 
94.72 

87.08 
a i m  

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.90 
1.70 
2.96 
3.72 

4.03 
3.a~ 

1o:oo 1 - She Q 
PlLE %E.Aaww!4 a m  03.0s 4.30 

74.0s sa3 
69.02 6.21 
8361 6.32 
69.49 A42 
63.07 A47 
47.60 A M  
42.06 RW 
3E.20 h(1B 
2B.u 7.6s 
21.8 7.64 
14.26 O S  
8.40 3.46 
4.94 1.83 
3.11 1.04 

1.38 0.63 
0.86 O M  
0.39 0.39 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

207 o.sa 

b.0 

G-103 



o.io0 

JE %Em"!! 
M.0 100.00 0.00 
a 0  loa00 0.00 
W.8 100.00 0.00 
(0.6 100.00 0.00 
62.0 100.00 0.00 
99.0 4M.00 0.00 ._._ _.__ 
u.9 100.00 0.00 
m.5 100.00 0.00 

u.0 100.00 0.00 
w.6 100.00 0.00 
u.7 100.00 0.00 
1.00 100.00 0.00 

r6.0 ioo.00 0.00 

...... ..~. 
Loo 100.00 0.00 
M3 100.00 0.00 !.a 100.00 0.00 

.... 
'.a0 100.00 0.00 
1.11 100.00 0.00 
1.18 100.00 0.e 
Loo w.47 1.66 

97.W 
86.06 
91.42 e m  

2.86 
5.64 

4.09 
3.90 

1 

G-104 



i 

%PASS %CHAI 

0.100 1.000 10;w 1 

E %eet&nG"  
M.0 100.00 0.00 
E O  100.00 0.00 
b7.8 1W.W 6.M -.-- .... .___._ 
18.6 100.00 0.00 
i2.0 100.00 0.00 
n.0 100.00 0.00 
B.9 100.00 0.00 
19.3 1w.w 0.00 
'6.0 100.00 0.00 
l8.0 100.00 OAO 
KS 100.00 0.00 
Y7 lw.w 0.w ~~~ 

1.00 
100 
1.23 
1.33 
L 0 0  
:00 
-11 
.I6 
.a0 
.50 
.Ea 
*M 
.OO 

...... 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
99.66 
90.13 
96.42 

.... 
0.00 
0.00 
0.00 
0.00 
0.w 
0.00 
0.00 
0.46 
1.42 
271 
3.67 
3.86 
4.03 

10.0 

9.0 

8.0 

7.0 

6.0 

5.0 

40 

3.0 

2.0 

1 .o 

0.0 
1.0 lobo 

G-105 
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AW-103 

mnM,for?Omlnwithad.l~yof60mln. 
drml Sonwon 
low mb8 80 mUllc. 
~rmctiw indu = 2.w Patlkm 1.33 w i u m  
I*: WPW 

AW-103 DaW OW2M)I M W I :  OOOOI 

mLMLwm 
Samplr 
sltnmm P.mmti& 
mv = 4.723 IO%= 1.024 60% 8 3.SlO 2866 100% 7.886 
mn a 0.732 20% = 1.306 70% 8 6.408 
ma a 2 . M  3O%a 1.622 60% 8 7.731 
OS 8 2871 404(*2.111 m . l l . 7 6  
sd 8 3.942 60% = 2.866 S6% = 14.87 

nmr: 16% PMX: o i  

o.ioo 

!la mwJ/w 
04.0 100.00 0.00 . .... 
620 100.00 0.00 
W.8 100.00 0.00 
18.6 100.00 0.00 
620 100.00 0.00 
s6.0 100.00 0.00 
48,s 100.00 0.00 
ob.3 100.00 0.00 
76.0 100.00 0.00 
48.0 100.00 0.00 
24.6 100.00 0.00 - ... ...... .... 
04.7 100.00 0.00 
0.00 100.00 0.00 
4.00 100.00 0.00 

100.w 
100.00 
100.00 
100.00 
100.00 
100.00 
sa64 
s6.3s 
SA86 
S236 
88.49 

0.00 
0.00 
0.00 
0.00 
0.00 
0.36 
1.26 
2.64 
3.4s 
3.87 
4.04 

1.600 1o:oo 
- S W b  

rn n e b s % a A M  slw 84.46 4.2s 
7.l76 80.16 4.86 
8.641 76.61 6.00 
6.600 70.61 S16 
4.626 OazI 6.43 
3.86s m.83 6.66 
3.270 64.27 6.m 
2 7 M  46.68 6.62 
2312 43.04 AS8 
1.M 37.13 6.78 
1.636 30.36 7.88 
1.376 2Z47 7.97 
1.180 i4.w 6.09 
0372 8.41 3.66 

4.88 
3.02 
1.SS 
1.32 
0.61 
0.37 o m  
0.00 
0.00 
0.00 
0.00 

1.84 
1.03 
0.67 
0.61 
0.44 
0.37 
0.00 
0.00 
0.00 
0.00 
0.00 

10.0 1000 

10.0 

9.0 

8.0 

7.0 

6.0 

6.0 

4.0 

3.0 

2.0 

1 .o 

0.0 

0-106 



A W-103 
IMIbon 1M-3 
ionkr(rtar~mln.withPd.llyofs0mln. 
Wnul SonWlon 

?~wffl~x=1.WParUIlclr 1.33~lw 
:llc WAon 

:lowmb=OOmUl.a 

0.0 4-J-M 

AW-103 ow. ob12(ysl Murw: oQoo1 
&mDk nmr: 16:33 Pros& 01 
SVmmaDl E€mQm Q h l u k u B  
mv 8 4.m ion= 1.0~1 8W= 3.826 2821 100% 7.661 
mn = 0.648 201(= 1.907 70%. 6.267 

ct = 2.w 40)(02.092 m=11.31 
ad 8 3.780 60% 8 2.821 96% 8 14.27 

M 8 2.113 W O  1.817 80% 8 7& 

I 0-10° -Size 
azl2 5eA4alGtbUm 
7.778 81.01 4.w 
9.2W W3.9 4.32 

8.641 7833 6.03 
6.600 71.90 6.28 
4.626 W.01 6.49 
-8 W.62 6.86 
3.270 64.87 6.70 
2.760 48.17 6.73 
2.312 4a.u 8.03 
1.946 37.41 8.90 

1.168 1.Csd (35 

0.818 4.62 1.87 
0.688 2.w 1.01 
0.678 1.81 0.811 
0.488 0.U 0.62 
0.409 0.41 0.41 
0.344 0.00 0.00 
0.268 0.00 0.00 
0345 0.00 0.W 
0.204 0.00 0.00 
0.172 0.00 0.00 
0.146 0.00 0.00 

i.m W.SI am 
im ma ai0 

0.972 ais a.es 

100.00 
418.8 100.00 
362.0 100,00 
288.0 100.00 0.00 
248.9 100.00 0.00 
209.3 100.00 0.00 
178.0 100.00 0.00 
I 4 a O  100.00 0.00 

(microns) - 
lcedilpWh?lN 

124.6 100.00 0.00 
104.7 100.00 0.00 
66.00 100.00 0.00 
74.00 100.00 0.00 
(225 100.00 0.00 
KZA3 4W.W 0.00 _.__ 
44.00 100.00 0.00 
37.00 100.00 0.00 I 31.11 100.00 0.00 
28.16 400.00 0.00 
22.00 100.00 1.07 
18.60 a8.93 234 

..... _... 

89.911 4.06 

1.600 10;00 
~ 10.0 

1000 
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A W-fU3 
3 

IwWImfor 20 min fallowad wlthr dolay of Bo min. 
!xlundSonloPtion 
:lo*r n(.= 80 mVwR 
~(notfvrhdu-1.70Par(lck 1.333111*dlm 
:lk WPM24 

AW-I03 Daw mm1 Mur#ooao1 
&mph nm: IS37 Pmx: 01 
BYmlllm eworn#kr - 
mv 4.026 IO%= 1.032 80%. 3.787 Z7S3 100% 7.444 
mn = 0.061 20% = 1.304 70% = 6.207 
nu  = 2108 soW=I.(ob 80%=7.3S3 
os = 2.848 40%=2076 W%=11.13 
ad = 3.722 SO%=Z7W S6%= 14.07 

SUE lceaaanaAM 
704.0 100.00 0.00 
m.0 100.00 0.00 
497.8 
118.6 
3620 
W.0 
w).S 
208.3 
176.0 
140.0 
124.6 
104.7 
M.00 

1223 
52.33 
U00 
V.00 
11.11 

r4.00 

~ .~ 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.97 
2.21 
3.26 
311 
4-08 

1.W 1oko - Slzs (! 
nws%G" a m  8a.m 4.33 

7.778 8 is1  4.w 
6.W m.w 6.01 
6.600 71.66 6.20 
4.628 66.37 6.60 
3.88s m.87 AW 
3.270 66.21 6.71 

2312 4 7 6  6.07 
1.w 37.68 6.se 
1.936 30.72 8.11 
1.376 22.01 8.22 
1.W l4.m 6.27 

O.Sl8 4.48 1.81 
0.688 2.61 1.03 
0.678 1.08 0.67 
0.480 0.m 0.61 
0 . M  OM OM 

2.760 &.so 6.76 

0 . 2  a i 2  a u  

0.344 
0.28s 
Q.243 
Q.204 
Q.172 
Q.145 

0.00 
0.00 

0.00 
0.00 

0.00 
0.00 

0.00 ._.. 
0.00 
0.M 
0.00 
0.00 
0.00 

H 100.0 

10.0 

9.0 

8.0 

7.0 

6.0 

6.0 

40 

3.0 

2.0 

1 .o 

0.0 
1000 

G-108 



100.0 

90.0 

80.0 

70.0 

80.0 

so.0 

40.0 

30.0 

20.0 

10.0 

0.0 
0.100 1.000 10:w 

%efwwMi 
04.0 100.00 0.00 
920 100.00 0.00 
87.8 100.00 0.00 
18.6 100.00 0.00 
62.0 100.00 0.00 
86.0 100.00 0.30 
u1.9 99.70 0.00 ~. .... . _.__ 
08.3 99.70 0.00 
16.0 99.70 0.00 
b8.0 99.70 0.83 
24.6 99.37 0.37 
04.7 99.00 0.43 

6.00 88.07 O M  
2.23 87.48 0.70 
2.83 98.78 0.83 
6.00 96.9s 1.00 
r.00 84.8s 1.22 
1.11 93.73 1.m 

B.W w.a 0.m 

LIB 
LOO 
l.60 
I.@ 
1.08 
1.00 

8221 
90.31 
88.02 
86.98 
8239 
79.10 

1.80 
2.a 
288 
287 
3.19 
3.88 

-Size I n  
91;LE %eABnQHAM 
9 . m  7s.42 4.0s 
7.778 71.83 4.m 
8.01 66.84 4.611 
6.m 6239 4.64 
4.92s 67.76 4.80 
3.889 0296 4.W 
3.270 47.W 6.06 
z 7 m  42.81 6.05 
2312 37-86 6.18 
1.94S 3268 6.88 
1.936 28.88 6.40 
1.37s 20.61) 0.4S 
1.W 14.14 622 
0.872 8.92 3.36 
0.018 5.67 1.84 
0.960 3.e 1.17 
0.678 us 0-81 
0.486 1.66 0.63 
0.m 1.02 0.56 
0,344 O A l  0.47 
0.289 0.00 0.00 
0.24 0.00 0.00 
0304 0.00 0.00 
0.172 0.00 0.00 
0.14s 0.00 0.00 

100.0 

0-109 



04.0 
820 
S7.8 
18.8 
620 
98.0 
48.9 
D8.3 

%em 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 

6.600 
4.626 

- % e m  
77.60 
1a.62 
68.11 
64.60 
a.76 
64.82 
4s.m 
4117 

0.00 i.312 sin 
0.00 1.W 33.91 
0.31 1.638 27.M 
0.36 I 1.376 21.28 
0.42 
0.60 
0.60 
0.7s 
0.88 
1.08 
1.37 
1.74 
213 
262 
287 
3.23 
3.6s 

1.166 14.69 
0.872 s.06 
0,818 6.80 
0.684 3.63 
0.678 2.46 
0.m 1.64 
0.48 1.01 
0.344 0.47 .. .. 

10.28s 8.M _.__ I tii 0.00 
0.00 

0.172 0.00 
10.146 0.00 

4.61 
4.76 
1a3 
6.13 
6.22 
A20 
A36 
6.82 
5.70 
6.78 
A46 
3.46 
1.87 
1-18 
0.81 
0.05 
0.64 
0.47 
0.00 
0.00 
0.00 
0.00 o m  

:ronr) - 
ULE %em%Gt!A!l 

G-110 



AW-103 

'mlluc 
W l w  Mu = 2.00 Pwtlola 1.33 W l u m  
le wPAA0-31 

h O H  l M " 0 3  

1 

%PASS %CHAb 

103AW D 8 k  W W 1  Wrw: WOO1 
DuplicP@ Time: M):ZB Pros#! 01 
sL!mEIY P.rcmlik0 Lm-hLHm 
mv = 7 . ~ ~ 7  im=1.004 con=4.624 6.611 OW( ikn 
mn = 0.677 20%. 1.323 7 ~ = 6 . 6 2 4  1.321 40% 1.053 
ma = 2171 so)C= 1.707 80%. 8.867 
cs = 2764 40% = 2321 9on = 17.46 
8d 8 6.42s KO%= 3.222 96%= 27.69 

. -. . .- - 
100.0 

90.0 

80.0 

70.0 

60.0 

50.0 

40.0 

30.0 

20.0 

10.0 

0.0 
0.100 

. .. 
82.0 
97.8 
18.6 
620 
B6.0 
48.9 
Do.3 
rs.0 
48.0 
24.6 
34.7 
B.00 
t.00 
L23 
L33 
t.00 
r.00 
1.11 
#.I6 
L00 
l.60 
LEa 
l.08 
1.00 

u 2 h e 8 8 5 n G W  
04.0 100.00 0.00 

100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
1w.00 0.00 

.... . 
94.64 
9287 
80.80 
88.33 
8s.48 
8227 

.... 
0.00 
0.31 
0.37 
0.44 
0.64 
0.68 
0.82 
1.02 
1.30 
1.67 
2.07 
247 
284 
3.22 
3.66 

1.000 1o;oo 
-Sirs(! 

rn XetwinG" 
92SO 78.62 410 
7.778 74.62 4.46 
6.641 70.07 4.06 
6.600 66.42 4.78 
4.626 60.63 4.88 
3.M) MA6 hi¶ .._.. 
3.270 SO.46 6.29 

2312 38.8) 6.44 
z 7 m  a 1 7  k28 

1.848 34.46 1.02 
1.838 26.43 8.83 
1.376 21.80 6.92 
1.168 14.68 6.67 
0.872 8.11 3J2 
0.618 Ma 1.88 
0,688 3.80 1.18 
0.678 242 0.80 
0.480 1.82 0.62 

0.344 0.4 0.4s 
0.2SS 0.00 0.00 
0.2u 0.00 0.00 
0.204 0.00 0.00 
0.172 0.00 0.00 
0.14s 0.00 0.00 

0.409 1.00 au 

100.0 

8.0 

7.0 

6.0 

6.0 

4.0 

3.0 

2.0 

1.0 

0.0 

0-111 



AW-103 
3 

I mUuc 
w l w  lndrx = 200 Partkk 1.33 Wdlw 
k wPAAo32 

o.ioo 

103AW D.(.: 09/26/91 MUS& WWI 
DUmimm lime: a 3 2  P i n &  01 

mv t 6.847 IQJC 8 1.001 BOK = 4.366 6.334 69% 13.76 
mn n 0.682 2Q%= 1.312 70%. 6.267 1.3'22 41% 1.026 
M 8 2142 30% 1.681 80% = 9.366 

sd = 6.093 60%.3.131 96%=28.41 

sillmQw PIrcrntiks LlLMLww 

OS 2.801 40% 8 2.266 16.31 

is20 100.00 0.00 
W.8 100.00 0.00 

162.0 100.00 0.00 
11a6 100.w 0.00 

az€ ~ 9 t w + I ! l B z E  
9.260 n.73 4.09 
7.776 76.64 4.46 
6.641 71.18 4.68 
6.W e0.W 4.84 
4.626 6l.W 6.06 
3.889 68.61 m8 
3.270 61.36 8.36 
2760 46.99 8.35 
2.312 4O.U 6.112 

1.378 22.00 7.13 
1.166 14.87 6.70 

0.818 6.U 200 
0 . W  3.69 1.18 
0,678 24 i  0.80 
0.488 1.61 0.62 
0.409 0.m 0.63 
0.w 0.49 O M  
0.289 0.00 0.00 
0.243 0.00 0.00 
0.204 0.00 0.00 
0.172 0.00 0.00 
0.146 0.00 0.00 

1.~46 36.12 a13 
I.W a.0 o r  

0.972 9.17 a.m 

98.0 100.00 0.00 
!a9 100.00 0.00 
!W.3 100.00 0.00 
78.0 100.00 0.00 
48.0 100.00 0.00 

w&923&wiIazE == 

24.6 166.00 0.00 
04.7 100.00 0.00 
a.w iw.00 0.31 
4.00 99.66 0.41 

e33 88.76 0.61 
4.00 88.14 0.76 
,7.w m a  0.94 

f.23 m a  0.60 

1.11 SA6 1.21 
6.18 96.24 1.67 
2.00 93.67 1.97 

3.08 86.64 3.18 

a.so 91.70 2.w 
6.66 89.31 2.n 

1.00 115.36 3.63 

1.600 1o;w ~ 100.0 

10.0 

9.0 

8.0 

7.0 

6.0 

6.0 

4.0 

3.0 

2.0 

1 .o 

0.0 
1000 

I 

0-112 



h 1 M W  
A W-103 

1 muma 
HWkl lndu 8 1.70 PaItblD 1.33 M d h l  
1Ir: W P M 3  

LZE f 3 9 d 9 8 w i A M  
04.0 100.00 0.00 
B2.0 100.00 0.00 
B7.8 100.00 0.00 
la8 io0.00 0.00 
k2.0 100.00 0.00 

IOSAW Dltr: 0912Ml Moas* OWQ' 
Dup(icr(, Tim: 09:36 PrmiI: 01 srmmarv E¶mD.ub - 
mv = 6.m rO%=O.gbl 60%. 4.214 8.167 Sm 12.7t 
mn = 0.684 20%. 1.301 70%. 6.000 1.322 41% 1.02: 

os Z842 4onm2.212 SO%=16.16 
ad = 4,761 W%=3.043 SS%=23.07 

I'll8 8 2111 1.866 60% 8 8.663 

Y.0 100.00 0.00 .... _.__ 
46.9 100.00 0.00 
19.3 100.00 0.00 

48.0 100.00 0.00 
U b  100.00 0.00 
u.7 100.00 0.00 
l.00 100.00 0.00 

ro.0 IWAO 0.00 

LOO lM.W 0.38 

L o o  w.Bo 0.87 
f.00 97.w 0.68 
1.11 97.13 1.11 
1.16 86.02 1.46 
Loo S4.m 1.87 . .... 

9289 
M.38 
87.66 
64.M 

. . . . . . . . , 
500 10.00 - 

aeE 
9.2w 
7.778 
6.641 
a m  
4.826 
3.666 
3.270 
2760 
2312 
1.016 
1.w 
1.876 

IRIO 

s.84 
S.61 
242 
1.62 
i.00 
0.46 
0.00 
0.00 
0.00 
0.00 
0.00 

a.28 

U S  
7.14 
7.30 
6.62 
3.84 
205 
1-18 

0.62 
0.64 
0.46 
0.00 
0.00 
0.00 
0.00 
0.00 

aw 

100.0 

- 10.0 

- 9.0 

- 8.0 

- 7.0 

- 6.0 

- 5.0 

- 4.0 

- 3.0 

- 2.0 

- 1.0 

- 0.0 
1000 

9v;E %.5ssu" 

I 

G-113 



0.100 

820 io0.00 0.00 
117.8 100.00 0.00 
18.6 100.00 0.00 
62.0 100.00 0.00 
96.0 100.00 0.00 
03 100.00 0.00 
09.3 100.00 0.00 
76.0 100.00 0.00 
0.0 100.00 0.00 
24.6 100.00 0.00 

1.doo 1 

7.fi0 n.si 4 ~ b  
6,641 73.42 4.76 
6.600 68.67 4S4 
4.626 63.73 6.17 
9.006 68.68 A42 
3.270 63.14 6.63 
2.760 47.@1 6.63 
2312 42.08 A70 
1 . w  36.38 6.36 
1.638 30.02 7.m ~ .. . 

k.7 100.00 
Loo r00.00 
6.W 100.00 
2.23 SS.70 

6-70 
204 

1.08 
1.00 

. .. .. 
91.26 
0.63 
86.66 

0.47 
0.68 
0.78 
1.00 
I .34 
1.74 
2.18 
262 
3.07 
3.67 

... 
3.60 

0.678 241 
0.486 1.61 
0.40S O M  
0.W 0.4 
0.289 0.00 

I 0243 0.00 ._ .. .... 
0.104 0.00 
0.172 0.00 

10.146 0.00 

. 
1.1s 
0.80 
0.62 
0.63 
0.40 
0.00 
0.00 
0.00 
0.00 
0.00 

D.0 

- 7.0 

- 8.0 

- 5.0 

- 4.0 

- 3.0 

- 2.0 

- 1.0 

- 0.0 

G-114 



A W-IO3 

m musu 
Plmctlw Mu = 1.60 krticl* 1.33 Wlun 
E l k  WA4036 

o.ioo 

1 W W  D a k  09/25/81 k x :  oooO1 
D U D l b a  Tim: W62 Prwx: 01 
svmmuv l!wwltl - 
mv = 6.641 10%=0.991 oo)(= 3,948 6.828 67% 1l.m 
mn = 0.680 20% = 1.283 70% 6.636 1.324 43% 1.019 

ct = 2916 40% = 2121 80% = 13.36 
N 2.068 SO% 1.612 60% = 8.077 

Sd 4.229 Son a 2.886 96% 19.64 

w %e&mwfAM 
704.0 100.00 0.00 
w2.0 100.00 0.00 
(97.8 100.00 0.00 
416.6 100.00 0.00 
362.0 IM.00 0.00 

- 10.0 

-- 9.0 

-- 0.0 

-- 7.0 

-- 6.0 

- -  6.0 

-- 4.0 

-- 3.0 

- -  2.0 

- -  1.0 

r -  0.0 
100 

....__ _.._ 
29i.O 100.00 0.00 m a  io0.00 0.00 
209.3 1w.w 0.00 
176.0 100.00 0.00 
148.0 1M.W 0.00 _.__ 
124.6 100.00 0.00 
104.7 100.00 0.00 
M.00 100.00 0.00 
r4.w 100.00 0.00 
12.23 100.00 0.33 
12.33 9B.67 0.41 
u.00 84.26 0.81 ~.~ ~~ -~ 
17.00 96.76 0.67 
11.11 98.08 0.91 

k00 9683 I .e4 
1a.16 97.17 1-24 

..... ... . 
18x4 94.2a 2.09 
l M 6  92.20 2.65 
13.06 89.67 3.00 

. . . . . . . . , 
10.00 

...-. 
64.82 
69.60 
64.07 
48.46 
42.84 
37.06 
a0.60 
23.16 
16.62 
9.42 
6.M 
aei 
2.42 
112 
1.00 
0.4 
0.00 
0.00 
0.00 
0.w 
0.00 

100.0 
-Size (microns) - 

7.778 7a.m 4a1 
6.641 7 4 . ~  4.n 

9.260 83.14 &OS 

pI.01 4.m 
6.24 
6.61 
6.62 
6.61 

6.U 
7.46 
7.m 
6.10 
3.76 
206 
1.lB 
0.80 
0.62 
0.64 
0.U 
0.00 
0.00 
0.00 
0.00 
0.00 

6.n 

0-115 
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100.0 

90.0 

00.0 

- 
-. 

- 

0.100 1.000 10.00 100.0 

a6.23 

96-23 
M.96 
80.23 
8 7 a  

a7.s 

azaa 

7a.78 .c48 
7A30 4.78 
70.62 5.02 
6hW 6.28 
60.21 6.66 
84.66 A67 
48.w A M  
43.32 A84 
S7A 6.84 ..... ... . 
80.84 7,66 
23.38 7.76 
I A U  &I8 
a.m 3.7s 
A67 2.08 

212 OM 
1.62 0.62 
1.00 0.84 

8.61 i.ia 

.... _.. . 
046 0.48 
0.W 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

10.0 

9.0 

0.0 
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r h 0 H  l M W 3  
A W-103 

10 mUHc 
tdnouVi Index 8 1.00 Partick 1.33 Mnllum 
9 k  wPAAo37 

103AW Daw 0912M)I Monx: oooO1 
DuPllcM Time: 1002 Pr#R 01 
BvmMor E!ms!@m - 
mv = 6 . ~ 7  10%. 0.~86 60%. 6.680 66% 10.59 
mn = 0,694 20%. 1.273 70% = 6.304 1.324 44% 1.008 
ma. 2029 30%=1.689 6O%=7.689 
08 = 2957 40%. 2.073 80%. 128 
sd = 3.880 Son = 2.803 96%= 18.60 

0.0 I 
HYE w!+?awlAti IBpE %.eAawi4Ma!z€ 
7 . m  4.47 
9.260 84.81 4.02 

76.82 4.76 
71.04 6.03 
86.01 6.81 

0.100 

4 L E b B S % w d  

47.8 100.00 
416.6 100.00 
362.0 100.00 
294.0 100.00 
248.9 100.00 
206.3 100.00 
176.0 100.00 
148.0 100.00 

100.00 
100.00 

86.00 100.00 
74.00 100.00 
6223 100.00 
S2.33 w.sa 

99.33 
96.88 
98.32 
97.w 
M.47 
)ROO 
93.07 
90.67 
87.77 
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11.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.31 
0.36 
0.44 
0.67 
0.77 
1.08 
1.47 
1.93 
2.40 
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3.46 

1.000 1o;Oo 

8.61 
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0.00 
0.00 
0.00 
0.00 
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A W-103 
RWH IMWS , sontub 2 min. 
'InuSw 
Mhnlndu8 l.tiDP~Iiok 1.33Mwli11111 
Ir: wpm38 

IWAW D.t.: WMWBl IMurW:ooOQl 
Duplkr(r nmr: I O I O  pres& 01 
sllmmuy p.mmtilrt - 
mv a 4.061 1OKnO.BlS BOn. S.W 2.631 IOOW 1388 
mn I 0.W 20% 1.3S2 70% 4.281 
m a 8  1.W sCm8l.W sOnmS.701 
Oe 8 3.w 40% 2303 Bo% = 8.647 
ad n 2894 #m= 2#1 SS?4= 12.1s 

4zE % e a % G J i M  
04.0 100.00 0.00 
820 100.00 0.00 
87.8 100.00 0.00 
18.6 100.00 0.00 
s20 100.00 0.00 
B8.0 100.00 0.00 
483 100.00 0.00 
w.3 100.00 
78.0 100.00 
48.0 100.00 
24.s 100.00 
04.7 100.00 
B.00 100.00 
4.00 100.00 
22;) 100.00 
233 100.00 
6.00 100.00 
7.00 100.00 

91.30 
BS.81 
B3.81 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.3s 
0.s2 
03s 
I .w 
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2 W  
260 
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63.82 

7s.w 
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s7.48 
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40.18 
S3.W 

20.81 
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4.8) 
3.4a 
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1.84 
1.18 
0.U 
0.00 
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0.00 
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19.m 
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8.41 
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8.34 
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O i U  
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537 
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1.23 
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0.13 
0.68 
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0.00 o m  
0.00 
0.00 
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- Ske (microns) - 
xeAEi=m m%w!4Is!!z€ mW.uM8ib5 YM23BWiMMi 

104.0 100.00 0.00 9.260 MW zn 
m20 IORW 0.00 7 . m  9217 3.70 

asam io0.w 0.00 4.826 77.88 7.41 

497.8 100.00 0.00 6.641 8E.47 4.71 
418.6 100.00 0.00 6.600 63.76 6.80 

296.0 100.00 0.00 3,889 70.46 8.01 
246.9 100.00 0.00 3.270 EI.44 B.79 
209.3 100.00 
176.0 100.00 
148.0 100.M 
124.6 100.00 
104.7 100.00 
68.00 100.00 
74.00 100.00 
62.23 100.00 
62.33 100.00 
u.00 100.00 
$7.00 100.00 

26.16 100.00 
22.00 100.00 

1s.m 99.11 
13.08 
11.00 

mi iw.00 

18.60 wee 

W H  1 M kN03 , roniub 2 min. 
17 mUII0 mv 3.469 lM(80.947 6W83.188 2 . W  100% 4.382 
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p@hmdlv@ lndrr = 1.70 Pirtici* 1.33 Medium 

D U P l h b  Time: 1O:lS Pnr #: 01 

mn m 0.633 20% 8 1.304 7M( 8 3.864 

-..-IVY 

FuiQfQm Pormntlln m J a L w w h  

66.24 
96.91 

. .. 
0.00 1.376 21.8i 6.14 

0.00 0.972 10.63 3.61 
0.00 i . 1 ~  is.78 s.ie 
0.00 1 o.ar 7.12 210 -.  

6.02 1.32 
0.96 

1% 0.71 
o n  

0.00 
0.34 
0.66 
0.87 
1.33 
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1 mVuc 
mkd. 2 mi& 
dnctlvrindrx=2.00Patkb 1.33MmjIum 
lk WpAA0)D 

90.0 

80.0 

70.0 
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40.0 

30.0 

20.0 

10.0 
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1 m w  DaW W2M1 M u r ~ o o o O l  
DunlkMo Timr: I020 Pnrk 01 
svmmaor mmIlQle - 
mv I &I84 IO%=O.W EO%=S.O63 2518 100% 5.953 
mn 0.W6 20% 1.274 70%= 5.061 
ma = 1.732 SO%=I.EE2 EO%=4.W 
oa = 3.W 40%=2.121 Wi=E.262 
sd = 1.386 m = z m  36%=8*082 

!KE %eMawlif?d 
04.0 100.00 0.00 
02.0 100.00 0.00 
$7.8 100.00 0.00 
.l&S 100.00 0.00 
62.0 100.00 0.00 .~~... ~~~~ 

3s.o 100.00 0.00 
48.3 100.00 0.00 
09.3 100.00 0.00 
76.0 100.00 0.00 
48.0 100.00 0.00 
24.6 100.00 0.00 
04.7 100.00 0.00 
8.00 100.00 0.00 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
33.83 
39.16 
w.2a 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.31 
0.64 
0.32 
1.80 

- S b  (I 
u€ nebH%a&ti a m  w.73 252 
7.778 94.41 5.56 
8.641 S1.W 4.61 
6.600 W.66 6.84 
L ~ Z S  m.74 7.n .... . . . .. 
5.883 75.22 8.27 
5,270 ES-38 10.24 
2.780 W.71 9-64 
2.312 44.17 7.M 
1.946 M.21 8.82 
l.ES6 29.58 Q.62 
1376 27.N 8.40 
1.W 18.47 6.44 
0.372 11.03 5.70 
D.818 7.55 2.19 
0.W 6.44 1.56 
D.S7B 3.m 0.97 
0.m 2ei 0.81 
DAOS 201 0.73 
D.S44 la RE3 
0.289 0.69 0.69 
0.W 0.00 0.00 
D.204 0.00 0.00 
D.172 0.00 0.00 
3.146 0.00 0.00 
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04.0 100.00 0.00 
1820 100.00 0.00 
S7.8 100.00 0.00 
18.8 100.00 0.00 
620 100.00 0.00 

48.9 100.00 0.00 
m.0 100.w 0.00 

6 . 3  100.00 0.00 
76.0 100.00 0.00 
48.0 100.00 0.00 
24.8 100.00 0.00 - ... .....~ . . ~ ~  
04.7 100.00 0.00 
8.00 100.00 0.00 
4.00 100.00 0.00 
2.23 M0.w 0.00 ...... ~... 
233 100.00 0.00 
4.00 100.00 0.00 
7.00 100.00 0.00 
1.11 100.00 0.00 .... 
8.18 100.00 0.00 
200 100.00 0.00 
8.m io0.00 0.00 
&bp 100.00 0.00 _.__ .... 
3.00 100.00 0.64 
1.00 SS.48 1.00 

100.0 

7.778 m.4 
8.641 88.18 
8.600 MA7 8.10 

IS2 
&36 
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9.48 
0.87 
0.00 
0.00 
0.00 
0.00 

. ... 
4.62s em 7.77 am 74.60 L I ~  
w o  86.51 9.m 
z.7~0 ss.78 e..# 
2312 47.22 7.10 
1.848 40.12 8.38 
1.836 33.74 6.87 
1,376 27.07 7.24 
1,166 18.88 8.66 
0.972 ia.si 4.m 
0.888 Li3 1.81 
0.678 1.+7 
0.468 0.10 
0 . M  0.88 

aeia 3.78 28s 

0.244 0.81 
0.67 I 

1 
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m3 

I m U w  
#IW 1 min 
& t i v r ~ x * 1 . 7 O P a M c h  1.3SM.dlum 
Ik: wAAo41 Murunmm12 
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mn = 0.444 2096=1.019 70%. 3Jm2 I.IS m 0.92 
ma = 1,616 80% = 1.28s SO%= 6.482 
w = 3.WI 40%. 1.W W 8 9 . 3 2 3  
ad = 2.820 60% 8 2ocn 96%. 14.62 

lzE %e€Bs!u 
04.0 100.00 0.00 
820 100.00 0.00 
87.8 100.00 0.00 
18.0 100.00 0.00 
62.0 100.00 0.00 
IO.0 100.00 0.00 
M.9 100.00 0.00 
m.3 100.w 0.00 
r0.0 1w.w a m  ...... _.__ ~~~ 

l8.0 100.00 0.00 
u.6 100.00 0.00 
M.7 100.00 0.00 
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1.00 
113 
?33 
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1.11 
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LOO 

i.66 
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100.00 
100.00 
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0.00 
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3270 
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Q.146 
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33.24 
24.68 

f.1.38 
8.w 
6.m 
4.43 
3.22 
220 
1.31 
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0.00 
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0.00 

i 8 . n  

-SlZe(! 
nGtlf?a 
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3.27 
3.77 
4.34 
6.02 
6.86 
6.M 
6.86 
6.86 
8.46 
7.73 
8.W 

6.41 
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1.62 
1.21 
1.02 
0.W 
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0.00 
0.00 

7.77 
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1.60 
5.66 
1.08 
1.00 

06.64 
96.32 
S3.81 
9200 

0.00 6.600 
0.00 4.626 

0.00 3.270 
0.00 2.7a 
0.00 2312 
0.00 1.946 
0.00 1Rs6 
0.00 1.376 
0.00 1.1m 
0.00 0.872 

0.41 0 . 8  
0.41 0,678 
0.4s 0.m 
0.64 0.408 
0.71 0.344 
0.84 0,289 

0.00 am9 

0.m am 

1.22 
1.61 
ill 
2.18 

0.172 
0.146 

84.06 
60.38 

7131 
s6.w 
a.70 
63.93 
48.02 
41.46 
33.66 
24.w 
16.88 
11.18 
7 M  

3.18 
2.14 
1.28 
0.64 
0.00 
0.00 
0.00 

70.13 

6 .n  
4.10 

8.67 
7.80 
8.89 
7.m 
6.61 
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0.00 
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m H  I M W 3  0 %  

mlcm2 mln 
mrotlvr M i x  = 1.6 Paiticlr 1.33 Wium 
Ilc wPAAa43 

A W-103 
mUuc 

E wpnasnm&K 
04.0 100.00 0.00 
820 100.00 0.00 
B7.6 100.00 0.00 
f6.S 100.00 0.00 
620 100.00 0.00 

1WAW Daw 0%126/81 Murs oooo1 
DuolimW Time: lk41 P n s #  01 

my = 4.208 10%=0.688 60%. 2898 4.641 62% 8.928 
mn I 0.437 20%=0.961 70%= 3.966 1.076 48% 0.962 
ma= 1.m m r 1 . 2 3 0  60%=6.834 
cs m 4.138 40% 1.660 90%. 10.16 
ad 8 3.103 60% I 2094 96%. 16.67 

&nuJnix .&!w!em - 

...... ~~ 

B0.0 100.00 0.00 
0.8 100.00 0.00 
D9.3 100.00 0.00 
16.0 100.00 0.00 
M.0 100.00 0.00 
24.6 100.00 0.00 
M.7 100.00 0.00 
l.00 100.00 0.00 
l.00 100.00 0.00 
L23 100.00 0.00 
l.33 100.00 0.00 
Loo 100.00 0.00 . .. 'no 100.00 0.88 
1.11 99.17 0.86 
1.16 88.32 0.86 
!.W 87.99 *. lA ... . ..... .. . . 
1.60 96.22 1.38 ;.sa 94.63 1.69 
1.08 83.14 206 
1.00 248 

~~~. . 
81.09 

2.312 

1.376 
1.164 
0.872 
0.816 
0.688 
0.678 

0.54) 
0.288 
0.243 
0.204 
0.172 
0.146 

- 
%&a4 
80.63 
86.74 
8243 

74.38 
89.42 
a 8 2  
68.32 
6288 
41.76 
4201 
a09 
27.14 
18.63 
13.81 
10.01 
7.30 
6.28 
s.68 
242 
1.39 
0.67 
0.00 
0.00 
0.00 

71x08 

- S h p  
lLEtMly 
2.88 
a31 
3.76 
4.30 
4.80 
6.60 
6.60 
A34 
6.23 
6.14 
&82 
7.86 
7.61 
6.72 
3.80 
2.71 
2.02 
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1.27 
1.03 
0.82 
0.67 
0.00 
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A W-103 

i mUuc 
mlutr 2 mln. 
dmliw Index * 1.70 Pa&b 1.33 MtdlUrn 
k w p w  

103AW Dam mM)1 M0lr.X: ooool 
oupljoll, Time: 1OM P m t :  01 svmmacr Exwlw.8 - 
my s 4.032 lo%= 0.682 60% = 2823 4.476 81% 8.M 
mn s 0.438 20% s 0.972 70%. 3.881 1.076 49% 0.969 
ma x 1.432 30%=1.216 80%. 6.019 
01 s 4.191 40%. 1.621 80%=9.683 
d s 2W SO%s205( BS%slLII8 

1w.a 

90.0 

80.0 

70.0 
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40.0 

30.0 

20.0 

10.0 

0.0 

ULE wes%Q"BlIE % e w W k w S p E  
BZO io0.00 0.00 7.na a s 2  3.a 
B7.8 100.00 0.00 6.641 83.2s 3.74 

'04.0 100.00 0.00 9.260 8 8 s  281 

118.6 100.00 0.00 6.600 79.62 4.32 
162.0 100.00 0.00 4.626 76.20 4.97 
!W.O 100.00 0.00 3.888 70.23 6.48 
M.9 100.00 0.00 3.270 U.76 6.118 
D9.3 100.00 0.00 2.7W 6S.17 6.33 
176.0 100.00 0.00 2.312 63.84 6.26 
148.0 100.00 0.00 l.w 48.m 6.80 

B.00 100.00 0.00 1.1a nr 7A7 

124.6 io0.00 0.00 1 . ~ 6  an 7.03 
lW.7 IW.W 0.00 im a 7 0  8.10 

I 

wes= 

. . - - - - - - .  _.- 
o.io0 1.000 1o:oo 

'a 100.00 0.00 
1215 100.00 0.00 
i233 100.00 0.00 
u00 100.00 0.00 
17.00 100.00 0.M 
11.11 98.37 0.09 
S.16 88.60 0.66 
2.00 97.83 1.07 
a m  88.76 1 3  
8.€8 96.40 1.67 
3.08 93.73 2.01 
1.00 81.72 239 

7.40 
6.34 
3.72 us 
1 .SI 
0,6@ 
0.00 
0.00 
aw 

0.872 19.88 
0.618 14.14 
0.688 10.10 
0.678 
0,468 
0.409 
0.344 
0.288 
0.243 
0.204 
0.172 
0.146 

I 

.... 
6.86 
%s8 

2.08 
112 
1.29 
1.04 
0.83 
O M  
0.00 
0.00 
0.00 

z7e 

lo00 
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9.0 
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7.0 
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I mUuc 
mlutr 2 mlh 
Wlv. lndu = 200 PIltlclr 1.33 M.dlvn 
IC W P W  

IOSAW DI1I: 0912M)I M u r i k o o O Q l  
D u d W  nmr: i o s i  PNSX: 01 
Bvmmaor Ew4CdlM RkLuLmm 
mv = 3an ions 0 . 0 ~ 1  eo%= 2762 4.401 61% 8.0~7 
nn 0.440 20%=0.966 70%. 3.768 1.074 4% 0.967 
n u  u 1.416 90%+1.203 80%=&434 
CI 4.237 m.1.498 90%.9.2M 
ad u 2837 60%=1.931 96?4=14.04 

1w.a 

90.0 

80.0 

70.0 
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60.0 
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30.0 

20.0 

10.0 
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am %wm2Etwli%Fl %wm%WANsLLE. 
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6.641 84.01 3.72 
7.776 67.24 3.23 

8.600 60.28 4.90 
4.626 76.93 4.94 
3.688 71.06 6.47 
3.270 86.68 6.00 
2760 68.98 6.38 

1.w 48.27 6.87 
1.836 43.4 7.10 
1.376 51.90 8.21 
1.168 20.09 7.7s 
D.872 20.30 6.96 
D.818 1434 4.00 
D.W I028 281 
D.678 7.47 2.03 
D.486 6.38 1.83 
D.409 3.76 1.90 
D.344 246 1.06 
D.289 1.40 0.M 

0.67 0.67 
D.204 0.00 

0.00 D.172 0.00 

2312 MU 6.32 

Dm 0.00 

0.l-00 1.600 1o:oo 

xEw%G!w u % e m % W A N  
04.0 100.00 0.00 
B20 100.00 0.00 
S7.8 100.00 0.00 
io.( io0.00 0.00 
620 WMl.00 0.00 _.__ 
96.0 100.00 0.00 
48.9 100.00 0.00 
09.3 100.00 0.00 
78.0 100.00 0.00 
48.0 100.00 0.00 
24.6 100.00 0.00 
D4.7 lW.00 0.00 
0.00 100.00 0.00 ..-. .-.... .... 
4.00 100.00 0.00 
223 100.00 0.00 
2.33 100.00 0.00 
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7.00 1w.w .... ..._.. 
1.11 93.62 
9.18 98.96 
200 9820 
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96.92 
94.31 
9236 

0.48 
0.67 
0.76 
0.W 
1.28 
1.81 
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2.54 

.. 
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PE melm%QlAtiazE 
D4.0 100.00 0.00 
820 100.00 0.00 
W.8 100.00 0.00 

120 

&em%stw azE %Mm!4Gtw 
S260 84.16 241 
7.778 81.74 2¶1 
6.641 

100.00 

1 I 

0.00 lksoo 
0.66 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

100.00 
100.00 
100.00 
1w.00 
IM00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 

.-. 
3.888 
3.270 
2760 
2812 
1.846 
1.636 
1.376 

0.00 14.826 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.19 

0.00 

1.166 
0.872 
0,818 
0.688 
0.878 

0.408 
0.544 
0.28¶ 

a m  

0.204 

I.& I 0 . M  

81.07 
70.00 
70.26 
a40 
63.24 
47.12 

so.02 
2fa¶ 
16.20 
10.72 
7.00 
6.48 

246 

0.68 
0.00 
0.00 
0.00 

an 

3a.m 

a78 

1.a 

3.61 I 
4.26 
6.07 
b.72 
m 
6.63 
6.63 

7.66 
8.86 

a12 

8.73 
0.68 
4.40 
8.03 
2.21 
1.70 
1.89 
1.06 
0.68 
0.66 
0.00 
0.00 
0.00 



- Slw (r 
4% %E4?s!kawNE %lwsnGdAH 
820 100.w 0.00 r m  82.10 263 
04.0 100.00 0.00 8.20 84.61 241 

97.8 400.00 0.00 6.641 63.21 J.46 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
49.61 

87.86 
90.91 

Bc4r 

0.00 6.m 
0.00 4.626 
0.00 3,688 
0.00 3.270 
0.00 2 7 0  
0.00 2,312 
0.00 1.848 
0.00 1.636 
0.00 1 . m  
0.00 1.1# 
0.00 OM2 
0.00 0.818 
0.00 0.w 
0.00 0.676 
0.00 0.480 
0.00 0.40) 
0.00 0.344 
0.3) 0.m 
0.64 0343 
1.02 0.204 
1.48 0.172 
1.86 0.146 

~ ( L T S  hir 

74.4 6.70 

an 6.22 
47.w 7.78 

81.68 6.01 

70.08 6.88 
64.8a 6.6s 
m.34 6.67 

3).7* a.34 
30.46 *.I6 
21.50 8.W 
14.32 4.w 
a.72 am 
&6a 2.14 
4.66 1.w 
286 4.24 
1.71 0.w 
0.13 0.73 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
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w 9 L e 8 8 8 m  
'w.0 100.00 0.00 . ... ...... _.__ 
820 100.00 0.00 
97.6 100.00 0.00 
18.6 100.00 0.00 
62.0 100.00 0.00 
.... 
48.9 100.00 0.00 
09.3 100.00 0.00 
76.0 100.00 0.00 
48.0 100.w 0.00 
24.6 100.00 O a a  - 
04.7 100.00 0.00 
B.00 100.00 0.00 
b.00 1w.w 0.00 . .. 
219 100.00 0.00 
233 100.00 0.00 
1.00 100.00 0.00 
1.00 100.00 0.00 
1.11 100.00 0.00 
B.<B i00.W 0.00 
2.00 100.00 0.36 
1.60 99.66 0.68 
b68 99.07 0.34 
1.08 88.13 1.40 
1.00 96.73 1.88 

- Slze ( 
lCeeaanGwY 

8.260 94.86 236 

6.1111 69.66 3.42 
6.6W 86.24 4.i7 

7 . m  s u o  2.84 

4.626 62.07 
77.02 
71.27 
66.34 
69.88 
64.12 
41.89 
40.06 
90.66 
21.19 
14.14 
8.61 
6.m 
4.40 
264 
1.06 
0.70 
0.00 
0.00 
0.00 
0.00 

6,06 
6.76 
6.83 
6.66 
6.68 
6.23 
7.84 

9.32 
7.w 
4.83 
3.01 
210 
1.a 
1.19 
0.86 
0.70 
0.00 
0.00 
0.00 
0.00 

9.60 
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AW-103 
m o n d l M W 3  
mlubfor20 mln. @lo W 
kwRab=17mUuc. 
~Imclivr Index = 1.50 Par(kWi.33 M l u m  
lk WPAGdI 

%&24%GHM 
04.0 100.00 0.00 
B2.0 100.00 0.00 

l a w  D a k  OB/2(vBl Mew& ooOo1 
Dud- Tlm: 11:SB PnrR 01 
Bummaol PIrCIntlln M-yQmJm 
mvm 2.803 10%=0.708 60%=2285 3.833 4S% 6.046 
mn m 0.641 2 0 % ~  0.848 70%=3.2080 1.090 66% 0.874 
nu = 1.378 30%. 1.141 80%=4.188 
os = 4.360 40%=1.362 W%=6.344 
sd = 1.97s 60% = 1.899 8S%= 8.778 

...... .... 
S7.6 100.00 0.00 
18.6 100.00 0.00 
s20 100.00 0.00 
88.0 100.00 0.00 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
9 M 2  
98.70 
97.42 

~ ~~ 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 ..._ 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.40 ~. .. 
0.82 
1.20 
1.78 

- Slze (r 
sK€ %e&B%Gtw 
8.260 S A M  228 
7.778 93.a 2.80 
9.Ul  sRR 3.41 
6.600 87.1s 4.19 
4.826 8288 8.08 
3.e4s n.aa s.m 
3.270 72.208 S.87 
2.7W 86.11 A70 
2312 80.41 A80 
1.846 a 8 1  9.30 
1.83s &.SI 7.w ... . . . .. . 
1.376 40.62 9.74 
i.166 30.78 9.66 
0.872 21.22 7 a  
0.818 4a.m AOS .. ._... ..__ 
D.088 9.51 3.02 
0.W8 8.2) 208 
0.469 4.21 1.62 

.. . . 
0.344 1J6 0.88 
0.289 0.68 0.68 
0.243 0.00 0.00 
1304 0.00 0.00 
1.172 0.00 0.00 
2 1 6  0.00 0.00 
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A W-103 
3 

lmUm 
!onbtmZOmln 
IUntliW lndrx = 1.70 Patllelr 1.33 W l u m  
Ik wpAw2)1*arunmmt 1 

103AW Dl(r: oBs1MIl Murl:WW 
Dudlcata nma: 12:m PMX: M 
s!m!m PrrCmwI, - 
mv a 2784 10%=0.710 60%. 2277 3.817 46% 4.9C 
mn = 0.641 ~ = O . M E  701(= bwg 1.0~0 w 0.87: 
ma = 1.3'11 3on = 1.140 8on = 4.140 
08 8 4.368 40~=1.560 mm=e.zes 
rd 8 1.968 60% = 1.686 96% = 8.666 

4zE %E4ss%!wN 
04.0 100.00 0.00 
920 100.00 0.00 
97.8 100.00 0.00 
18.8 1M.M O M  

b.00 
LOO 
2.23 
2.33 
LOO 
r.00 
1.11 
1.16 
LOO 
1.60 
I.# 
LOO 
1.00 

... 
620 100.00 0.00 
89.0 100.00 0.00 as 100.m 0.00 
w.3 100.00 0.00 
76.0 100.00 0.00 
M.0 100.00 0.00 
24.6 100.00 0.00 
D4.7 100.00 0.00 

100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.M . .. 
100*00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.48 
SS.64 0.7s 
sa76 
97.62 

... . 
1.23 
1.73 

..... 
ab41 w.n 8.40 

3.1~13s 7ao7 &us 
6 . W  67.37 4.1s 
4.926 63.38 6.11 

5.270 72.22 6.01 
2760 M.21 6.71 
2312 00.60 h6# 

. ... . 
1.w u.61 aoi 
1.376 40.M S.76 
1.168 50.84 9.61 
0372 21.23 7.26 

0.688 as0 3.00 
0.678 B.30 207 
0.486 4.23 1.62 

. 
0.344 1.68 O M  
0.289 0.66 0.66 
0.243 0.00 0.00 
0.204 0.00 0.00 
0.172 0.00 0.00 
0.146 0.00 0.00 
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"F-8862 Rev. 0 
IWAW D.t.: 0812M)l MUS* Woo2 

'myuo mv = 2.796 10%. 0.713 60%=2.260 3.790 46% 4.W 
inrol(r20 min mn = 0.646 201L~0.648 70%=3,0S4 1.091 66% 0.W 
M v a  Mea * 200 Pmticl* 1.33 Nlrdlm ma B 1.379 Smc=l.l40 80%=4.108 
Iv.wPAoo?Mucummt2 CI 4.381 40% B 1.36s SO% B 6.208 

ad B 1.S33 Son = 1.691 0696 = 8.668 

A W-fO3 D ~ l i c r t .  Time: 1207 PmI: 01 
svmmuv Pucrntilrr - 

Eli %eAB%!aM 
MO IW.W 0.00 
820 100.00 0.00 
$7.9 
18.6 
620 
W.0 
w.9 

Loo 
LOO 
?25 ?as 
1.00 
" 
' * f l  
1.19 
LOO 
1.60 
1.68 
io8 
.W 

100.00 
100.00 
100.00 
100.00 
lW.00 
100.00 
100.00 
99.67 
ea83 
97.64 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.u 
0.74 
1.1s 
1.70 

10.0 
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~~ 

40.0 

30.0 

20.0 

10.0 

0.0 
0.100 

A W-103 
S 

I mlluc  
~ntcat020 rnih 
~ M o x = i . w P ~ d b ~  1.33Modlm 
k: WPm 

103AW DltE 08/2YeI WX: OOQOI 
DuDlIO& The: 1212 Pros& 01 
Bvmmaol &l.wlh pk vom 
mv 2742 10%=0.716 60%. 2.288 3.778 46% 4.802 
mn = 0.648 20% 8 0.848 7O%= 3.038 1.082 66?4 0.886 
IM 1.m m = i . i m  s o w k 0 7 8  
m = k38a 40% 8 1.367 80% = 8.132 
rcl = 1,811 tm 8 1 . ~ 7  ssn = s.427 

- ske Q 
E !&a.a%G!M aEbBI#sM!d 
04.0 100.00 0.00 86.12 220 
92.0 1W.M 0.W 9.332 214 ...... .... 
87.8 100.00 0.00 
18.6 100.00 0.00 

46.9 100.00 0.00 

78.0 100.00 0.00 
UI.0 100.00 0.00 
24.6 100.00 0.00 

1.00 100.00 0.00 
LOO 100.00 0.00 
1.23 100.00 0.00 
1.33 100.00 OM 
LW 100.00 0.00 
r.00 100.00 0.00 

m.0 100.w 0.00 
w.0 100.w 0.00 

~9.3 io0.00 0.00 

~4.7 100.w 0.00 

. .. . . -. . 
9.641 81.18 3 s  
6.600 87.82 4.17 

5.270 7261 0.08 

2312 (0.76 6.03 
1,846 M I 2  6.33 
1.WS 48.70 8.00 

1.188 30.89 8.72 
0.872 21.17 7.33 
0.818 18.84 4.71 
0.008 8.18 3.00 
0.670 *I3 206 
0 . a  4.M f.48 

4.026 ea.es 6.15 
a,w 7 a a  MI 

2.7~0 @.a 6.77 

i . a n  40.73 8.84 

1.11 100.00 0.00 
1.10 100.00 0.00 
1.00 100.00 0.00 
1.60 100.00 0.38 
1.60 99.81 0.88 
1.08 88.82 1.14 
1.00 97.78 I.@ 

1000 

N E  l h e B B s n G w  

0.408 290 1.11 
0.344 I .II OM 
o a *  O S 3  0.03 
0.243 0.00 0.00 
0.204 0.00 0.00 
0.172 0.00 0.00 
0.146 0.00 0.00 
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A W-I03 Duplicate 
iR” lMt&Wf 
lowowRltr=4Dmllrec 
)onlcllelo min 
bfmtiw Max z 1.70 Padklr 1.33 W l u m  
91r: wpm 

103-AW Daw OgnWI M u s &  Wool 
Dupiiu(r Tim: 1216 Pros#: 01 
Hvmmary .Bm!!m pb vow width 
mv = 2.720 10%=0.716 809(=2.248 S.760 46% 4.711 
mn 8 0.660 20%. 0.919 70?6=3.021 1AS3 66?4 0.888 
ma = 1.377 30%. 1.138 8 W =  4.047 
cs = 4.3M 40% = 1.3M SO% 8.061 
MI = 1.890 60% = 1.683 96% = 8.502 

I 0.100 

692.0 100.00 
497.8 400.00 0.00 ._.._ _.__ 
418.6 100.00 0.00 
3620 100.00 0.00 
299.0 100.00 0.00 

1248.9 100.00 0.00 - .... .... 
209.3 100.00 0.00 
176.0 100.00 0.00 I 148.0 100.00 0.00 
124.6 100.00 0.00 
104.7 100.00 0.00 
68.00 100.00 0.00 
74.00 100.00 0.00 
6223 100.00 0.W 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
98.64 
98.9s 
87.90 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.36 
0.66 
1.08 
1.61 

1.000 10~00 
1 10.0 

10.0 

9.0 

8.0 

7.0 

6.0 

6.0 

4.0 

3.0 

2.0 

1.0 

0.0 
1000 
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A W-103 Duplicate 
1MElrN03 

low h = 4 0  m U 8 ~ .  
mlwta 20 min. 
d d h  lndrx = 2.00 Puilok 1.33 MIdlUm 
llr: WPm 

~ . . . . . . . 
o.io0 1.000 1o:oo 

AW-I03 DPII. oenwi ~urrw: mi 
DuDIM.  Tima: 1220 Pros#: 01 
svmrmol errc#ntikr pit VOM HnQlh 
OIV 8 2688 1@%80.717 2.238 3.740 a 4.852 
mn = 0.661 2O%=O.S49 70%=3.W4 1.093 66% 0.864 
ma 8 1.377 3O%=1.138 80?4=4.020 
ct = 4.968 40%=1.364 W%=AM9 
ad I 1.672 60% 1.678 86% = 6.178 

UE %eAss%Gw 
04.0 100.00 0.00 
82.0 100.00 0.00 
87.8 100.00 0.00 
16.6 100.00 0.00 
620 100.00 0.00 
64.0 100.00 0.00 
48.8 100.00 0.00 
08.3 lW.00 0.00 

100.00 
100.00 
100.00 
100.w 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
IW.00 
100.00 
100.00 
100.00 
89.67 
88.06 
86.03 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 .... 
0.33 
0.61 
1.03 .... 
1.61 

I!!! 100.0 ! ! !!!!!I! 1000 

10.0 

9.0 

8.0 

7.0 

6.0 

5.0 

4.0 

3.0 

2.0 

1 .o 

0.0 

- Size (microns) - 
7.778 e4.u 271 
8.260 a6.46 219 

6.641 81.62 3.36 
6.600 86.26 4.17 
4.626 84.08 6.13 
3.868 78.64 6.83 
3.270 79.03 6.14 
2.760 86.68 684 
2.312 61.06 6.70 
1.946 66.36 6.38 
1.636 48.86 8.11 
1.376 40.86 8.90 

0.872 21.18 7.38 
Q.816 13.80 4.74 
Q.60 a.oe 9.01 
Q.678 6.06 204 
mm 4.01 1.46 
0.409 2w 1.08 
D.344 1.46 0.84 
3.238 0.62 0.62 
j.245 0.00 0.00 
1.201 0.00 0.00 
1.172 0.00 0.00 
>.I46 0.00 0.00 

1.m 30.w 8.77 
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A W-103 Duplicate " 
micltrlor2mlnwithrs0mln &lay 
ctmul Sonlcallon 
ow&= 17 m u m  
-lndu=l.W Pattiole 1.33Mdlum 
k: 1oJAww1 

AW-I03 DID: 0812M)I M u r k  OW01 
DUPliMb nmr: P ~ Z :  01 
SumPMol .w?.%Qw lalwuim 
mv 8 4,163 lW=O.SBl oOn83.833 8.867 28% 6.317 
mn = 0.826 20%. 1.240 70% 6.184 3.306 36% 290s 
ma 8 2033 30%. 1.672 80%. 7.13s 1.204 37% 0.810 
01 = 2361 40nr2.108 SO%= S.770 
ad 8 3.407 60% = 2.686 06% = 11.46 

E %.em" 
M.0 100.00 0.00 
D20 100.00 om0 
b7.8 100.00 0.00 
18.6 100.00 0.00 
R.0 100.w 0.00 
N.0 100.00 0.00 
l8.s 100.w 0.00 
w.3 100.00 0.00 
M.O 100.00 0.00 
la0 100.00 0.00 ~. ..._ 
14.6 100.00 0.00 
M7 100.00 0.00 
1.00 100.00 0.00 
1.00 100.00 0.00 

l.11 
1.16 
!.W 
1.60 
i.t8 
Lo8 
.OO 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
SO.18 
saai 

~... 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.82 
4.37 
6.62 

b.0 
-Size (microns) - 

7.776 82.a 6.29 
0.260 66.1) 6.66 

6.641 77.36 hn 
6.m 72.06 6.67 
4.626 66.4 6.97 
3d8S 00.62 6.17 
3.270 64.36 AS6 
2.760 46.40 6.63 
2.312 42.87 6.42 
1.w 37.46 6.u 
1.836 31.61 637 
1.376 2164 7.67 
1.168 16.S7 6.61 
0372 10.34 4.60 
0.818 8.88 2.00 
0.668 3.26 1 A0 
0.678 1.80 0.87 
am 0.U 0.68 
O M S  0.37 0.37 
0.344 0.00 0.00 
0.280 0.00 0.00 
0.2Q 0.00 0.00 
0.204 On0 0.00 
0.172 0.00 0.00 
0.146 0.00 0.00 

1 
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0.100 1.600 10;00 

...... .... 
1.00 100.00 0.00 
LOO 400.00 0.00 
M3 100.00 0.00 
L33 100.00 0.00 
Loo 100.00 0.00 

100.0 1000 

.._. - 
1.166 
0.972 
0.818 
0.w 
O A m  

B7.8 100.00 0.00 16.641 
18.6 100.00 0.00 
62.0 100.00 0.00 4.826 
ma0 100.00 0.00 3,688 
1AS 100.00 0.00 - - -  I 3.270 
MB.3 400.00 0.00 f 2.7M 

-.-- I 
. ... 
rao 100.00 0.00 2312 
46.0 100.00 0.00 1.946 
24,s 100.00 0.00 1.636 
M.7 100.00 0.00 I 4.376 

.__.__ _.__ -.-. - .... 
500 100.00 0.00 0.480 

LIQ 100.00 0.00 0.344 
1.11 100.00 0.00 10.408 

1.08 
1.00 

98.40 
S4.u 

... . 
4.04 ltg 
6.48 

- Size (a 
!45?mxwtl 
88.94 6.61 
..... 
78.12 a27 
72.86 6.68 

61.26 6.23 ma2 &S7 

07.27 aoz 
. .... 
4S.06 6.48 
43.66 8.36 
30.21 ass 
3232 7.01 
26.91 7.74 
17.67 0.84 
10.73 4.68 
6.08 271 
5.34 1.61 ... . ... . 
l.M 0.85 
0.94 0.67 
0.37 0.37 
0.00 a00 .... _.__ 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
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0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.21 
3.64 
6.37 

78.6s 
416.6 100.00 6.600 73.68 
3620 

3.69 
3.270 
2760 
2.312 
1.946 
1,836 
1.376 
1.166 
0.972 
0.818 
0.668 
0.676 
0.486 
0,409 
0.M om 
0.243 om 
0.172 
0.146 

100.00 0.00 I1826 
296.0 
246.9 
209.3 

148.0 
1246 
104.7 
66.00 
74.00 
6223 
6233 
44.00 
37.00 
31.11 
26.16 
22.00 
18.60 
16.66 
13.06 
11.00 

17e.o 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
loA00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
98.7s 
S6.16 

66.00 
81.S6 
66.66 
48.64 
44.12 
36.77 
3287 
26.80 
17.82 

6.13 
3.37 
I .E3 
0.93 
0.88 
0.00 
0.00 
0.00 

0.00 
0.00 

a00 

8.06 
6.29 
6.02 
6.62 
6.36 

7-07 
7.68 
7.00 
4.79 
276 
1.64 
0.80 
0.67 
0.24 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

6.80 
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A W-103 Duplicate 
NpoH 

onW for 2 min. follorvvd by a W mln. ddry 
xlrmpl ronlallon 
lowntb. 0 muut .  
.h;lotivr indm oftha puttelr = 200 and the nwdkm = 1.33 
Ik: 103AWwI 

60.0 

40.0 

30.0 

20.0 

10.0 

0.0 
0.100 

AW-I03 Daw 09/28/31 W x : o o O o l  
Dudlor(r Tim.: e 3 6  ~mx: 01 
ilvmmaol !%s.eam M a L m u w l  
mv 3.912 10%=0.910 oOn= 3.W 8.999 29n 4.784 
mn 0.828 20%=1.202 70%=4.828 3.314 36% 2234 
mal 1.w m t i . ~  m=asSse i.131 3 9 ~  om 
sd = 3.239 W4m2.733 3 6 % ~  10.72 
0. 8 3,060 m B 1 . 8 3 6  ~ l 3 . 1 1 6  

LKE %ef?&!B%Gtw 
04.0 100.00 0.00 
azo 100.00 0.00 
s7.8 100.00 0.00 
18.6 100.00 0.00 
620 100.00 0.00 
36.0 too.00 0.00 
48.3 100.00 0.00 

1.00 

100.00 
1 00.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.w 
100.00 
100.00 
100.00 
100.00 
100.00 
S.00 
36.70 

.... 
0.00 
0.00 
0.00 
0.00 ~~.~ 
0,w 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.00 

1.000 1o:oo - slze (I 
I L e M L s ! & w  

s.260 90.48 6.82 
7.778 84.86 633 
6 . M  7S.47 6,31 
6.W 74.16 6.U 

3.883 92.62 6.32 sm w.20 6.01 
2,760 60.13 6 M  
2312 44.67 6.37 
1.946 38.20 6.31 
1.W 3S.26 7.10 

1 . W  18.23 7.11 
D.972 11.12 48s 

4626 9o.w aw 

t m  20.13 7.36 

0.38 091 .... .... 
x344 0.00 0.00 
~.283 0.00 0.00 
1.243 0.00 0.00 
1204 0.00 0.00 
LIT2 0.00 0.00 
LIU 0.00 0.00 

m.0 
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H 
A W-103 Duplicate 

mlcr(rlor2mi~wilh~BOmlndday 
dnul micalion 
amlo=  IOmUuo. 
BINOW itidtx of W particla = 1.W and thr medium = 1.33 
IC 1wAww6 

- She (mkronr) - 
a neAHmKa&!zE ne448WlAM 8lz€ nf?Am%wiMsuE %e€!a%G" 
120 I W . ~  0.00 7.778 a 1 0  rn 
KO 100.00 0.00 9.260 9O.M 6.46 

17.8 100.00 

AW-103 Dl(r:09/28/81 MUS x: ooool 
DumUent4 nmo: 063s P m l :  01 
%mWY P.rcrdtikr &LiMuwl 
mv 3.880 l ~ = o . ~ ~  60%. 3.806 S,W2 20% 4.267 
mn 8 0.826 20%=1.19s 70%=4.703 3.679 40% 2907 
IIU = 1.981 SOn= 1.491 m=e.saJ 1.188 40% 0.799 
w = 3.076 40%~ 1.978 90% = 8.089 
sd = 3.207 60?4 = 2.720 96% = 10.73 

79.61 6.30 I 

B.0 
!4.6 
a 7  
1.00 
LOO 
!23 
L33 
L 0 0  
00 
I1  
I@ 
00 
60 
M 
08 
00 

100.00 
1W.w 
100.00 
100.00 
lW.00 
100.00 
100.00 
w.s7 
S6.M 

0.00 18.641 
0.00 6.m 
0.00 4.626 
0.00 3.88s 
0.00 3.270 
0.00 2.760 
0.00 2312 
0.00 1,946 
0.00 IAs8 
0.00 1.37s 
0.00 1.lM 

0.00 0,818 
0.00 0.686 

0.00 o m  

0.00 0.678 

0.00 0.401) 
0.00 0.344 

aw 0.m 

0.06 I0.2M _.__ 
0.00 
1.09 
3.31 0.172 
6.10 10.146 

.. . 
74.81 
88.88 

a42 
60.30 
44.04 
aS.61 
w.6a 
28.62 
18.48 
11.27 

3.47 
I d 8  
O M  
0.37 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

e m  

a.32 

S.63 

8.36 
1.M 
6.62 
6.33 
6.88 
7.91 

7.21 
496 
266 
1.69 
0.93 
0.68 
0.37 
0.00 
0.00 
0.00 
0.00 
0.w 
0.00 

a.11 

a04 
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A W-103 Duplicate 
~lCptr  for 2 mlh follomd by ;I Bo mln. dday 
I(rmrl Sonlllrr 
own* 8 49 nUm. 
~ ~ ~ ~ ~ ~ p a ~ l o ~ l . ~ ~ ~ m ~ l u m = ~ ~  

AW-I03 Dpt.: 001UV01 k ~ t :  ooOo1 
D u d W  nmm: wa prost: 01 
sllmmuv l?wmub4 - 
mv = 3.818 40?&=0.936 #%e 3.W 8.10s 26% 4.W 
mn = ZO%= 1,191 70?&=4.704 3.313 3ML 2291 
n u  1.940 sOna1.483 Mm=6.460 1.189 40% 0.797 

sd = 3.12ll wW=2.884 96?4=10.43 
Q 8 3.098 40%n 1.W M0 8.863 

i i i 

%PASS %CHAI 

o.iw 

!E %etw%GtlAM 
04.0 100.00 0.00 no 100.00 0.00 
b7.a 100.00 0.00 
18.8 100.00 0.00 
IZO 100.00 0.00 
w.0 100.00 0.00 
IE.B ioo.m a.m -.-- 
H.3 100.00 0.00 

la0 100.00 0.00 
U.6 100.00 0.00 
u.7 1oo.co 0.00 
1.00 100.00 0.00 
l.00 100.00 0.00 

ra.0 ia0.00 0.00 

100# 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 *a 
96.37 

. . ~ ~  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.78 
287 
4.87 

1.000 10:00 100.0 

ft 9.0 

8.0 

7.0 

6.0 

6.0 

4 0  

3.0 

2.0 

1.0 

I+ 0.0 
100 
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A W-103 Duplicate 

nit& tor 2 mln. followad by a 60 mlh &lay 
ltnul8onllhr 
bwntr = 0 m U u a  
m i n d e x  of thopuHtl.* l . 7 0 d  Ulrmdlun= 4.33 
*: ~WAWWT 

UPASS 

AW-lo9 - 08f2M)I Murx: ooQo1 
D u p l W  tlm.:oo:u) P m x :  01 
Bvmmsol BsMba RLYsLMm 
mv 8 3.778 10%80.834 60%. 3.114 8.126 26% 4.433 
mn 1 0.832 20!4=1.187 70%=4.W 3.310 36% 2.268 
II). 1.~31 SOK= im ~ = e . w i  I A ~  4 0 ~  o m  
01 I a.iw m=i.wa b~n=8.711 
HI 1 3.071 wK12.667 86%=10.26 

. -. . __ - 
100.0 

90.0 

80.0 

70.0 

60.0 

60.0 

40.0 

30.0 

20.0 

10.0 

0.0 
0.100 1.OOO 10.00 

ILE 
04.0 
92.0 
87.8 
18.6 
62.0 
W.0 
46.8 
Db.3 
l6.0 
18.0 
24.6 

... .. 
100.00 
100.00 
100.00 
i00.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.w 
100.00 
100.w 
100.00 
100.00 
100.00 
100.00 
100.00 
400.00 
100.00 
100.00 
mo.00 
S8.38 
Y.18 

0.00 
0.00 
0.00 
0.00 
0.00 
0.W 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.01 
2.60 
4-86 

m 100.0 
1000 
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A W-103 Duplicate 
~ l o r 2 m i n l o l l o m d  byaOmindrlmy 
L(”I Sonmar 
wmto (10 mllmc. 
~ l n d u o f t k r p a ~ k l r = l . ~ M d t h . n u d i v n = l . 3 3  
k: 1D3Aww8 

1oo.a 

90.0 

80.0 

70.0 

80.0 

60.0 

40.0 

30.0 

20.0 

10.0 

0.0 

AW-103 D a k  04128191 MuskoooOl 
D ~ l i c r t r  Tlmr: 0862 Proax: 01 
svmmapr P.rcmLlu - 
mv = 3.724 iwso.sa2 m= 8 4 3  8.010 un 42% 
mn = 0.832 20% 5 1.184 70% = 4,601 3.507 36% 2292 
ma = 1.921 3 0 % ~  1.469 60% = 6.288 1.188 41% 0.796 
c1 = 8.119 40%sl.S26 90%=R606 
sd 3.023 W%s2631 S6%= 10.68 

t 

. . . . . .  . . .  
io:oo 

r 
a7.8 

04.0 
920 

18.6 
620 
96.0 
48.6 
09.8 
76.0 

m 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 

0.00 
0.00 2.7m 
0.00 12312 

%I!&? 
62.47 
M.82 
81.26 
76.82 
70.i8 

48.0 100.00 0.00 40.36 #.W 
24.6 100.00 0.00 34.s 7.26 
D4.7 100.00 0.00 27.08 8.22 
B.00 100.00 0.00 1 8 1  7.41 
4.00 100.00 0.00 0.872 11.44 6.08 
2.23 100.00 0.00 0.818 8.37 262 
2.83 l00.W 0.00 I 0.w s.46 1.61 
4.00 
r.w 
1.11 
R I B  
LOO 
Ma 
5.60 
108 
1.00 

100.00 0.00 lO.srS 4.84 042 ...... _.__ _._. . ... . 
100.00 0.00 0 . 9  0.82 0.67 

100.00 0.00 O M  0.00 0.00 
100.00 0.00 10., 0.36 0.86 

100.00 
100.00 
100.00 
w.48 
97.16 

0.00 10.281 0.00 0.00 
~ ~~~~ 

0.00 0.243 

234 0.172 
0.61 10.204 

~~~~ 

0.00 
0.00 
0.00 
0.00 

.... 
0.00 
0.00 
0.00 
0.00 
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=I= = w t " B g E  
6.W 
&e4 
A48 

---- I 
..... bzo i0o.w 0.00 7.77.5 

b7.0 100.00 0.00 &MI 
18.9 100.00 0.00 6.m 

(12.0 100.00 0.00 4.62s 
w.0 100.90 o.m 3 . m  

l L e e p g % G t W  

-.--- 

I 
...... 

48.8 100.00 0.00 3.270 
09.3 100.00 0.00 2.7SO 
76.0 100.00 0.00 2.312 

.... 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
98.R 
97.u 

... ._ 
1.636 
1.576 
1.168 
0.972 
0.818 
0.w 
0.678 
0.488 

0.00 I1.G 

.... 
0.00 
0.00 
0.00 
0.00 
0.43 
213 
4.62 

.. 
0.w 
0.344 
0ab 
0.243 
0.204 
0.172 
0.146 

2imM 
92.w 
8 7 s  
81.62 
7s.u 
70.49 
64.41 
68.02 
(11.61 
49.08 
40.68 
34.63 
27.23 

11.63 
s.41 
3.47 
1.86 
032 
0.36 o m  
0.00 
0.00 
0.00 
0.00 
0.00 

lase 
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0.100 

10.0 

9.0 

8.0 

7.0 

6.0 

6.0 

4.0 

3.0 

2.0 

1.0 

0.0 
1 000 
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BYE 
704.0 
B920 
407.8 
(18.8 
162.0 
298.0 
ud.9 
m.3 
176.0 
148.0 
124.8 
104.7 
B.00 
'4.00 
1225 
1233 
14.00 
l7.00 
11.11 
%I6 
zoo 
'8.W 
6.66 
3.08 
1.00 

- 
%EMS 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
88.88 
87.67 
$6.94 
93.93 
94.W 
88.70 
66.64 

- 
%wt4 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.12 
1.31 
1.83 
2.01 
249 
280 
3.16 
3.M 

- Ske (microns) - 
8.280 8l.M AMI - ..__ ..__ 
7.776 77.89 4.61 
6.841 7S.M S.76 
6.600 67.52 7.00 
4.826 60.32 8.47 

#.a6 
42.25 
32Qs 
24.80 iaa 
14.22 
I O M  
7.69 
A M  
3.m 
2.67 
1.84 
1.a 
0.M 
0.40 
0.00 
0.00 
0.00 
0.00 
0.00 

.. .. 
9.U 
9.M 
6.03 
636 
4.42 
a.86 
21g1) 
2a6 
1.67 
1.M 
0.78 
0.86 
0 . 4  
0.43 
0.40 
0.00 
0.00 
0.00 
0.00 
0.00 
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010 100.00 0.00 

a7.8 loom 0.00 
16.6 100.00 0.00 
62.0 100.00 0.00 
96.0 100.00 0.00 
48.9 100.00 0.00 
09.3 100.00 0.00 
76.0 100.00 0.00 
46.0 100.00 0.00 

920 i0o.w 0.00 
9.260 03.62 4.01 

6 . ~ 1  74.66 6.78 
6,600 99.07 7.18 
4.626 EL89 8.86 
3.699 s.m 
2.760 
2.312 
1.946 

7.776 79.61 4.76 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

24.6 
Q47 
ll.00 
4.00 
229 
z33 
LOO 
1.00 
1.11 
1.18 
LOO 
l.60 
l.66 
LO8 
1.00 

l.ssi 
1.376 
1.186 
0.972 
0.818 
0.668 
0.670 

6.16 
3.66 
260 
1.79 
126 
0.61 
0.38 
0.00 o m  
0.00 
0.00 
0.00 

O M  

f.38 
1.76 
218 
2Bb 
3.01 
3.46 

1.01) 

10.18 
10.10 
6.34 
6.09 
4.44 
3.61 
291 
230 
1.61 
1.06 
0.71 
0.63 
0.46 
0.42 
0.39 
0.00 
0.00 
0.00 
0.00 
0.00 

0.466 

0,344 
0.269 
0.213 
0.26) 
0.172 
0.146 

am 

G-147 



o.ioo 
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Ilowrd by a 0 mih drlay 

llLE % M % ! % Q ! M S y E  
04.0 100.00 0.00 9.260 
920 io0.00 0.00 7.778 
87.8 100.00 0.00 
18.0 100.00 0.00 
62.0 100.00 0.00 
88.0 100.00 0.00 
M.8 100.00 0.00 
09.3 100.00 0.00 
70.0 100.00 0.00 
48.0 100.00 0.00 
24.6 100.00 0.00 
M 7  100.00 0.00 
B.W lw.w 0.00 . .. .. .. 
koa io0.00 0.00 0.972 
2.23 100.00 0.00 0.818 
2.83 100.00 0.00 0.w 
LW lw.w 0.w 0.678 ...... 

1w.w 
W.18 
sa20 
96.96 
96.86 
93.38 
90.90 

0.82 
0.w 
1.26 
1.w 
202 
2.43 
2.86 

- size [r! 
%eMaMtI& 
04.72 8.M 
80.78 4.74 
78.04 6.82 
70.22 7.m 
62.84 8.06 
8S.M 10.114 ..._. . 
43.36 10.44 
3291 8.a 
24.32 6.20 
18.12 4.19 
13.69 3.40 

7.81 2.26 
6.M 1.m 

10.10 2.87 

..__ 
3.48 1.05 

1.76 0.62 
246 0.70 

1.23 O M  
0.78 0.41 
0.38 0.38 
0.00 0.00 
0.00 0.00 
am 0.00 
aw 0.00 
0.00 0.00 1.00 W.06 s.33 Io.146 
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A W-103 Duplicate 
W H  

on- for20 mlh followmd by 160 mlh *lay 
xtwml Soniflor 
low ntr- 40 mUHc. 
~vr lndrxof thrp~r t lc~=1 .70Mdthr lmdium~l .W 
Ilr 1wArml4 

AW-103 Daw: obl2~)1 MNSX: o0001 

SMmUv EsLQmw QLYQ&Mm 
mv 8 6.401 loK=l.S68 8OK=4,280 sm8 100% 8.724 
mn = 0.884 20Km2.086 7oKm6.324 
ma 8 2.67# 30% 8 26#1 80% = 7288 
01 = 2.240 40%=3.076 boK=11.72 
sd 8.362 wW=3.68# SS!b=18.W 

DUDlh.(. m D :  W32 P m f i  01 

!E lheega%GtlAN 
'04.0 100.00 0.00 
la20 100.00 0.00 
187.8 100.00 0.00 
118.8 100.00 0.00 
862.0 100.00 0.00 
$8.0 100.00 0.00 
46.6 100.00 0.00 
ma im.m o m  .... 
76.0 100.00 0.00 
46.0 100.00 0.00 
24.6 100.00 0.00 
04.7 100.00 0.00 
8.00 100.w 0.00 
4.00 100.00 0.00 
2.29 100.00 0.00 ..~. ~ ~~ ~~~~~ 

233 100.00 0.00 
4.00 100.00 0.00 
7.00 100.00 0.w 

99.31 
M.47 
s7.37 
36.81 
94.02 
81.70 
86.66 

0.84 
1.10 
I.& 
1.89 
232 
276 
8.23 

1 .boo 1o;oo - Slze (I 
SPE %em%Qtltd a m  86.72 as7 

6.641 77.18 SM 

aaaa mi 10.76 

7.778 81.86 4.72 

A m  71.27 7.38 
4.826 9531 S.20 

3.270 43.80 10.m . .~... .... . 
2780 55.17 3.65 
2312 2 4 . 3 4 Q 3 )  
1.846 18.06 4.46 
1.956 13.6# 3.47 
1.376 fa12 2#8 

D M 2  &a7 1.8) 
1.168 724 2.21 
0.818 a.a .. .._. 
D.868 239 
D.578 I.$# 
D.466 1.18 

D.M4 0.37 
D.26# 0.00 
D.243 0.00 

D.408 o n  

aa 0.00 
0.172 0.00 
3.146 0.00 

1.02 
0.67 
0.60 
0.42 
0.40 

0.00 
0.00 
0.00 
0.00 

as7 
0.00 

. - - . - .. 
20.0 

18.0 

16.0 

14.0 

12.0 

10.0 

8.0 

6.0 

4.0 

2.0 

0.0 
jo.0 1000 
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AW-IO3 Data: OMZIYSI was# ooool 

A W-103 Duplicate Dudlort, mwm38 Prni:  01 " siYlmuY EYmlHw - 
n~for2Ornln. fol lorwd byaEOmln.drlay mv = 6.268 10%. 1.m 6 O % = U l B  3.667 10096 9.33s 
mi wniu mn n 0.639 20% 8 2.061 70% n 6.206 

dnotlw lndrx of lh pattkk = 2.00 and lh mullurn * 1.33 01 = 2.190 4036n3.080 SO%=11.13 
ik 1WW016 sd 3.167 60% n 3.667 SS% n 16.14 

QW r a b = l o r n U s w .  IlU 8 2.740 30% 0 2.686 60% 8 6.880 

!!a &em%Q" 
'04.0 100.00 0.00 
Is2.0 100.00 0.00 
a7.8 100.00 0.00 

100.00 0.00 
620 100.00 0.00 ...___ _.__ 
bQ.0 100.00 0.00 
u.9 100.00 0.00 
09.3 100.00 0.00 
79.0 400.00 0.00 . ... ...... ._.. 
48.0 100.00 0.00 
24.6 100.00 0.00 
04.7 100.00 0.00 
8.00 400.00 0.00 _... .... 
4.00 100.00 0.00 

233 100.00 0.00 
4.00 100.00 0.00 
7.00 100.00 0.90 
1.11 SB.40 0.74 
9.16 88.66 0.89 
200 97.97 1.33 

z.23 100.w om 

64.74 
6Ass 
44.38 
aS.30 
24.21 
17.74 
l+ lS 
S.QB 
6.62 
4.67 
3.00 
1.88 
1 .do 
0.80 
0.37 
0.00 
OD0 
0.00 
0.00 
0.00 
0.00 

8.30 
11.00 
11.06 
8.W 
MI 
4.66 
3.80 
267 
226 
1.67 
I .02 
0.88 
0.60 
0.43 
0.51 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

4.73 
AB1 
7.47 

GI50 
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a?i€ U P A s s W C "  
704.0 100.00 0.00 
6820 100.00 0.00 
487.0 100.00 0.00 
410.0 100.00 0.00 
562.0 100.00 0.00 
m.0 100.00 0.00 

208.3 100.00 0.00 
m a  ioo.00 0.00 

~~~~ .....~ 
176.0 100.00 0.00 
140.0 100.00 0.00 
124.6 100.00 0.00 
104.7 100.00 0.00 
w.00 100.00 0.00 
74.00 100.00 0.00 
B223 100.00 0.00 
62.35 100.00 0.00 
44.00 100.00 0.00 

31.11 98.60 0.62 
37.00 ioo.00 OM 
26.16 90.88 0.84 
2200 86.04 1.16 
18.60 s.88 1.68 
16.66 36.28 2.w 
13.08 83.23 264 
11.00 00.69 3.01) 

- Slre lmicrons) - 
azfi %.B?&f?nwds!E &eA.B= 
9.2W 87.61 3.76 
7.776 83.86 4.64 n.22 

73.50 
OA82 
W.41 
46.09 
33.90 
24.2s 
17.73 
IS20 
9.71 
0.W 
4.49 
2w 
1.80 
1.2s 

0.36 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

o m  

6.84 
7.48 
9.61 

11.48 
8.34 
6.63 
4.63 
3.49 

231 
1.68 
1.00 

0.48 
0.41 
0.30 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

ii.az 

2a1 

0.68 

I 

GI51 
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0.100 

LYE %uB%G" 
'WO 100.00 0.00 
m.0 100.00 0.00 ._. _.__ 
87.6 100.00 0.00 
.18*S 100.00 0.00 
620 100.00 0.00 
w.0 100.00 0.00 
48.8 100.00 0.00 
w.3 100.00 0.00 
7E.O 100.00 0.00 
48.0 100.00 0.00 
21s 100.00 0.00 - ... _.__ 
04.7 100.00 0.00 
8.00 100.00 0.00 
4.00 100.00 0.00 

100.00 

100.00 
100.00 
89.66 
w.38 
s8.a 
87.18 
96.74 
93.8s 
81.61 

1m.w 

1.u 
1.60 
236 
2.82 

281 
1.81 
1.2S 
0.78 
O B  
a00 
0.00 
0.00 
0.00 
0.00 
0.00 

4.84 
6.96 
7.5 
8.w 
11.43 
11.67 
8.48 
as7 
4.a 
&W 
292 
250 
I d ¶  
1.00 
0.M 

0.42 

0.00 
0.00 
0.00 
0.00 
0.00 

a& 
as  
0.00 

1 
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W 9 p E  

aw 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 

0.00 

OM 
a47 
OAT 
0.87 
1.37 
1.83 
2.31 
2.86 

A W-103 Duplicate 

mid@ for 20 min followad by a MI min delay 
dlMl Sonihr 
l u w ~ ~ 6 0  m U w  
BhWW Index of th. ptrtkk 8 1.70 M d  th. IMdiM L. 1.33 
I k  1OJAwDlB 

%PASS 

A2W 

8.641 
6.600 
4.826 
3.888 
3.270 
27SO 
2312 1.m 
1.636 
1.37s 
1.166 
0.812 
0.818 
0 . 0  
0.678 
am 
am 
0.914 

7.776 

0.289 
0.M 
0.204 
0.172 
0.146 

Daw OW2WBI k w :  OOOQI 

100.0 

90.0 

00.0 

70.0 

60.0 

60.0 

40.0 

30.0 

20.0 

10.0 

0.0 
0.100 1 .Ooo 10.00 

E- 
04.0 
B2.0 
07.8 
18.6 
620 
W.0 
W.9 
w.3 
76.0 
W.0 
U.6 
n.7 
l.00 
LOO 
L23 
L33 
LOO 
r.00 
1.11 
i l 8  

nwi? 
100.00 
lw.00 
100.00 
100.00 
100.00 

100.00 
100.00 
lW.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
3s.64 
88.17 
w.SO 
97.R 
98.16 
s4.33 
$2.02 

%I!&& 
M.18 
8hS2 
89.14 
7hSS 

67.84 
46.16 
34.27 
24.64 

1S.SO 
9-60 

4.47 
286 
1.86 
1.22 
0.76 
0.3s 
O M  
0.00 
0.00 
0.00 
0.00 
0.w 

ern 

17.w 

eaz 

- Sire 
nGtU 
3.64 
4.48 
S.79 
7.m 
Ma 
11.78 
11.8s 
Ma 
8.67 
4.61 s a  
21M 
23s 
1.81 
1.00 
0.84 
0.47 
0.40 
0.3s 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

100.0 1000 
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100.0 

SO.0 

80.0 

70.0 

60.0 

50.0 

40.0 

30.0 

20.0 

10.0 

0.0 
0. 

04.0 1w.w 0.00 
a o  100.00 0.00 
b7.8 1w.w 0.00 
(8.6 100.00 0.00 
K20 100.00 0.00 
Y.0 100.00 0.00 
uI.9 100.00 0.00 

f6.0 100.00 0.00 
B.0 100.00 0.00 
t4.6 100.00 0.00 
M.7 100.00 0.00 
1.00 100.00 0.00 
1.00 100.00 0.00 
!a 100.00 0.00 
133 100.00 0.00 

:00 100.00 0110 

)9.3 ioo.00 0.00 

100 100.00 0.00 

a m  77.1~ 11.64 
7.778 99.50 10.94 
6.841 6636 8.07 
SA00 47.29 MI 
4.826 41.W 8.99 
3.m 37.89 3.68 
3.270 34.33 3.84 

2312 26.98 3.M 
1.946 23.41 3.23 
1.W 20.18 299 
1.376 17.10 2 W  
1.168 14.3s 263 
0.972 11.72 U 3  
0.818 $47 1.81 
0.883 7.66 1.46 

2 7 m  50.6s 3.76 

0.678 e.21 a m  
1.11 

1.m 
1.16 
!OO 

1. w 
qM 
.00 

100.00 
100.00 
99.a 
98.63 
96.71 
S3.30 
37.28 

1.82 
3.41 
6.02 
9.34 

... . 
0.80 
0.00 

0.172 0.00 . . ~ ~  
I0.14i 0.00 

1.22 
1.0) 
1.06 
1-04 
1.01 
0.80 
0.00 
0.00 
0.00 

D 
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0.100 

K€ %Ea%!" 
M.0 100.00 0.w 
D2.0 100.00 0.00 
97.6 100.00 0.00 
18.6 100.00 0.00 
52.0 100.00 0.00 
so.0 100.00 
u.9 1w.w 
m.3 100.00 
r6.0 lW.00 
48.0 1oo.w 
24.6 100.00 
017 100.00 
8.00 100.00 

0.00 ' 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.66 
1.23 
2.a 
6.41 
9.19 

. . . . . . . 
1.000 1o:oo 100.0 

43.76 

36.s7 
32.12 
28.1.15 
24.a 
20.82 
97.78 
14.81 
1208 

?.OB 
6.40 
A16 
4.02 
ZM 
1.86 
0.82 
0.00 
6.00 
0.00 

38.97 

9.76 

4.08 
3.70 
3.86 
3.89 
3.78 
3.42 
3.14 
297 
2.73 
259 
1.86 
1.48 
1.26 
1.13 
1-08 
1.08 
I .M 
0.82 
0.00 
0.00 
0.00 

. .. 
lobo 
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AY-101 
~ n d I M N a W 3  

& d w  Ldrx . 2w PPrtlcWl.33 Miun 
OWM= 17mUsa& 

I.: 1 D I A m  

011.3 
76.0 
0 . 0  
24.6 
w.7 
l.00 
LOO 
2.23 
2.33 
t.00 
1.00 
l.?l . 
$.I6 
LOO 
1.60 
cw 
108 
1.00 

AY-101 D.lll: OW27181 Murk OOQOI 
58mm Tim,: W13 Pmak 01 
s.umwY J3Jmlm QLJBuYm 
mv = 6.483 lo%= 0.691 eon.e.677 7.476 63% 6.620 
mn = 0.367 2oK= 1.633 70%=7.630 1,418 37% 2.000 

01 2S76 40% = 3.728 80% 8 10.47 
sd a COO2 MUmh362 $6%=1208 

Ill8 = 2.016 30% 8 2.426 &78? 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
W.67 
98.84 
86.76 
8208 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.33 
0.83 
200 
4.70 
a.70 

... . 
10% 0.81 0.61 

0.204 0.00 0.00 
0.172 0.00 0.00 

Io.146 0.00 0.00 

0-156 



!E %E&%stb?iM 
'04.0 100.00 0.00 
D2.0 100.00 0.00 
W.8 100.00 0.00 
118.8 100.00 0.00 
,620 100.00 0.00 
M.0 100.00 0.00 
148.9 100.00 0.00 
U8.3 100.00 0.00 

48.0 100.00 0.00 
246 100.00 0.00 
04.7 100.00 0.00 

79.0 100.w 0.00 

. ... ...... .... 
8.00 100.00 0.00 
4.00 100.00 0.00 
2.23 100.00 0.00 
235 100.00 0.00 ~. .  ~ ~~~ ~ ~~ ~~ 

4.00 100.00 0.00 
7.00 100.00 0.00 
1.11 100.00 0.00 
9.18 1w.w 0.00 

8.m 100.w 0.65 
200 100.00 0.00 

6.8s BS*M 1.62 
3.01) 87.93 3.88 
1.00 WM 8.00 

- Size (I 
M f a x U B  

8.2W 66.04 11.86 

0.641 9211 9.02 
6.m 53.5.0) 9.01 
4.926 47.08 4.48 

3.270 38.66 4.51 

7.778 74.18 1207 

a m  4295 4.00 

mo a4.a 4.61 
2.812 m.75 4.27 
1.w ~ A U  an 
1.956 21.68 5.M 
1.376 18.33 5.12 
1.m 16.21 2.84 
0.872 1237 242 
0.818 8.86 I .93 
0.W 8.02 4-64  
0.678 8.43 1.29 
0.480 6.18 1.19 
0.408 4.0s 1.10 
0.344 293 1.01) 
0.7.88 1.86 1.04 
0.243 0.81 0.81 
0.204 0.00 0.00 
0.172 0.00 0.00 
0.148 0.00 0.00 
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AY-fO1 
h O H u d l M W 3  
avW = 40 mWmc. 
M e  Mu = 1.70 Par(lcY1.33 Wlum 
k 1 0 I A W  

0.l-00 

DP1I: 03/27l31 WX: ooOo1 AY-101 
81mDk mm8: ?1@8* 01 
Summ8ry .&rmlw Rh VOM rn 
mv = 6.031 lW=0.817 60?4=6.106 7.107 60% 4.911 
mn = 0.362 20%=1.482 7Qn37.420 1.472 40% 2004 
ma = 1,363 30%= 2.277 M)4(= 8.1W 
os 3.073 40% = 3.307 SO% = 3.W 
sd = 3.731 cion = 4.848 36%= 10.89 

w %E&l%GtlA!i 
04.0 100.00 0.00 . ... .... 
320 100.00 0.00 
97.8 100.00 0.00 
18.6 100.00 0.00 
82.0 100.00 0.00 
c.0 100.00 0.00 ...... ._.. 
48.9 100.00 0.00 
08.3 100.00 0.00 
76.0 100.00 0.00 
48.0 100.w 0.00 
24.6 100.00 0.00 
04.7 100.00 0.00 
8.00 100.00 0.00 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
98.63 
98.64 
l6.33 

0.00 
o m  
0.00 
0.00 
0.00 
o m  
0.00 
0.00 
0.37 
1.12 
3.18 
7.24 

- Slze (I 
&!% neEBWJM.4 a m  88.W 11.61 
7.778 76.48 12.36 
8.641 64.13 8.37 
6.6W 64.76 9.22 
4.826 48.64 4.68 
3.m 43.w 4.23 ..... ..... 
3.270 30.75 4.63 
2.7~0 3s.a 4.70 
2312 90.42 
I M S  26.92 3.92 ... .. 
4.w a00 3 . 4  
4.376 18.64 3.18 
4.166 1ASa 2.83 
D.972 1247 2.48 
D.818 10.01 1.97 
D.688 8.01 1.67 
B.678 a.47 1.31 

.... 
mm 3.m 1.10 
m.au 289 1.08 
D.2OS 1-81 1.02 
D.243 0.73 0.73 
0.204 0.00 0.00 
0.172 0.00 0.00 
Q.146 0.00 0.00 
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AY-101 
-and i MNPNOS 
l o w R I t r = l O m U u o  
rlnctlvrindrx=l.60Pirlkk11.33M~lum 
I k  101AYOW 

AY-IOI Datw om27lSl M U S R W I  

svmmsry PHCmtikr - &md8 nmr: ~ 2 9  PMR 01 

mv = 4dS7 10%=0.611 60%=6.dOl 9 . W  6% 4.701 
mn a 0.SW 20%. 1.458 70%. 6.687 1ABJ 41% 2.003 

es 3.121 4W=S.l67 90%. 8.262 
ld s.600 ~ = 4 . 6 0 1  86%=1O.U 

Ill8 S 1.822 = S U I 7  bo)(=7.816 

!E %ees?5wlN 

la6 io0.00 0.00 

04.0 100.00 0.00 
92.0 100.00 0.00 
97.8 100.00 0.00 

620 100.00 0.00 
w.0 100.00 0.00 
48,s 100.00 0.00 
08.9 100.00 0.00 
79.0 100.00 0.00 
46.0 100.00 0.00 
24.6 100.00 0.00 
04.7 100.00 0.00 

100.00 0.00 
100.00 0.00 
100.00 0.00 

0.00 
0.w 
0.00 
0.00 
0.00 
0.00 
0.00 
0.65 
265 
6.86 

-Size(! 
PYE nemn!alAN 
S.260 88.88 11.21 

7&?8 12.a . ... . 
66.a 
66.96 
@.I6 
46.w 
40.84 
s6.20 
S1.18 
26.47 
22.a 
18.82 

1261 
10.11 
8.11 
6.62 
6.18 
4.01 
2w 
1.82 
0.78 
0.00 
0.00 
0.00 

.. 
8.08 
8.48 
4.80 
4.42 
4.74 

4.72 
4.08 
3.67 
5.26 
2 8 6  
260  
200 
1.69 
1.33 
1.18 
1.11 
1.M 
1.03 
0.78 
0.00 
0.00 
0.00 

aoi 
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8801 Tim.: 0830 P n r k  01 
r" Wi~trlAiRbS 8umm.rU l9faaUb - 
DW R I t r  = (10 m l l m  my t 4,681 IO%= 0.809 80%. 6.696 8.7M 68% 4,601 
rhrctivr lndur 1.m Parucldl.33 wium mn = 0.368 20%. 1.444 7 0 % ~  8.702 1.613 4% 1.990 
k: I D l A W  m8 t 1.905 2.174 80% = 7.682 

08 8 3.164 40%=3.018 bou=kS72 
sd = 3.476 60%. 4.414 86% = 10.08 

%PASS %CHAN 
100.0 

90.0 

80.0 

70.0 

60.0 

50.0 

40.0 

30.0 

20.0 

10.0 

0.0 

I 

m %?2&4%!2w 
04.0 100.00 0.00 
a 0  100.00 0.00 
a7.8 iw.00 0.00 
in.8 imw 0.00 
62.0 400.00 0.00 .... 
M.0 100.00 0.00 
46.8 100.00 0.00 
09.3 1oA00 0.00 
78.0 100.00 0.00 
ld.0 1M.W 0.00 ._._ .__... .... 
24.6 100.00 0.00 
04.7 1w.w 0.00 
8.00 100.00 0.00 

41.a~ 
37.01 
31.82 
2u.w 
22.67 
1a.01 
16.W 
126S 
10.16 
8.12 
0.61 
A17 
3.w 
2.80 
1-80 
0.78 
0.00 
0.00 
0.00 

1285 
10.08 
6.7U 
I S 6  
4.66 
431 
6.22 
4.82 
4.23 
3.68 
5.52 
3.00 
264 
203 
1.61 
1.54 
1.18 
1.11 
1.08 
1.02 
0.78 
0.00 
OM 
0.00 

I I 
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AY-101 
~ H n d l M " O 3  
ow Rote=OO mUue. 
m l w  M o x  = 2.00 PmikW1.33 W l u m  
*: IOIAYWB 

- Sizeb 
%ea!%"aub lcebaamtlfw 

04.0 100.00 0.00 8,2@ 65.08 10.07 
92.0 100.00 0.00 7.778 8299 12.86 

AY-101 Dl(r: 09127/SI Mo88X: OW01 
sampk nmr: 0 1 1 : ~  pres#: 01 
swnuwY p.mmtilrr - 
mv 5 4.W 10%=0.607 60%. 8.612 6.W 67% 4 . M  
mn = 0361 20%=1.428 70%= 6 . M  1.61) 4SX 1.991 
ma = 1.884 SO?4=2181 80%=7.460 
OS I 3 . i ~  4 o w = 2 ~ 2  w n = a 7 0 6  
d = 3.31 W%=4.22( 96%=11.745 

. . ... . .... . .. . . . 
91.8 100.00 0.00 6.641 n.34 10.6 
18.6 100.00 0.00 6.600 6S.W 7.07 
62.0 200.00 0.00 4.626 52.112 6.16 
W.0 100.00 0.00 3.861 47.M 4.71 
46.9 IW.W 0.00 3.270 42S6 5.07 
Ds.3 io0.00 0.00 
76.0 100.00 0.00 
46.0 100.00 0.00 
24.6 100.00 0.00 
D4.7 100.00 0.00 
5.00 100.00 0.00 
200 100.00 0.00 

2760 37.w 6.40 
2312 5248 &lo 
1.946 27.38 4,a 
1.686 2S.00 3.78 
1.376 10.22 5.41 
Idse 18.81 8.08 
0.172 1276 288 

225 100.00 0.00 lomi8 (0.17 20s ~~~ ~ 

233 100.00 a12 1.62 
4.00 100.00 1.36 

1.11 
1.12 

?.00 100.00 
1.11 100.00 

100.00 
1oQ.00 
100.00 
100.00 
w.60 
S6.00 

2.84 
1.76 
0.76 

0.40 10.201 0.00 

1.08 
1 .oo 
0.78 

0.00 
0.00 

0.00 
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f 418.6 

08.00 

62.33 
44.00 
37.00 
31.11 
%I6 

16.60 
16.66 
13.08 
11.00 

100.00 
100.00 
100.00 
mo.w 0.00 ...... .... 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
lM.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 1.16 
80.86 4.08 

'ii 
g 
7 
0 
E 
4 

3 
2 
2 
I 
I 
I 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

a 

.. . . . . 
mo 6201 
I626 64.66 
m8 48.15 

... . 

.IS@ 16.81 
t872 1278 
'dl8 10.16 
A M  8.08 
.m 8.41 .a 6.06 .a 316 
.a44 2.76 
288 4.70 
A43 0.73 
a4 0.00 
.I72 0.00 
.I46 0.00 

7.4 
S A  
4.82 
628 &ea 
6.34 
4.68 
8.91 
3.60 
a13 
2.63 
208 
1.86 
1.S 
1.20 
1.10 
1.01 
0.87 
0.73 
0.00 
0.00 
0.00 
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h n n d i m w 3  
m i n u b m ~ I a n @ 4 0  W 

b W  bb 8 17 MUUC. 
I*nothnlndu = 1.70 PmliW1.33 W l u m  
I*: lOlAYO10 

AY-IO1 

YE 
04.0 
S2.0 
97.6 
18.6 
I20 
N,O 
l8.5 

r6.0 
M.0 
M6 
u.7 
1.00 
l.00 
c23 
!.33 

19.5 

AY-101 Daw. 09127191 Mur# ow01 
D b  Tim.: m : ~  pmi :  01 

sJ4maY ePrcmti*r - 
mv = 3.a13 10%- 0.821 ~(m.4.w 6.4s~ #m 3.u 
mn = 0.362 20%. 1.016 70%= 6.M 1.m 1.72 
ma = 1,626 30%= 1.443 60%. 8,868 
cs = 3 . M  40%*2089 905ba7.927 
sd = 3.197 #m=3.152 56%m 8.780 

1.00 
'.00 
I L I I  
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3.43 
284 
2.47 
2.27 
216 2w 
1.61 
1.34 
0.66 
0.00 
0.00 



HNF-8862 Rev. 0 
D* OHn141 -#: ooOo1 AY-101 

AY-101 &mm Tim: 1011 P m x :  01 
T L M I H ~ I M N ~ R J ~  summaot .E€raom - 

mIW ronlcction Q 40 W mv = 4.672 10%. 0.466 80%. AMS 7.324 66% 4.W 
lar M= 40 mllsrt. mn m 0 . M  ?OW= 0.842 70%. 7.031 0.841 46% 1.342 

WMX= i.m~~r(lw.sh*diun ma = 1.301 sow = 1.226 80% = 6.161 = +a13 rn = 1.8s ~n 8 a.u7 
rd = m a  w=3.w sa= 10.w 

SCCHAN 
20.0 

18.0 

16.0 

14.0 

12.0 

10.0 

8.0 

6.0 

4.0 

2.0 

0.0 

BlzE lW?a%GtwBlzE lW?a%mAN 
a.20 w.87 11.04 
7.778 7e.w iiaa 
8,641 88.0 8.10 
6.m ~7.40 r .n 
4.626 6263 
3.08a mi 
3.no mi 
2 7 0  413 
2.312 43.1s 
134s 40.46 
1.636 37.16 
1.376 33.08 
1.m 28.M 

I o m  23.~7 
0.818 1a.a 
0.w ikai o m  law 
0.46@ 1o.w 
0.408 S.32 
0.344 & I S  
0- 4.w 

2.22 
Om 0.204 O M  

p 6s2.0 100.00 0.00 

4a7.8 iw.00 0.00 ..... ...... .... 
41a6 io0.00 0.00 
3S20 100.00 0.00 
298.0 100.w 0.00 I 2483 1w.w 0.00 
iOa.3 100.00 
17&0 100.00 
148.0 100.00 
124.6 100.00 
104.7 100.00 
86.00 100.00 
74.00 100.00 
62.23 100.00 
62.33 M0.w 

se.36 
SAM 

0. w 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.42 
1.23 
3.31 
7.17 

0.00 l:E 0.00 
I I I 

G-177 



4.00 100.00 0.00 
7.00 100.00 0.00 
1.11 iw.00 0.00 
B.16 100.00 0.00 
2.M 100.00 0.00 
B.60 100.00 0.38 
6.M SS.84 1.11 
L08 08.68 3.12 
f.00 9&41 6.B 

G- 178 

0.678 15.08 261 
0.480 10.67 7.28 
om 8-18 2.17 
0.344 8.11 207 
0.268 4.04 1.83 
0.7.43 2.21 1.36 
0.201 OM 0.86 
0.172 0.00 0.00 
0.146 0.00 0.00 



... 
0.400 1.000 100.0 

118.8 
620 
, M O  
M.8 
09.3 

48.0 
24.6 
04.7 
5.00 
'4.00 
9.23 
1233 
4.00 
87.00 
1.11 
6.18 
200 
8.60 
6.66 
3.08 
1 .oo 

78.0 

H!!mBkw 
'010 100.00 0.00 
B2.0 100.00 0.00 
B7.8 100.00 0.00 

100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 ROO 
1w.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.52 
w.88 1.02 
36.88 298 
96.70 8.81 

-She (microns) - 
S.2M M d 9  10.94 

41.08 
a7.w 
63.62 
28.74 
23.87 
18.67 
18.06 
13.18 
10.55 
8.36 
8.18 
4.m 
2.24 
0.67 
0.00 
0.00 

.... . 
11.48 
8.28 
4.64 
284 
220 
210 
233 

3.3a 
4.13 
4.78 
4.W 
4.30 
S.62 
26) 
261 
22b 
218 
208 
1.86 
1.97 
0.67 
0.00 
0.00 

2.77 

G-179 



"F-8862 Rev. 0 
AY-101 D W  lllOu91 Musf: OOWI 

h O H M d l M " 0 3  
1 mlwbronlutlon a40 W mV 8 4.431 10Shn0.488 66%. 6.731 7.266 64% 4.782 
b w ~ * 6 O m U ~  mn = 0.313 20% = 0.834 70% 8 8.913 0.9B 46% 1.368 
M w  Mu = 2.00 Partichll.33 Mlua 
lk: IOIAY027 

%PASS %CHAN 

AY-101 Sam& Tim.: 1l:U R m X :  04 
summary e.rcmgkr - 
ma 8 1.2W SO%=l.ZW 8wc=8.oQo 
c1 = 4.661 40% a 1.822 90% = 9.417 
sd I 3.906 Son a 3.866 96%= 10.63 

20.0 

48.0 

16.0 

140 

12.0 

10.0 

8.0 

6.0 

4.0 

2.0 

0.0 

w %eMs%QlAN 
' M O  100.00 0.00 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
400.00 
100.00 
100.00 
100.00 
100.00 
100.00 
99.02 
96.05 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.96 
297 
6.93 

- Size 11 
S l E  %5?l&nGt!4N 
9.260 89.12 11.m 
7 . n ~  7aw i i ~ o  
8.641 66.86 8.16 
h600 Ea40 4.72 
4.626 63.66 287 
3.869 60dl 219 
3.270 48.62 213 
2760 46Aa 240 
2.312 44.08 266 
1.W 41.23 3.47 

._ . 
1.376 33.68 4.62 
1.lW 26.73 4.87 
0.972 23.86 4.30 
... .. ..... 
0.688 16.04 291 
D.678 13.13 2&9 
MM 10.10 231 
R40) k#l 220 
D.344 6.08 210 
D.289 3.69 1.64 
D.243 2.16 f.36 
D.504 0.80 O M  
J.172 0.00 0.00 
5.146 0.00 0.00 

lobo 

w ! a f ! K C "  

0-180 
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100.0 

90.0 

80.0 

70.0 

60.0 

60.0 

40.0 

30.0 

20.0 

10.0 

0.0 
0.100 1.000 1o;w 

20.0 

18.0 

16.0 

14.0 

120 

10.0 

8.0 

6.0 

4.0 

2.0 

i w -  0.0 
low 100.0 

G181 
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AY-101 
b l i n d  1 MNpN03 
mlnulr ionlutlon followd by a 60 mln. delay 
dwnrl sonmu 
ow- = 60 mUm. 
haHw lndox = 1.60 Pa1tlcldi.33 M i u m  
k: lOIAYO?B 

AY.101 D.1.: ob127161 M.u# OW01 
SmPk lime: IC26 P m R  01 
summeol PIrornliko - 
mv a k6JO IO%= 0.946 SO%= 7.087 7.7SO SS% 6 . W  
mn a 0.640 20%. 1.562 7096.8085 1.212 54% 1.254 
ma a 2.581 50%. 21S9 80% 8 9.028 
ea = 2.609 40%=4.086 SO%= 10.25 
Sd 8 4.142 (104(= 6.087 86%=11.14 

_-. - 
100.0 

90.0 

80.0 

70.0 

60.0 

60.0 

40.0 

30.0 

20.0 

10.0 

0.0 
0.100 1.000 10.60 

m nPMs%Q.wm 
04.0 100.00 0.00 
s2.0 100.00 0.00 

100.00 0.00 
100.w 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
I00.W 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
lW.00 0.00 
100.00 0.w 
100.00 0.00 
100.00 0.00 
100.00 0.00 
lW.00 0.M 
m.54 4.08 
s4.49 1234 

-Size (n 
neAEs%G" 

8.260 8212 16.18 
7.778 99.9 11.87 
s.641 6439 7.s4 

4.826 42.64 S A  
5.888 JJ.11 287 
5.270 59.24 270 
2760 SS.64 272 
2512 so012 2all 
1.846 27.8s 3.42 
1.W6 24.47 4.20 
1.976 20.27 4.86 
l.1W 16.42 4.74 
0.972 10.M 3.7s 
0.818 S.82 267 
0.688 4.56 1.88 
0.m 2S8 1.08 
om 1RI 0.75 
0.40s 0.88 0.62 
O N 4  &.so 0.SS 
0.m 0.00 0.00 
0.249 om 0.00 
0.204 0.00 0.00 
0.172 0.00 0.00 
0.146 0.00 0.00 

ksw 47.56 4.01 

100.0 1000 

0-182 



UZE %ei%B%G"azE % l ? # s n G " s l L E  
704.0 100.00 0.00 8.260 8266 16.26 
6b2.0 100.00 0.00 7.778 67.42 I208 
497.8 100.00 0.00 mi 66.34 7.66 
418.6 100.00 0.00 6.600 47.68 
3620 100.00 0.00 4.626 42.66 
2e6.0 100.00 0.00 5 . m  3b.M 
2463 100.00 0.00 3,270 36.68 
208.3 100.00 0.00 2760 a60 
176.0 100.00 0.00 2312 31.03 
146.0 100.00 0.00 1346 28.06 
124.6 400.00 0.00 4.638 24.62 
104.7 IM.W 0.00 ia7s 20~2 

w4BmiAM 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

4.60 
3.43 %eo 
276 
277 
1e7 
5.44 
4.10 
4.37 

5.60 
280 
I .68 
1.09 
0.73 
0.62 

0.00 
0.00 
0.00 
0.00 
0.00 

4.77 

0.56 

1.w 16.66 

0.818 6.98 
0.668 4.38 
0.m 270 
0.466 1.61 
0.408 0.68 

o m  i0.m 

0-183 

0.00 
0.00 
0.00 
0.68 
4.68 
1216 

0.544 0.M 
OD$ 0.00 
0.243 0.00 
0.m 0.00 
0.172 0.00 
0.146 0.00 



HNF-8862 Rev. 0 

Parlkldl.33 W l u m  

0.100 

497.3 100.00 
418.6 100.00 
3a.o iw.w 
m.0 100.00 
2483 100.00 
209.3 100.00 
476.0 400.00 .. ... . . ... . 
148.0 100.w 
424.6 100.00 
104.7 100.00 I 88.00 400.00 ..... ...... 
74.00 100.00 
82.28 100.00 I 62.3s 100.00 
44.00 100.00 
37.00 100.00 
31.11 100.00 
20.10 100.00 
2zw l00.W 
18.W 100.00 
16.68 100.00 
43.08 M.62 

- 
%aAt!i 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 om 
0.00 
0.00 
0.00 
0.00 
0.00 
0.48 
420 
1l.W 0.146 

67.S 
66.71 
47.m 
4.1s 

a 6 7  
34.10 

28.28 
24.80 

16.M 
10.64 
7.01 
4.31) 
270 
1.81 
0.88 
0.S 
0.00 
0.00 
0.00 
0.00 

an 

a l a  

ma& 

. . 
12.27 
1.72 
4.60 
3.42 
2.w 

261 
3.01 
3.48 
4.24 

4.81 

262 
1.w 
1.01) 
0.78 
0.62 
0.39 
0.00 
0.00 
0.00 
0.00 
0.00 

zn 

&ai 

aw 

I 
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100.0 

90.0 

80.0 

70.0 

60.0 

60.0 

40.0 

30.0 

20.0 

10.0 

0.0 
0. 

- 8 n d l M M 3  
AY-IO1 

mlnutr wonloath followed by a 60 mln dday 
xtwrul mi)*, 
k R d r  = 17 m l l m  
afmctlw hdrx = 1.60 PrrUcW1.33 Madlum 
Ilr: 101Ay092 

AY-101 mtw 08/27/81 Moas#: woo1 
8Unpk rime: I441 P ~ X :  01 
BvmmMy PNemtilrr - 
mv = A= IW=O.SIO ~ - 6 . m  7.668 e a  6,103 
mn = 0.620 20%. 1.311 70%. 7.807 1.187 58% 1.290 
ma = 2203 m4=20se m n e . . w  
OI = 2828 um.3.746 90%. 10.02 
mi = 4.w m = keti ~ 8 %  = 10.8~ 

dzE w p A 8 8 % a b u ~  

a20 100.00 0.00 
040 100.00 0.00 

87.8 100.00 0.00 
18.6 100.00 0.00 
620 100.00 0.00 
98.0 100.00 0.00 
46.8 100.00 0.00 
09.3 100.00 0.00 
76.0 100.00 0.00 
48.0 100.00 0.00 
24.6 100.00 0.00 
04.7 100.00 0.00 

4.00 100.00 0.00 
2.23 100.00 0.00 
2.33 100.00 0.00 
4.00 100.00 0.00 
1.00 100.00 0.00 
1.11 100.00 0.00 
R16 100.00 0.00 
LOO 1oo.00 0.00 
1.60 100.00 0.00 
5.66 100.00 O M  
LO8 W.M 4.02 
1.00 #AM ii.eb 

B.OO I ~ . W  0.00 

0-185 

- Slze (microns) - 
m % Q t I A M I a E  %els!I%G!wi 

9.260 83.86 16.26 

6.641 66.61 7.61 
6.m 46.80 4.78 
4.626 &I2 3.46 
3.808 40.67 298 
3.270 37.71 28.9 
2760 34.88 286 
2312 3203 3.03 
1.846 28.00 3.47 
1.636 26.63 4.21 
1.376 21.32 4.m 

OS72 11.61 3.8) 
0.818 7.72 272 
0.666 A00 1.61 
0 .m &I8 1.22 
0.486 1.97 0.86 
0.40) 1.11 0.64 
0,344 0.47 0.47 
o a e  0.00 0.00 
0.243 0.00 0.00 
0.204 0.00 0.00 
0.172 0.00 0.00 
0.146 0.00 0.00 

7.778 0 0 . ~ 0  1201) 

1 . 1 ~  tau 162 



100.00 
100.00 

209.3 100.00 
179.0 100.00 
146.0 100.00 

100.00 
104.7 100.00 
88.00 100.00 

100.00 

6233 
44.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.39 
3.79 
11.46 

. .... 
09.03 
68.80 
4B.16 
44.36 
40.U 
37.0 
36.12 
32.22 
zs.16 
26.U 
21.40 

11.97 
7.77 
6.04 
3.22 
1.W 

im 

1223 
7.86 

3.44 
UI 
zbo 
2.80 
3.07 
3.61 
4.24 
4.80 
4.83 
3.80 
2.73 
1.02 
1.23 
0.87 
0.96 
0.47 
0.00 
0.00 
0.00 
0.00 
0.00 

m 

1.12 
0.47 
0.00 
0.00 
0.00 
0.00 
0.00 
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AY-IO1 
h W a n d  1 M " 0 3  
mlnutr ronimllon (oliomd by a 80 min. dday 
dwnrl Sonllk? 
ow Rate = 40 mUsoc. 
b fMhlndbXC2WPI~ddl .~ !hd i rd iwn 
k 101AYOU 

90.0 

80.0 

70.0 

60.0 

60.0 

40.0 

30.0 

20.0 

10.0 

0.0 
0.100 

AY.101 Dar: 09/27/91 hlmk oo00' 
S 8 m M  Tinw: 1460 P m X :  01 
&!!lwwY i ? W ! m m  EkJmLwm 
mv 6.296 10%=0.908 80548 6.866 7.608 66% 6.02 
mn = 0.620 2 0 % ~  1.901 7 0 % ~  7.829 1.200 36% 1.N 
ma 2 . M  30%=2024 805488.760 
01 a 2.643 40%=5.(46 WW=9d99 
rd s 4.012 6 0 % ~  6.693 9 6 % ~  10.76 

1.600 1o:oo lob.0 I00 

...... _.__ 
97.8 100.00 0.00 
18.6 100.00 0.00 
620 100.00 0.00 
Be0 100.00 0.00 

EE %l?As%GneM 
04.0 100.00 0.00 
92.0 100.00 0.00 . .. . - ... . . 

8.641 67-10 
6.600 N.40 
4.626 44.61 
3.MB 41.16 

LOO io0.00 0.00 

l.00 100.00 0.00 

L23 100.00 0.00 
2.39 100.00 0.00 

r.00 100.00 0.00 
t.11 100.00 0.00 
1.16 100.00 0.00 
L o o  100.00 0.00 
1.60 100.00 0.00 

~ ~~ 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

a972 II.W 

0.678 5.22 

0.816 7.77 
0.688 6.04 

0.486 4.m 
0.401 1,12 
0.344 0.47 
0,289 0.00 
0.243 0.00 

3iIi 
36.27 
3236 
29.20 
26.74 
21.48 
16.64 

L6e 100.00 0.34 0.w 0.66 
l.08 99.66 3.63 0.172 0.00 
1.00 96.13 11.27 I 0.146 0.00 

- Slze [! 
WIM 
16.47. 
1234 
7.70 
4.79 
5.48 
2.68 
2.89 
292 
5.09 
5.62 
128 
4.01 
4.66 

2.73 
1.82 
1.23 
0.87 
0.66 
0.47 
0.00 
0.00 
0.00 
0.00 
0.00 

5.81 

crons) - 
SlLf nl!MaWIM 

- 20.0 

- 18.0 

- 16.0 

- 14.0 

- 12.0 

- 10.0 

- 8.0 

- 6.0 

- 4.0 

- 2.0 

- 0.0 
io 
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AY-101 
andlMWPNO3 

I mlrmt. rcnMon follwmd by a Bo mln. dday 
kbnul Sonltkr 
: l a v l * ( r . 8 ~  
lmctivr hdrx = 1.70 Pmtkk11.33 Mlm 
:I& lOIAyo36 

AY-I01 m os/27/8l Mua*ooool 
&md, Tlmr: 1464 Pros# 01 
summuy p.rorntllrr - 
mv = k?Sb (0%. 0.807 90)(=8.607 7.670 Q1% 4 . M  
mn = 0.023 20Ynl.ZSS 70%=7.778 1.203 36% 1.266 
ma 8 2.266 8O%=l,SS8 80%=8.632 
tt = 2.w 40!b.3.671 so%.9.799 

3.978 60% = 6.634 S6% = 10.81 

88.00 
74.00 

62.33 
44.00 
37.00 
s1.11 
26.18 

18-60 
16.M 
13.08 
11.00 

100.0 

m.0 

80.0 

70.0 - 
60.0 

60.0 

40.0 

30.0 

20.0 

10.0 * 

0.0 
0.100 

!ma 
100.00 
100.00 
100.00 
1M.W .._.._ 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.w 
100.00 
100.00 
100.00 
100.00 
100.w 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
S.70 

- 
n!aIi 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.w 
0.00 
3.m 
11.06 

- Size (mkronr) - 
SLLE !ma%GtW SKIi &?ABmGtwi 
7.778 70.m 1219 
9.260 86.61 16.68 

67.B 7.76 
1.78 4.80 
44.88 3.47 
41.81 3.01 
38.60 292 
ah68 2sa 

29.8 3.67 
26.92 131 
21.M 4.88 I 
..... a m  6.13 

i8.m (so 
11.73 3.64 
7.78 2.?6 
6.04 1.83 
3.21 1.24 
1.87 0.87 
1.10 0.64 
0.46 0.46 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

I 
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Lss 
L00 
r.00 
1.11 

100 
Mo 
I W  
1.08 
1.00 

Lie 

5.w 
3.04 
286 
281 

3.8) 
434 
6.00 
481 
3.M 
2.76 
1.84 
1.26 
0.88 
0.66 
0.48 
0.00 
0.00 
0.00 
0.00 
0.00 

ale 
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....... 
100.0 

90.0 

80.0 

70.0 

80.0 

60.0 

40.0 

30.0 

20.0 

10.0 

0.0 

AY-101 
m a n d I M N a O H  
10 mln rorhHan follomd by 160 Bin *lay 

2owRab8lO mUuc. 
wntttvr kdrx 8 I.@ Par(kW1.33 Wlum 
:lk 101AVDid 

ixbmrl8onlfw 

AY-101 DILI: OW28fBl MUS# ODD01 
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100.00 0.00 
100.00 0.00 

100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0 . 4  
99.64 0.91 
98S3 1.76 
M.88 3.21 

100.00 0.00 

~~ 

a m  ma 10.8~ 

MOO 61.0~ 4.62 

7.776 68.70 10.26 
6.641 68.44 7.41 

4.926 46.41 3.00 
aaaa 43.41 230 
3.270 41.11 213 
2760 38.98 223 
2312 34.76 262 
1346 34.23 3.02 
1.636 SI21 3.71 
1.376 27.60 4.32 
1.180 23.10 4.38 
0.872 18.79 3.81 

0.686 11.99 233 
0.676 B*oQ 1.91 
0.466 7.76 1.66 
0,409 6.09 1.68 
0.344 4.6a I .4 
0.269 3.10 1.32 
0243 1.78 1.06 
0.204 0.73 0.73 

M i a  i4.w 299 

0.00 0.00 $ 1% 0.00 0.00 

G-203 



new%!aai 
MO 100.00 0.00 
820 100.00 0.00 
97.8 100.00 0.00 
18.6 100.00 0.00 
62.0 100.00 0.00 
96.0 100.00 0.00 
48.8 100.00 0.00 
09.5 100.00 0.00 

4M 100.00 0.00 
24,s 100.00 0.00 
04.7 100.00 0.00 
6.00 100.00 0.00 
4.00 100.00 0.00 
223 100.00 0.00 
2.33 100.00 0.00 
4.00 100.00 0.00 
7.00 100.00 0.00 
1.11 100.00 0.00 
0.16 100.00 0.44 
200 8s.w 0.87 
B.60 88.88 1.10 
K.66 BS.88 &IS 

93.64 6.82 
88.32 8.M 

7ao IW.OO 0.00 

- Slze (microns) - 
HlLE ~ m 2 J A N l p p E  %!!4M%!aaiS!zi 
7 . m  QABS 10.27 
9.260 79.74 10.78 

8.01 moa 
s.wo Sl.% 
4.626 46.62 
3.889 43.61 
3.270 41.28 

2.512 38.81 
1.846 34.57 
1.638 31.34 
1.376 27.61 
IdU 23.27 
B.872 18.50 
0.818 16.04 
B#W 1204 
D.B?O 8.70 
D . 4 M  7.78 
0.408 6.12 

4.m 
3.11 
1.78 
0.73 
0.00 
0.00 

2.7~0 sr.16 

s.oa 
1.00 

nt?f?a%!wd 

7.u 
4.64 
5.01 
252 
214 
224 
2s4 

5.73 
4.34 
4.41 
as2 
3.00 
234 
1.w 
1.67 
1.64 
1.47 
1.33 
1,06 
0.75 
0.00 
0.00 

5.05 

0.204 



IzE =%Gtilw MO 100.00 0.00 
u.0 100.00 0.00 
b7.8 100.00 om 
18.8 100.00 0.00 
120 100.00 0.00 
MO 100.00 0.00 
la9 400.00 O M  .... _..._. *.a 1oo.w 0.00 
'9.0 100.00 om 
l8.0 100.00 0.00 

l4.7 100.00 0.00 :oo 100.00 0.00 
.00 100.00 0.00 
3 3  100.00 
.a3 
.W 
.W 
-11 
-19 
-00 

,M 
,QI) 
.W 

,m 

0.00 
0.00 
O M  
0.00 
0.00 
0.44 
0.W 
1.08 
5.12 
6.47 
8.63 

6Ml 
61.30 
46.71 
43.09 
41.37 
39.22 

MU 
31.89 
27.96 
23.30 

16.06 
1206 

7.7B 
9.12 
4.m 
3.11 
i.78 
0.73 
0.00 .... 

30.~7 

iau 

a.71 

0.00 0.00 I 

7.46 
4.96 
5.02 
232 
216 
2.26 
264 
3.0) 
3.74 
4.38 
4.42 

2.34 
1.92 
1.97 
1.M 
1.47 
1.33 
1.06 
0.73 
0.00 

am 
a00 

1 

G-205 
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AY-101 

%PASS 

I.00 
LOO 
223 
L33 
t.00 

1.11 

LOO 
1.80 
l.68 
1.00 
1.00 

r.w 
i.ie 

100.0 

90.0 

80.0 

70.0 

80.0 

60.0 

40.0 

30.0 

20.0 

10.0 

0.0 
0.100 

la %i?&s%!aAu 

l a 6  100.w 0.00 

04.0 100.00 0.00 
820 100.00 0.00 
87.6 100.00 0.00 

620 100.00 0.00 
Ba-0 100.00 0.00 
46.8 100.00 0.00 
D8.3 100.00 0.00 
Ia.0 100.00 0.00 
46.0 100.00 0.00 
24.6 100.00 0.00 
M.7 100.00 0.00 

100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.42 

0.W 
1.84 
3.00 
6.44 
8.61 

~. . 

AY-101 D8W 08/2ml b I :  OOQol 

- Slzo [ 
SlLE %eAM%wAM 
0.260 80.08 10.80 
7.778 0s.a 10.2~ 
a641 8a.w 7.46 
&6W 61.63 4.67 
4.026 46.86 3.05 
3.888 43.W 234 

27w 38.33 227 
2312 37.06 268 
1,846 34.80 5.w 
1.936 31.44 3.76 
1.576 27.M U 7  

0.818 16.04 8.01 
0,688 1205 2a4 
&6?6 8.a 1.82 
0.m 7.77 1.W 
0.48 8.10 1.64 
O M  4.m 1.47 
0.288 3.08 1.33 
0.243 1.76 1.04 
0.204 0.72 0.72 
0.172 0.00 0.00 
0.146 0.00 0.00 

3.270 41.4 2.10 

1.w a s 2  4.u 
0.872 lam 

:roll.) - 
% e A s % w A M  

G-206 
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E %!!AB%QbY 
D I O  100.00 0.00 
820 100.00 0.00 
W.8 100.00 0.00 
ia.6 100.00 
52.0 100.00 
B.0 100.00 
Id.9 100.00 
lS.3 100.00 

1.00 
!.23 
!.33 
LOO 
'.00 
.I1 
#.I@ 
'00 
8.60 '.a 
-08 
.00 

100.00 
100.00 
100.00 
100.00 
98.60 
88.80 
87.20 
S4.16 
68.76 

0.00 
0.00 
a00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.40 
0.80 
1.80 
3.04 
6#41 a m  

- Slu, 1 
m nE&s%!iw 
8.260 80.26 10.81 ?.no 98.44 l o a  a.mi m.16 TAT 
6.600 61.88 
4.626 4740 
3.889 43.96 
3.270 41.60 
2760 38.42 
2.312 37.14 
1.846 34.67 
1.W 31.60 

1.166 23.38 
0.872 18.81 
0.818 16.08 
0.w 1204 
0.678 8.88 

0.40) 6.08 

1 . m  n.74 

0.W 7.77 

4.66 
3.08 
1.78 
0.72 
0.00 
0.00 

.... 
4.68 
3.06 
236 
2.18 
228 
267 
3.07 
3.78 
4.38 
4.46 
3.86 
3.02 
236 
1.82 
1 .a 
1.U 
1.47 
1.32 
1.04 
0.72 
0.00 
0.00 

G-207 
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AY-101 Daw: oBm/Bl Murx:oooo2 

Blunmanr emalub QhA2kHw 
mv = 6.337 la= 0.670 6 0 % ~  8.578 7.924 60% 8.472 
mn = 0.508 ZO%= 1.037 70nn 7.928 1.059 40% 1.608 
ma = 1.828 W=l.SM BOn=@.Oa5 
ca = 5.928 40%=2762 BO%= 11.09 
ad = 4.413 60%=4.8% SS%=15.18 

AY-101 Dudbab nw: OLZB Pros& 01 

w hdrx = 1.60 PPrtiCldI.33 Mlm 

SCCHAN 

8gE x e 4 s W l A M  
704.0 100.00 0.00 
SB20 100.00 0.00 
497.8 100.00 0.00 
4103 100.00 0.00 
31120 400.00 0.W . ...... ..._ 
m.0 100.00 0.00 
2403 100.00 0.00 
m.5 100.00 0.00 
179.0 100.00 0.00 
148.0 100.w 0.00 
124.6 100.00 0.00 
104.7 100.00 0.00 
88.00 100.m 0.00 _... . ~ ..-. ~~.~~ 
74.00 100.00 0.00 
9225 100.00 0.00 
62.33 100.00 0.00 
44.00 100.00 0.00 
57.00 III(L00 0.W ..... .__.__ _.__ 
31.11 100.00 0.00 
2E.18 100.00 0.92 
22.00 @@.a8 0.68 
18.60 9L02 1.W 
16.66 B7.W 278 
15.08 B4.86 A12 
11.00 W.73 8.17 

lam 

lais 

3.58 

16.01 
1234 

0.2B 
a60 
4.w 
1.B2 
0.79 
0.00 
0.00 

2.09 
278 
2B2 
3.11 
3.38 

4.01 
5 .4  
2.75 
218 
1-07 
1.71 
l.u 
1.80 
1.44 

0.T) 
0.00 
0.00 

5.w 
4.13 

1.13 

0-208 



R H * m m d l M W 3  
AY-fOI 

mlnu*mlu(lon plw W 
iarR~b*17mUHc. 
mctlwlndus 1.70P~rtkW1.33M8diUm 
I" 10tAm1 

IPE M?M4%GliAM 
W O  100.00 0.00 
B2.0 100.00 0.00 
W.8 100.00 0.00 
lac i0o.w 0.00 
620 100.00 0.00 
M.0 100.00 0.00 

100.00 0.00 
100.00 0.00 
100.00 0.00 
100.w 0.00 

100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.19 
99.64 1.04 
Ba60 227 
96.23 4.63 
91.70 7.M 

IW.W 0.00 

AY-I01 Dab: 0IUzM)l Murx:00002 
DUPlior(. Timr: 0634 Pmx: 01 
summaol l3wau.a - 6.m IW=O.W m= 6.016 7.409 wn aim 
mn = 0.509 #m=I .Wl  7Wm7.290 1.042 42% 1.631 
IIU s 1.w scm= 1.613 OW= 8.612 
01 = 4.094 40% = 2.476 90% = 10.61 
sd = 4,208 60%=4.535 ¶6%=1236 

9.94 
7.43 
6.01 
3.m 

2.99 
3.18 
3.38 
3.62 
3.w 
4.28 
4.16 
3.63 
260 
226 
1.96 
1.81 
1.76 
1.70 
1.63 
1.19 
0.62 
0.00 
0.00 

3.02 

NE %eA8BlKtWIBpE 
r . m  7ftc.9 
1.260 64.04 10.16 

1.641 63.96 
L 6 w  66.4 
L626 61.46 
l.669 47.69 
l.270 44.67 
L760 41.60 
!.SI2 a6.72 
1.W 36.38 
1.636 31.74 

l.160 23.46 
t.972 10.53 
t.818 16.80 t*w I t 0 0  
1.678 10.76 

8.98 

3.64 

lorn  1.204 0.62 
1.172 0.00 
1.146 0.00 

1.376 27.79 

1.460 aw 
IA0) 1.344 6.24 
1n69 

201 

%l!#BNaAMsKR w€iB%Glw 

0-209 



KE f lceMLs%sn4lis lz€ 
MO 1w.w 0.00 
k o  i00.m 0.00 
n.0 100.00 0.00 
18.6 100.00 0.00 
RO 100.00 0.00 
M.0 100.00 0.00 
la8 100.00 0.00 
>S.3 100.00 0.00 
16.0 100.00 0.00 
l8.0 100.00 0.00 
u.6 100.00 0.00 
u.7 100.00 0.00 
Loo 100.00 0.00 
l.00 100.00 0.00 

:55 100.00 0.00 
L00 100.00 0.00 

!w io0.00 0.00 

'30 
-11 
L16 
100 

I65 
.M 
.00 

,a 

Yhfa$&H&4Im f l c e M L s % G I i M  
a a o  w.ii aag 
7.770 77.7a a.a 
6.841 88.17 7.60 
6.600 60.61 
4.826 66.28 
SAOS 61.30 
9.270 47.78 
2760 44.16 
2312 40.24 
1.m 
1.06 
1.376 
1.1u 
0.612 

0.m 
0.670 

0.610 

0.00 
0.00 
0.00 
a00 

1.71 
3.71 
0.71 

a n  

59.10 
SI.# 
27.67 
2Q28 

iL71 

8.08 
7.0) 
6.34 
3.62 
206 
0.84 
0.00 o m  

1a.w 

12)s 
10.n 

0.486 
0.m 
0.514 
0.- 

0.204 
0.172 
0.146 

0.24 

&ai 
a.m 
aa 
a.ai 
8.62 

4.08 
4.16 
Is1 
4.53 
412 
3.46 
272 
2.20 
1.81 

1.76 
1.72 
1.M 
i.22 
0.84 
0.00 
0.00 

in 

0-210 
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h W l n d l M " o 3  Time: O S 6 7  Pnrk 01 l!wllaw !?weam un2aLMm 
mWwnictllon@4OW mv 6.168 10%=0,4~ 60%. 6.2U 7.880 61% &~1o 
larR.ir 8 40 m u b e  mn = 0.501 m=o.m IOK= 7.618 o m  4 3 ~ 1  1.w ntmethv kdw = 9.60 PmtklUi.33 Mbdlum 
I*: 101AY023 

%PASS UCHAN 

Inn= 1.380 m = 1 . 3 4 4  r n 8 b 8 S l  
CI = 4.347 40% 8 2297 SO% 8 10.S8 
sd = 4.416 60% 8 4.832 S&4 8 13.11 

0.0 -f--+w 
0.100 

la % e M B 2 W u  
34.0 100.00 0.00 
92.0 100.00 0.00 
b7.8 100.00 om 
1a6 100.w 0.00 
i2.0 100.00 0.00 
K O  100.00 0.00 
l8.s 100.00 0.00 
B.3 100.00 0.00 
'0.0 100.00 0.00 
B.0 100.00 0.00 
!4.6 100.00 0.00 
u.7 100.00 0.00 
100 100.00 0.00 
,W 100.00 0.00 :a iw.w 0.M ....~~ _... .ss 100.00 0.00 
*do 100.00 0.00 
.00 100.00 0.00 

100.00 
100.00 
SS.86 
98.87 
97.61 
S4.s 
60.08 

0.00 
0.38 
0.68 
1.36 
266 
4.68 ?.a? 

. . ~ ~  
210 
2.27 
2.10 
2.9) 
3.18 
3.84 
4.43 
4.4a 
3.81 
3.14 
260 
222 
2.06 
9.97 
1.90 
t 7 0  
1.31 
031 
0.00 
0.00 

. . - . - .. - r 20.0 

- 18.0 

- f6.0 

- 14.0 

- 12.0 

- 10.0 

- 8.0 

- 6.0 

- 4 0  

- 2.0 

. 0.0 
0 

, 

-Size (microns) - 
BgE ~ % Q . W 4 l =  % e M B i a q a Z E  w!fw%!QM 
S.260 82.21 10.17 

8.041 82.21 721 
6.600 66.00 4.61) 
4.626 60.41 3.08 

3.270 44.88 
2.760 429) 
2.512 40.2s 
1.w 37.60 %as 3143 
Id76 a0.W 
1.168 28.16 
Q.872 21.67 
D.818 17.78 
D.W 14.62 
D.610 1208 m.w *A) 
m.m 7.78 
0.344 0.82 

3.92 
222 

0.00 o m  

7.770 72.04 s.(w 

m a  47.30 

oai 

0 2 1 1  



100.0 

90.0 

80.0 

70.0 

80.0 

60.0 

40.0 

30.0 

20.0 

10.0 

0.0 
0.100 

m N & I m d l M W 3  
AY-IO1 

mtmh ronlution @ 40 W 
bwhte840 mum. 
ohacth hd.x 1.70 Qartlddl.33 Mdim 
Ik 1MAYDU 

Ab101 o* 08128191 mx: QQOO 
DUDlkrt. Tim@: w:O2 Pnrx:  01 
Brmmaor msenuk - 
mv A101 10%=0+4M m r 6 . 1 7 2  7.688 m ~ 1 6  
mn = 0 . W  M80.888 70%=7.44113 0.848 48% 1.m 
ma = 1 . m  aow~i .s is  ~ = M I T  
w = 4.4% 40%82187 #0%=10.88 
l d  8 4.W W84.418  d6%8l2W 

1,600 100.0 

9.82 
7.25 
4.63 
3.04 
256 
2% 
25s 
296 
&I6 
Saa 
4.42 
4.m 

s.20 
283 
230 

204 

1.74 
I .34 
0.84 
0.00 
0.00 

3.w 

215 

1.m 

G-2 I2 
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BE w4M%GtlAM 
NO 100.00 0.00 
$20 100.00 0.00 
17.8 100.00 0.00 
18.6 100.00 0.00 
u.0 100.00 0.00 
H.0 100.00 0.00 
M.8 100.00 0.00 
19.3 100.00 0.00 . .. 
rs.0 100.00 0.00 
w.0 100.00 0.00 
u.6 100.00 0.00 
u.7 100.00 0.00 

LOO '.oo 
1.11 

!OO 
1.60 
tW 
1.08 
.OO 

116 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
99.70 

97.03 
96.32 
80.64 

msm 

0.00 o m  
0.00 
0.00 
0.00 
0.00 
0.00 
0.34 

1.26 
261 
4.w 
7.62 

0.61 

240 
2.80 

5.88 
4.48 
4.m 
4.04 
a!n 
ZN 
2.36 
216 
2.08 
1.99 

0.98 
0.00 
0.00 

3.16 

i .n 
1a7 

- She (mlcrow) - 
7.778 7a09 a,@ 

5.w ass 2 ~ z  

8.260 a02 9.93 

&Wl 63.41 7.18 
6.600 66.23 4.00 
4.626 61.63 3.07 

3270 19.14 221) 
2760 '48.80 
2512 41.48 
1.948 30.76 
1.836 SA62 

1.166 na 
0.872 22.70 

0.m 16.a 
OSre 1271 
om 1 0 s  
0.409 8.18 
0 . M  0.09 
D a b  4.10 
D.243 2# 
D.204 0.98 
D.172 0.00 
0.148 0.00 

im 31.77 

0,818 i8.n 

-r 10.0 

9.0 

8.0 

- -  7.0 

-- 6.0 

6.0 

-- 4.0 

- -  3.0 

20 

1.0 

0.0 

-- 

- -  

-- 

-- 

-- 

- -  
KN) 
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AY-IO1 
h O H m d l M W 3  
mlrmtr ronlation @ 40 W 
WRab = Bo mW8w. 
bhacUwCldum l.WPirtldd1.33Modium 
Ilc 101AW 

AY-101 Datr: 08128191 M a l :  oooO2 
Dudiuc. Tim: W:II PMI: 01 
auun¶IY .mm!!!E Dil vow 
mv = 4.Sll l0%=0.463 60%. 6.848 7.666 66% 6.164 
mn = 0.903 20)(=0.648 70%. 7.271 0.834 46% 1.363 
ma = 1.306 SOKr1.248 6OW-S.W 
ea = 4.606 40% 2.008 80% = 10.66 
Sd B 4.30) m 3 4 . 0 6 7  86%=1264 

0.100 

YE %E!B!%GHAl 
'W.0 100.00 0.00 .... ...... .... 
i82.0 100.00 0.00 
ls7.8 100.00 0.00 

I620 100.00 0.00 
36.0 100.00 0.00 

iias IW.M 0.00 

u . s  100.00 0.00 .... ...... _._. 
w.3 100.w 0.00 
79.0 100.00 0.00 
48.0 100.00 0.00 
24.6 100.00 0.00 
04.7 100.00 0.00 
6.00 100.00 0.00 
A00 100.00 0.00 .... _.__ 
2.23 100.00 0.m 
2.33 100.00 0.00 
4.00 400.00 0.00 
7.00 100.00 0.00 
1.11 100.00 0.00 
6.16 100.00 0.00 
200 100.00 0.68 
6.60 69.41 1.23 
6.M BS.16 246 
8.01) S6.78 4.61) 
1.00 S1.16 7.47 

7.778 
8.641 
6.600 
4.626 
3.888 

2760 
2312 
1.846 
1.036 
1.378 
1.1m 
0.872 
0.818 
0.W 
0.678 
0.488 

3.270 

..... 
73.M 
64.26 
61.06 
62.40 
48.28 
46.66 
44.66 
4216 
38.48 
s a 2  
32.46 
27.84 
23.28 
18.18 
lL64 
13.08 
10.67 

6.26 
4.21 
2.38 
0.88 
0.00 
0.00 

a42 

8.95 
7.22 
4 . a  
3.11 
2.44 
2.28 
240 
266 
8.16 
3.M 
4.62 
4.66 
4.11 
3.34 
276 
2.42 
2.26 
216 
206 
1.82 
t 4 0  
0.89 
0.00 
0.00 

0-214 



Di xeMs%Gtw4 
KO 100.00 0.00 
I20 100.00 0.00 
b7.6 100.00 0.00 
i6.a 10o.w 0.00 
RO 100.00 0.00 
IRO 100.00 0.00 
B.9 100.00 0.00 
l9.3 loom 0.00 
'6.0 100.00 0.00 
BO 100.m 0.00 
14.6 i0o.w aw 
*7 100.00 0.00 
.00 100.00 0.00 
.00 100.00 0.00 
23 100.00 0.00 .a 100.00 0.00 
-00 100.00 0.00 
-00 100.00 0.00 
-11 100.00 0.00 
,I8 100.00 0.00 
.W ioo.oo ao 

MA4 1.16 
M,28 256 
86.93 4.43 

00 91.60 7.29 

57.0 3.8i 
33.62 4.49 
28.43 4.66 
24.48 4.13 

1.620 2 1  
11.76 228 

20s 3.57 
lass zn 

~~ 

S . 4  220 
7.26 2.01) 
6.17 1.84 
5.33 1.41 
1.92 1.01 
OJ6 0 .1  
0.00 0.00 

I 

G-215 



AY-101 
RNSJH and i M N 1No) 
mlnutosonication e40 W 
kw W= €4 m U u c  
shoiiw lndbx = 2.00 P;lrtiaklldt Medium 
lk: I O I A W  

AY-101 
RNaOH and 1 M N W 3  
mlnutosonication e40 W 
kw W= €4 m U u c  
shoiiw lndbx = 2.00 P;lrtiaklldt Medium 
lk: I O I A W  

%PASS 

AY-I01 D a k  OglUIIBl Murk 00402 
Dudkrb Tim: 0&21 P m X :  01 
ssmacu P o m n t i b  QkLmuwa 
mv = 4.740 IO%= 0.416 60% 8 6.724 7 . W  64% 6.073 
mn 8 0.260 2Q%x 0.784 7We7.097 0.901 46% 1.391 
ma x 1.184 30% 8 1.188 8on 8.4W 
01 . 6.067 40%. 1.809 so%= 10.48 
Sd = 4.261 60% 8 3.648 96%. 12.41 7 ssmacu 
mv = 4.740 
mn 8 0.260 
ma x 1.184 
01 . 6.067 
Sd = 4.261 

100.0 

90.0 

80.0 

70.0 

60.0 

60.0 

40.0 

30.0 

20.0 

10.0 

0.0 
0.100 

P o m n t i b  QkLmuwa 
IO%= 0.416 60% 8 6.724 7 . W  64% 6.073 
2Q%x 0.784 7We7.097 0.901 46% 1.391 
30% 8 1.188 8on 8.4W 
40%. 1.809 so%= 10.48 
60% 8 3.648 96%. 12.41 

!E mxBAt4 
' M O  100.00 0.00 
a20 100.00 0.00 
B7.8 100.00 0.00 
,18I 100.00 0.00 
111.0 100.00 0.00 
96.0 100.00 0.00 .... ...... .... 
48.8 100.00 0.00 
09.3 100.00 0.00 
76.0 100.00 0.00 
.... 

24.6 100.00 0.00 
04.7 100.00 0.00 
8.00 100.00 0.00 .... ...... .... 
4.00 100.00 0.00 
223 100.00 0.00 
233 100.00 0.00 
4.00 100.00 0.00 

100.00 
100.00 
100.00 
100.00 
O%M 
611.34 
98.07 
91.78 

0.00 
0.00 
0.00 
0.64 
1.12 
227 
4.28 
7.11 

1 .do0 1o:oo - Size (I 
m w Y l @ n c "  
8,280 84.W 9.48 
7.776 76.18 9.48 
6.641 66.72 7.13 
(LWO 68.6s 4.60 
4.626 63.W 3.06 
3.889 m.m 241 ..... ..... .... 
3.270 46.62 216 

2312 43.89 266 
1346 41.24 3.14 
1.636 38.10 5.84 
1.376 34.26 4.69 
l.lE6 29.73 4.60 

2760 4s.m 237 

..... .... 
0.972 26.06 4.16 
0.818 20.88 3.40 
0.W 17AO 282 
0.676 14.$7 260 
0 . W  1217 256 ..... ..... .... 
0.408 8.82 2.27 
0.344 7.66 218 
0.189 6.39 1.91 

3.48 
2.01 
0.89 
0.00 

1.47 
1.12 
0.88 
0.00 

100.0 1000 

10.0 

9.0 

8.0 

7.0 

6.0 

6.0 

4.0 

3.0 

2.0 

1 .o 

0.0 

0-216 



0.100 

8aE m % ! x l A M i P p E  % e M ? % c ” s u T  
7.770 nm 6.62 
8.260 87.13 8.26 

!u m M t W  
‘OLO 1w.w 0.00 

% e M ? W i &  
...... _.._ 

B2.0 100.w 0.w 
187.8 100.00 0.w 
818.S 100.00 0.00 
62.0 100.00 0.00 
SS.0 

..... 
43.00 
38.18 
34.66 

26.17 
21.60 
18.41 
10.m 

n.a2 

..... 
lZ88 
10.16 
7.86 
w 
3.77 
2Ao 
1.27 

3.12 
2A8 
233 
241 
284 
3.00 
3.82 
4.a3 
4.98 
4.46 

3.08 
2.82 
273 
288 
2.63 
220 
1.88 
1.31 
1.1s 
1-27 

3.9’1 

G-217 



- 
b mhutr ronlcltion @ 40 W 

48.9 100.00 om0 
05.8 100.00 0.00 
16.0 100.00 0.00 
u.0 1w.w 0.00 

bw Rate= 17 mUs& 

..... 
3.270 
2760 
2.512 
1.8111 

*nttlwhdu=1.70P1rUolr 
IIC 101Arn12 

24.6 100.00 0.00 
M 7  100.00 0.00 
l.00 100.00 0.00 
Loo lW.00 0.00 
2.23 100.00 0.00 
Laa fW.00 0.00 
1.w 1w.w 0.00 
r.w 100.00 0.00 

YPASS 

l . W i  
1.376 
1.1m 
0.972 
0.018 
0.w 
0.678 
0.m 

AY-101 

_.__ 
100.00 0.00 
1w.w O M  
m.66 0.81 
90.66 1.82 
96.83 5.44 
95.35 6.76 

11.33Mdlun 

_. .__ 
O M  
0.289 
0.243 
0.104 
0.172 
0.146 

"F-8862 

3 
"F-8862 Rev. 0 

AY-101 Dlt.: OWEIEl MruY:ooOOl 

b mhutr ronlcltion @ 40 W mv = 4.176 10%=0.339 80%. 4.646 7.220 48% 8.081 
bwRate= 17 mUue. mn 0.208 20%=0.648 70%=6.516 0.884 61% 1.325 *nttlwhdu= 1.70 ParUoldl.33Mdlun ma 0.960 30%*0.990 80%. 7.518 0.138 1% 0.012 
IIC 101Arn12 

h O H d  1 MNINOS 
AY-101 o U D l h l 4  Tlnn: 0&89 PmY: 01 

8umrrrmy manuk - 
e8 = 6.260 40% 8 1.308 80% 8 8.868 
sd = 4ooo scm.2349 96%=11.60 

YPASS %CliAb 

AY-101 Dlt.: OWEIEl MruY:ooOOl 

I I 

%CliAb 

0.100 1.600 1o:w 1ob.o 

.. .. .... 
$20 100.00 0.00 7.778 
b7.6 lw.w 0.00 8.641 
19.8 1W.W 0.00 6.600 
620 100.00 0.00 4.626 
B.0 lw.w 0.06 3 . m  

1.11 
LIO 
LOO 
1.60 
1.66 
1.08 
1.00 

1w.w 6.6 l a m  

- Slre 
xet?anwiM 
7i.m MI 

(oa 5.17 

4.n ZH 

87.84 7.0 
79.76 826 

64.8s 4,6a 

67.19 268 
84.84 2.40 
62.24 247 

47.w a20 
43.88 4.08 
3s.w 6.01 
34.79 a33 
28.48 4.6s 

21.07 2.m 

16.40 290 
1260 289 
1011 260 
7.71 219 
6.62 1.09 
S.83 1.32 
261 1.21 
1.30 1.30 

an 5.70 

law zoo 

10.0 

9.0 

8.0 

7.0 

6.0 

6.0 

4.0 

3.0 

2.0 

1.0 

0.0 
iobo 

G-218 



E- 
?04.0 
H20 
un.8 
116.6 
I620 
M.0  

ms.3 
176.0 
IM.0 
I N 6  
1W.7 
uI.00 
'4.00 
1E23 
R.33 
U.00 
17.00 
Il.11 
S.18 
200 
6.W 
6.U 
3.08 
1.00 

usam 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0 . u  
0.08 

3.38 
6.06 

0.w 

1.77 

%Em 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 

8.260 
7.778 
6.641 
6.600 
4.626 
3.088 
3.270 
2760 
2312 
1.646 
1.636 
1.376 
1.w 
0.972 
0.818 
0.w 
0.678 
0.488 
0.408 

0.269 
0.243 

0.172 
0.146 

am 

o m  

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
1w.00 
88.67 
98.68 
86.82 
w.68 

%em 
87.80 
80.08 

IROI 
128s 

7.64 
5.01 
8.86 
2.54 
1.31 

10.w 

- Ske Ir  
%Gtlrw 
7.81 
8-21 
6.61 
4.63 
3.16 
264 Zaa 
2.47 
273 
3.26 
4.12 
RO7 
6.30 

3.99 
28s 
206 
282 
262 
263 

1.72 
1.36 
1.23 
1.31 

u m  

zza 

0-219 



~ ' J n d I M ) * O H  
I mln ronlortkn @a w 
bWRlb*4Ohlllrm 
Dfmdvm w. 1.6oP~~W.33 Wlrn 
IC 101AyDi4 

AY-fOI 

80.0 

60.0 

40.0 

30.0 

20.0 

AY-IO1 Dltcl: OW26l61 Mast: oooO1 
D I I D l W  fknr:01:01) P n r k  01 
Bvmmaol pworn(il# - mv = 4.104 10%=0.334 ((m84.376 7.1W 47% 6.054 
mn = 0.209 20%=0.886 70%=6.211 1.077 4% 1.200 
n u  = 0.948 3O%=O.S76 M= 7.72S 0.276 12% 0.174 
oa 8 6.340 40%=1.30 SD?&=S.7&3 0.1% 1% 0.012 
ad = 3.W2 W x 2 . 2 3 7  S6%=11.67 

0.0 'Os0 D 
0.100 

izE %leb.aM"azE 
szo ioo.00 0.00 
04.0 100.00 0.00 

97.8 100.00 0.00 
18.6 100.00 0.00 
62.0 100.00 0.00 
w.0 100.00 0.00 
48.S 100.00 0.00 

100.00 0.00 
100.00 0.00 
100.00 0.00 

100.00 0.00 
100.00 o m  
100.00 0.00 
100.00 0.00 
100.00 0.00 

100.00 0.00 
100.00 0.00 
100.00 0.41 
S9.69 0.66 
W.74 1.74 
87.00 3.a 
2 ~ ~ 7  &e2 

iwm 0.00 
100.00 0.00 

100.w 0.00 

1.600 

w?l?lMxQHfM 
9.260 66.06 7.74 

6.841 7216 6.66 
8.600 08.61 4.60 
4.626 61.11 3.16 
3.88s 67.w 2.66 
3.270 66.41 2.41 
2760 63.00 260 
2.312 60.60 2.76 
1.846 47.76 3.26 

1.168 38.27 8.40 
0.611 ma7 4.?3 
0.616 26-14 3.71 
0.w 21.4 3.00 
0.678 16.43 2e9 

0 4 8  13.10 289 
0.344 10.44 267 
0.2M 7.87 2a 
0.243 6.01 1.73 
0.204 3.86 1.34 
0.172 2.u 1.23 
o . 1 ~  i.ai 1.31 

7.778 WAI 8.16 

1 . ~ 6  u a  LIS 
1.~16 4o.a &os 

am I M ~  2 . a  

1o;w 

Ds.3 
19.0 
48.0 
24.6 
n.7 
9.00 
600 
L23 
L33 
LOO 
r.00 
1.11 

LOO 
L60 
I.# 
1.08 
1.00 

!.is 

. . - . .. .. 
10.0 

9.0 

8.0 

7.0 

8.0 

6.0 

4.0 

s.0 

2.0 

1 .o 
0.0 

100.0 lo00 

0-220 



"F-8862 Rev. 0 

AY-fOl Daw wi?ulel Mus* oooo 
Duplitrb Tim: OR13 P n r l :  01 
summuu mBn#ik€ 

10rnln. mWon@40 W mv = 4.067 IM=O.WO W=W 7.164 4% 6.01 
low Rate. 40 mUue. mn = 0.208 !20%=0.827 70%=8.166 1.076 40% 130' 

01 = 6.420 40%. 1.341 90%. 9.883 0.136 1% 0.01: 
sd 3.940 w.210 96%=11.60 

AY-101 
3ndIMNaOH - 

hdex = 1.70 Pa~tlUl.33 Mlun m8 = 0.836 = 0.987 80% = 7.8111 0.276 12% 0.171 

~ 

%PASS 

8.0 

s!KE nE2aWwi 
704.0 100.00 0.00 
6920 100.00 0.00 
497.8 lw.w 
416.6 
362.0 
298.0 
248.8 
209.3 
176.0 
14.0 
124.6 
104.7 
88.00 
74.00 
eLzJ 
62.233 
4400 
37.00 
31.11 
28.18 
2200 

16.66 
13.08 
11.00 

iam 

100.0 

90.0 

80.0 

70.0 

60.0 

50.0 

40.0 

30.0 

20.0 

10.0 

0.0 
0. 

WAmWwiIaZE % e m ! & l A M p l L E  
s.260 aaa 7.87 
7.778 60.81 8.10 
6.641 72.61 8.64 
6.m 66.87 4.m 
4.826 61.47 3.16 
sbo a 3 2  266 s n o  ss.n UI 
27w) B.24 261 
2312 mas 276 
1.w 4.08 3.26 
1.636 44.03 4.13 
1.376 40.70 6.10 
1.166 36.60 6.43 
r1.012 a 1 7  4.n 
h8i8 26.40 3-74 
3.688 21.W 3.02 
J.678 16.64 271 
n.466 16.83 2.66 

3.344 10.62 267 
1.269 8.06 21s 
1243 A79 9.76 
1.204 4.04 1.38 
1.172 288 1.20 
1.146 138 1.36 

w)  1a.a 266 

%em%a&Ii 

0.00 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.w 
0.00 
0.40 

1-70 
3.28 
6.63 

aw 

0.00 

am 

7.0 

8.0 

6.0 

4.0 

3.0 F 2 0  m 1.0 

I-# 0.0 

G-221 



100.0 

90.0 

80.0 

70.0 

80.0 

60.0 

40.0 

30.0 

20.0 

10.0 

D.0 
0.100 

120 lW.00 0.00 
B7.8 100.00 0.00 
18.6 100.00 0.00 
120 100.00 0.00 
Y.0 lW.00 0.00 

.I1 
'.I6 
30 .so .se .on 
.w 

IW.00 
100.00 
100.00 
100.00 
lW.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
68.81 
88.18 
87.13 
35.84 

.._. 
0.00 
0.00 

0.00 
0.00 

0.00 
0.W 
ROO 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 
0.00 
0.3s 
0.62 
1.89 
3.18 
6.45 

- -  . . . . . . .  . .  
00 10.00 

4.S26 61.72 a.16 -..- 
3.86 60.07 2a4 
3.270 B.03 2.41 
2760 83.a 2.80 
2812 61.12 278 
1.Ma 48.s 8.27 
1.836 46.08 4.14 

DAM 11.08 z a  

6.80 
4.10 
271 
1.41 

1-78 
1.39 
I .30 
1.41 

rll 
100.0 

10.0 

9.0 

0.0 

7.0 

8.0 

6.0 

4.0 

3.0 

2.0 

1.0 

0.0 
1000 

0-222 



AY-101 
W n d I M M  
I min m W n @ 4 0  W 
low R1b= 60 mllus. 
hctivrlr&x=1.60Padkldl.33Mlum 
ik: 101AVD17 

0.0 
0.100 

AY-I01 Data OW2WB1 M.uX:ooQOl  
D u ~ l k r t r  nmr: m:23 PmsX: 01 
%mW pemnU& - 
mv = 3.898 10%=0.326 BOK=4.14 7.100 46% A M  
mn rn 0.207 2O%x0.813 70%8 8.0)) 1.074 40% 1.208 
nu  = 0.820 30%=0.861 8 0 % ~  7.671 0.276 13% 0,176 
01 I 6.621 40%~ 1.316 BO%= 9.677 0.136 4% 0.012 
sd x 3.8SO Son = 2.102 SSn 11.47 

a m  
04.0 100.00 
82.0 100.00 
87.8 100.00 
i9.E lW.00 .... ...... 
62.0 100.00 
88.0 100.00 
46.s 100.00 
w.3 100.00 
79.0 4W.W 

~ ... 
6.00 
4.00 
223 
233 
4.00 
r.00 
1.11 
1.16 
L00 
1.60 
566 
Lo8 
1.00 

...... 
100.w 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
89.82 
88.m 
97.20 
84.00 

1.000 10.00 100.0 

nG" 
0.00 
0.00 
0.00 
0.00 
0.00 
o m  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

- Ske ( 
ULE m n a i A t 4  
8.260 88.78 7.48 
7.778 81.28 8.07 
8.641 73.21 8.66 
6.600 66.82 4.64 
4.826 6208 3.16 
3.66s 6s.M 2.63 
3.270 66.0 240 
2.760 64.00 261 
2312 61.48 278 
1.846 4a.71 3.2s 
1.636 46.42 4.18 
1.376 41.20 A13 
1.166 38.13 6.47 
0.972 3O.W 4.80 
0.818 26.08 3.76 
0.688 22.00 3.06 
0-m ILOS 2.76 
0,480 16.26 270 

0.344 10.86 263 
o m  ism 272 

0.30 
0.79 
1.63 
3.12 
6.32 

0.289 8.23 231 
0.243 A82 1.79 
0.204 4.13 1.40 
0.172 2.73 1.31 
0.148 1.42 1.42 

. - . .. .. 
10.0 

s.0 

8.0 

7.0 

6.0 

6.0 

4.0 

3.0 

2.0 

I .o 

0.0 
lo00 

G-223 



R i m  
AY-101 

za mln ronlatlon@ 4oW 
Flow R*r= 60 mUuc. 
Mmtivohdu= 1.70 PaMoldl.33 Wiwn 
Filr: IOIAYM8 

MZE =%!2tl&i 
104.0 100.00 0.00 
6820 100.00 0.00 
U7.6 100.00 0.00 
t i a s  100.w 0.00 
1620 100.00 0.00 
mo 100.00 0.00 
u8.s 100.00 0.00 
m . 3  100.00 0.00 
176.0 100.00 0.00 
148.0 100.00 0.00 
I U S  100.00 0.00 
104.7 100.00 0.00 
w.00 ?W.W 0.00 
'4.00 100.00 0.00 
i223 100.00 0.00 
i233 100.00 0.00 
u.00 100.00 0.00 
17.00 100.00 0.00 
il.11 100.00 0.00 
9.18 100.00 0.00 
ZW 100.00 0.37 
6.80 w.63 0.70 
6.66 $8.86 1.80 
3.011 $7.26 3.07 
1.00 Mlb A26 

AY-IOI Dlt.: 0$/28/SI MonX:ooQo 
Duolicrt. flmm: OR27 Pmx: 01 

mv = 3.871 10%=0.326 60%. 4.078 7.088 46% 6.W 
mn = OB7 20n=O.W 7 0 % ~  8.004 0.877 63% 1.32 
mr 0.616 30%=0.$U 60%. 7.W 0.136 1% 0.01 
ea I 6.862 40nr 1.506 son. 9.06 
rd 3.871 mn= 2 . 0 ~  ~ s n ~  11.42 

1 sHuuQau - 

BgE 
s.260 
7.776 
8.W 
6.800 
4.626 
3.68s 
3.270 
2.760 
2.312 
4.846 
1.836 
1.576 

0.872 
0.818 
0.688 
0,676 
0 .W 
O M  
0.344 
0.268 

1 . w  

%em 
08.93 
81.61 
73.60 
W.*l 
6237 
a23 
66.70 
64.28 

46.98 
46.86 
41.4 
36.34 
30.88 
2e.03 
22.23 
18.16 
18.37 
1L63 
10.88 
8.26 

61.76 

- Size 
%M&4 
7.42 
8.01 
6.6) 
4.64 
3.14 
20 
241 
20 
280 
3.31 
4.17 
&.14 
w 
4.83 
3.80 
3.011 
278 
214 
274 
264 
251 . 

6.84 
4.18 
276 
1.43 

. 
1.76 
1.M 
1.32 
1.43 

G-224 



HNF-8862 Rev. 0 

E€ nef?M%G" 
04.0 100.00 0.00 

w.0 100.00 
iao I W . ~  
620 100.00 
%,O 100.00 
48.8 100.00 
08.3 100.00 
70.0 100.00 
48.0 100.00 
24.0 100.00 
04.7 100.00 
8.00 100.00 
4.00 100.00 
223 100.w 
2.33 100.00 
4.00 100.00 
7.00 100.00 
1.11 lW.00 
5.16 100.00 
200 100.00 
8.60 W.06 
6.60 M.80 
%W 97.36 
1.00 $4.37 

73.80 
07.34 
02.06 
m.72 
67.18 64.n 
62.23 
M.42 
4.10 
41.82 
34.76 
31.24 
B.38 
1264 
18.42 
16.80 
13.81 
11.01 
8.33 
0.00 
4.21 
2.80 
1.47 

0.64 
4-61 
3.13 
263 
242 
264 
201 
3.32 
4.18 
0.10 
6.62 
4.88 
3.84 
3.12 
262 

2.80 
2.68 
2.33 
1.78 
1.41 
1.33 
1.47 

m 
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Time: 1 6 i O  P r u k  01 
1 M Wnd I MllrN05 Eual.uw mlsmtlk - 
! ~ ~ n M l o n r o l l o w r d b y ~ ~ r n l n . d r l ~ y  mv = 6399 10%=0.182 60%. 7.110 3.092 66% 7d98 
wln4 mHiu mn I 0.387 2 0 % ~  1.286 70?4= 6.439 1.117 36% 1.431 
:law~=4OrnUsac n u  = 1.933 30% 1396 80%. 10.14 
wrvrtlw Mix = 1.W Pnrtickll.33 Mdiurn 01 = 3.103 40% = 3.869 90% = 15.10 
9 k  1OlAYW1 rd = 6.000 sCm= 6.781 96% = 16.16 

YPdSS %CHAN 
20.0 

18.0 

16.0 

14.0 

12.0 

10.0 

8.0 

6.0 

4.0 

2.0 

1 I , 1 1 1  0.0 
100.0 

UZE ne&!s!mwi 
704.0 100.00 0.00 
6920 100.00 0.00 
4m7.8 100.00 0.00 
413.6 100.00 0.00 
5620 100.00 0.00 
2so.o 100.00 0.00 
2M.S 100.00 0.00 - .... ...... .... 
209.3 100.00 0.00 
476.0 100.00 0.00 
448.0 100.00 0.00 
I U S  100.00 0.00 

100.00 
1w.00 
100.00 
100.00 
100.00 
99.63 
96.78 
81.11 
94.27 
89.96 
83.79 

0.00 
0.00 
0.00 
0.00 
0.00 ' 
0.00 
0.00 
0.37 
0.86 
1 ,a7 
284 
4.32 
6.22 
O A 9  

... . 
1.11 
1.04 
0.78 
0.00 
0.00 
0.00 
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100.0 

90.0 

80.0 

70.0 

66.0 

100.0 

HNF-8862 Rev. 0 
AY.fO1 ~ m :  wimi WSX: mi 
DUBlhrtr mnw:is20 Pnrx: 01 
svmmaol l%ssQus - 
mv = 6240 lo%= 0.7~2 (ow= 7.064 3.082 66% 7d24 
mn = 0.370 20%. 1.270 70%. 8.383 l.lS6 31% 1.421 
ma 8 1.943 30% = 1.983 80%. 10.07 
cs = 3.088 ,&%.3.826 80%=12.m 
sd = 4.0W 60%. 6.7iM 0S%= ILU 

r a ) W ~ ~ n d i ~ b ~ 0 3  
AY-101 

dmotlva kdrx = 1-70 krtlcldl.33 W l u m  

%CHAI 
20.0 

18.0 

16.0 

140 

42.0 

10.0 

8.0 

6.0 

40 

2.0 

0.0 
1000 

HPE 1sIEb58nGtw 
704.0 100.00 0.00 .... 
02.0 100.00 0.00 
4s7.8 100.00 0.00 
418.6 100.00 0.00 
362.0 100.00 0.00 
268.0 100.00 0.00 
248.6 100.00 0.00 
208.3 100.00 0.00 
178.0 100.00 0.00 
148.0 100.00 0.00 
124.6 100.00 0.W .- .._ _.__ 
104.7 100.00 0.00 
BI).00 100.00 0.00 
74.00 100.00 0.00 

62.33 100.00 0.00 
44.00 100.00 0.00 
37.00 400.00 0.00 _.__ 
rtii iW.oo 0.31 
%.I6 M.68 0.76 
22.00 w.w 1.0 
18.60 $7.34 280 
16.m 94.M 4.32 
13.08 90.22 6.20 
11.00 84.02 8.38 

3.28 
2.M 
2.43 
281 
2.m 
3.63 
4.10 
4.38 
4.02 
3.1s 
228 
1.60 
1.36 
1.10 
1.11 
1.08 
1.01 
0.78 
0.00 
0.00 
0.00 
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AY-101 D.L.: m m i  MUS& mi 

AY-101 DUDIIMM nmr: 1626 PW#: 01 
hUJHrnd 1 Y W 3  8Mmpol PIrarntlkr Rh2MLwm 
mlw roniutim (OlloW by a 80 mln. dolay mv = 6.120 10%. 0.7S7 7.000 7.090 86% 7.627 
tt-1 w i n w  mn I 0.375 20%= 1.267 70% = 6.308 1.168 36% 1.416 
ow- 8 40 mU% ma = 1.W 3 0 % ~  1367 80% - %SEE 
haliw kwlur 8 2.00 Partidrlt.33 Mlun as 3.086 40%=3.762 SO%= 12.74 
k: 101AYW3 sd 8 4863 60%8&6ABB S6%~1&47 

I I I 

%PASS SCCHAh 
100.0 

80.0 

80.0 

70.0 

60.0 

60.0 

40.0 

30.0 

20.0 

10.0 

0.0 
0.100 

!KE &et??a%suM 
‘04.0 100.00 0.00 
a20 100.00 0.00 
078 100.00 0.00 
18.8 100.00 0.00 
020 100.00 0.00 
M.0 lw.w 0.00 
48.6 100.00 0.00 
OS.3 100.00 0.00 
76.0 100.00 0.00 
48.0 100.00 0.00 
24.6 100.00 0.00 
04.7 100.00 0.00 

100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 
100.00 
100.00 
100.00 
SS.32 
s7.63 
S6.12 
m.84 
84.62 

0.00 
0.00 
0.00 
0.68 
1.43 
271 
4.28 
632 
6.U 

BILE 
s.260 
7.778 
6.541 
5.m 
4,626 
3-60 
3.270 
2.760 
2312 
1.W 
1.836 
1.376 

0372 
0.816 
0.886 
0.676 
0.W 
0.40S 
0.344 
0.2aa 
0.243 
0.204 
0.172 
0.146 

i.im 

- net?@ 
78.18 
a11 
50.38 
48.86 
43.W 
40.88 
37m 
36.47 
32.32 
2s.M 

22.1 1 
17.87 
13.61 
10.3s 
8.0s 
8.40 
6.06 
3.87 

1.71 
0.73 
0.00 
0.00 
0.00 

26.26 

zn 

- slu, I r  
9wlYl 
1o.w 
6.76 
7.48 
4.86 
3.34 
2.95 
248 
266 
3.02 
3.66 
4.14 
4.44 
4.08 
3.20 
250 
1.0s 
1.36 
1.18 
1.10 
I -09 
0.M 
0.73 
0.00 
0.00 
0.00 

20.0 

18.0 

16.0 

14.0 

12.0 

10.0 

8.0 

6.0 

4.0 

2.0 

0.0 
m.0 1000 
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hlncWl.33 W l u m  

m B  
'04.0 100.00 0.00 
is20 100.00 0.00 
87.8 iOO.OO 0.00 
,18.8 400.00 0.00 . . ~ ~  .._.__ _.__ 
u.0 lW.00 0.00 
88.0 100.00 0.00 
48.9 100.00 0.00 
os.3 100.00 0.00 
78.0 i00.M 0.00 . ... .__.__ _.__ 
48.0 100.00 0.00 
24,s 100.00 0.00 
04.7 100.00 0.00 
0.00 100.00 0.00 .... ...... 
4.00 100.00 0.00 
2.23 100.00 0.00 
2.U 100.00 0.00 .. .. .... 
i.00 100.00 0.00 
1.00 iw.00 0.00 
f.11 100.00 0.00 
RIS 100.W 0.62 
2.00 $9.18 1.M ..... .. .. ~~~ ~ 

B.60 97.88 2.05 
k68 96.36 4.22 
S.08 $1.13 8.iO 
1.00 

~. . . 
64.94 MI 

0.72 o m  
0.00 
0.00 

7.61 
4.88 
3.36 
2.64 
2.60 
2.U 
3.07 
3.62 
4.21 
4.60 
4.12 
3.21 
2.30 
1.68 
1.34 
%17 
1.09 
1.06 
0.97 
0.72 
0.00 
0.00 
0.00 
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0.100 

SILE %wsi%Qtw 
704.0 100.00 0.00 
682.0 100.00 0.00 
497.8 100.00 0.00 
418.6 100.00 0.00 
362.0 100.00 0.00 
296.0 100.00 0.00 
248.8 100.00 om0 

i4a.o ia0.w 0.00 

208.3 100.00 0.00 
176.0 100.00 0.00 

124.6 100.00 0.00 
104.7 100.00 0.00 
w.00 100.00 0.00 
14.00 100.00 0.00 
82.23 100.00 0.00 
62.33 100.00 0.00 
MOO 100.00 0.00 
$7.00 100.00 0.00 
B4.M iO0.M 0.M . .. . . .__.__ _.__ 
W.16 100.00 0.64 
22.00 99Ae 1.30 
i6.m 98.16 263 ~ ~~ 

lass o r s s  4.18 
13.08 01.M 9.22 
11.00 86.23 8.46 

1.doo 1w.0 

41.17 
36.49 
36.84 
33.22 
30.12 
28.47 
22.23 
17.W 
13.64 
10.31 
8.00 
6-32 
4.98 
3.82 
273 
I.@ 
0.71 
0.00 
0.00 
0.00 

2.69 
2.64 
2.72 
3.10 
3.66 
424 
4.64 
4.16 
a25 
2.31 
1.68 
1.34 
1-18 
1.08 
1.06 
0.97 
0.71 
0.00 
0.00 
0.00 
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tu€ 
M.0 
Dg2.0 
lS7.8 
118.6 
I620 
W.0 
!46.1 
!0%3 
I7S.O 
IQ.0 
Im.6 
I017 
lS.00 
'4.00 
1223 
E.33 
1100 
17.00 
11.11 
&I6 
1.00 
8.60 
6.66 
3.00 
1.00 

_._. 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

0.00 

- nem 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
M.S2 
W.30 
96.84 
91.70 
66.62 

..... 
1.876 22.30 4.6S 
1.166 17.71 4.W 
0.172 13.62 3.26 

0.sm 7.86 1.70 
0.678 8.26 1.34 
0.46s 4.11 1.16 
0.40s 3.7s 1.07 

o.8ia i o n  232 

- Slze 
% t m S & E  %EA4&%m?d 
0.00 1.260 77.11 10.02 
0.00 7.778 w.os 1.70 
0.00 I &a1 67.31 7.62 ... .. ..... 
0.00 c m  4s.n 6.06 
0.00 4.826 44.62 3.44 
0.00 3.861 41.58 271 
0.00 ---- I 3.270 M.67 2.M 

~ 

38.12 273 I $5.31 3.12 
30.27 3.w 

0.00 lrass s.68 4.29 

~ ~ . .  
0.46 
1.22 
246 
4.14 
6.18 
8.41 

.. . ~ .  ~~. . .~~~ 
2 . 4  1.09 
1.6s 0.96 
0.70 0.70 ... . ~~. ~ 

0.204 0.00 0.00 
0.172 0.00 0.00 

10.145 0.00 0.00 
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AY-101 
k J H d I M W 0 3  
mlnulr sonlortion folbvmd by a 60 min May 
ltmul SonHkr 
wrr*lr = 60 m U w  
M l w  hdrx = 1.10 PadlcW1.33 W i u m  
k 101AyDo7 

KE Y.i!3?@nstl€iH 
M.0 100.00 0.00 
B2.0 100.00 0.00 
B7.8 100,00 0.00 
18.6 100.00 0.00 
620 100.00 0.00 
96.0 100.00 0.00 
U.8 100,00 0.00 
M.3 100.00 0.00 
W.0 100.00 0.00 
I8.0 100.00 
i4.5 100.00 
M7  100.00 
1.00 100.00 
L00 100.00 

AY-101 DM: 08/27/81 Wr: ooool 
Duplk+tr TIN: IBU P m r :  01 
Bymmaol pH#ntllrs - 
mv M23 10%. 0.800 60%. obs6 7.886 64% 7.35j 
mn = 0.318 20%. 1.267 70%. A134 1.174 58% 1.40: 
IM l.W8 *E 1.806 80%. 8.723 
OS 3.099 40%~3.513 80%E1230 
rd m 4.738 60%. 6.470 96%. 14.78 

. . ~ ~  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 om 
0.00 
0.44 
1.15 
2.38 
4.01 
6.18 
8.42 

-Size 
91LE nt?AMwlNiBpE 
8.2~0 n.a 10.01 
7.776 67.37 8.68 
0.641 67.88 7.60 
6.6W a 1 8  8.08 
4.626 4 1 3  SA1 
3.889 41.66 
3.270 SA91 
2760 a32 
2312 33.a 
1.846 30.42 
1.636 20.72 
l.3?5 2210 
1.166 17.76 
o m  ia.62 
0.818 10.23 
0.688 7.80 
0.678 6-21 
0.486 4.88 
0.408 3.73 
0.344 268 
0.288 1.63 
0.243 ORB 
0.204 OM 
0.172 0.W 
0 . w  0.00 

.... 
276 
288 
276 
3.14 
3.70 
4.32 
464 
4.24 
3.28 
255 
1.68 
1.33 
1.15 
1.07 
1.0s 
0.94 
0.68 
0.00 
0.00 
0.00 

(mlcronr) - 
%e.ea%G" 

1 
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mn 8 0.379 
ma = 1.626 
os t 8.112 
sd t 4.701 

~ 

AY-101 
(hhoHUdlMWW3 
nlnulr ronlutlon followad by a 80 mi& delay 
w Sonmu 
owm 1 BO mum. 
hahhd#x=200PaMclrll.33 Medium 
h I O I A W  

20% 8 1.262 70?4 = 8.086 1.174 37% 1.404 
30% m 1.868 60% = 9.663 
4MCm3.462 WW=1219 
60% = 6.418 96% 8 14.61 

... ... 
D U D l W  Tim.: 1647 P n r k  01 
summeol' p.remti*, Ph VON HIJIuh 
mv a871 10% 0.802 60% = 6.789 7.860 63% 7.269 

OkCHAN 

lT 200.0 

0.0 0.100 l=L@ai 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
SS.61 
s8.64 
s6.26 
92.26 
06.14 

ai l C g e a a % ! a M  
04.0 100.00 0.00 
920 100.00 0.00 
t7.8 100.00 0.00 
18.8 100.00 0.00 
620 100.00 0.00 
w.0 100.00 0.00 
46.9 100.00 0.00 
w.3 100.00 0.00 
7S.O 100.00 0.00 
46.0 100.00 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.38 
1.07 
221) 
4.00 
6.12 
8.40 

- 
$ 
I 
7 
0 
6 
4 
3 
3 
2 
2 
I 
1 
1 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

.boo 

:776 67.73 
b641 68.06 
im c0.u 
IS26 a 4 1  
1.MS 41.90 
#.no 3S.13 . ..... 
L7so 3s.m 
S I 2  33.76 .w 30.60 
.636 ZS.66 

.106 17.66 

.a76 2263 

1.972 13.60 
1.848 ioao ._ ._ ..... 
1.SM 7.86 
1.678 6.26 
1.48 4.m 
1.409 3.76 .... ... . 
.344 2.a 
269 1.64 
.243 0.08 
,201 0.00 
.I72 0.00 
.I46 0.00 

10.00 

7.63 
6.11 
3.61 
2.77 
2.60 -. . . 
277 
3.1 6 
3.72 
4.36 
4.67 
4.26 
3.90 
234 

1.34 
1.16 
1.08 
1.04 
0.96 
0.69 
0.00 
0.00 
0.00 

1.70 

tttttil D.0 

tt 18.0 

16.0 

14.0 

12.0 

10.0 

8.0 

6.0 

4.0 

# d00 ::: 
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KE w?A@Y&HAti 
M.0 100.00 0.00 
)20 100.m 

'8.0 
B.0 
!4.6 
u.7 
1.00 
L00 
123 
:33 
L00  
'.00 
.I 1 
b16 
.00 

.m 

.08 

.00 

.m 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
83.u 
98.83 
HA1 
9246 
08.36 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.38 
1.01 
222 
3.96 
&IO 
8.40 

- Sised = ==HAM 
D . ~ W  n.a 8.311 
7 . n ~  07.311 ).sa 
8.641 68.30 7.63 
6.m W.77 6.11 
4.626 46.86 3.62 
3.09 42.14 27s 

13.68 
10.28 
7.31 

4.87 
3.72 
1-06 
1.63 
0.63 
0.00 
0.00 
0.00 

0.21 

263 
273 
3.18 
5.76 
4.40 
4.72 
4.30 
3.32 
236 
1.70 
1.54 
1.16 
1-07 
1.02 
0.94 
0.69 
0.00 
0.00 
0.00 

G-234 



100.0 

90.0 

80.0 

70.0 

80.0 

60.0 

40.0 

30.0 

20.0 

10.0 

0.0 
0. 1ob.o - size (! 

ILT nlwanGMf?lH S U  wA4s%GliAM 
D4.0 100.00 0.00 88.61 7.06 
820 100.00 0.00 

:00 
'.so 
i68 
'bo8 
.W 

0.00 2.760 
0.00 2312 
0.00 1.846 

0.00 1.376 
0.00 1.168 
0.00 0.872 

0.00 1.w 

0.m a m  
0.00 0.w 
0.00 0.678 
0.00 om 
0.00 0,408 
0.00 w 
0.m 0.288 
0.82 0.243 
1.70 0.204 
3.10 0.172 
6-27 0.14 

110.86 
72.01 
83.83 
67.42 
62.01 
48.78 
46.46 
4224 
38.87 
36.06 
30.67 
26.01 
20.82 
18.60 
13.63 
11.07 
Aw) 
0.82 
6.00 
3.34 
1.81 
0.68 
0.00 
0.00 

8.86 
8.18 
SA1 
4.81 
3.82 
3.34 

3.37 
3.82 
4.48 
4.80 
4.78 
4.02 
3.f7 
268 
218 
9.87 
1.84 
4.74 
I .a 
1.12 
0.68 

0.00 

a.21 

0.m 

- -  9.0 

8.0 

- -  7.0 

-- 6.0 

- -  6.0 

- -  4.0 

3.0 

2.0 

1.0 

- 0.0 

-- 

- -  
-- 
- -  
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M I ' I W I  

by a 60 mln. dday 

C d u s  1.70 Par(kW1.33 Mlum 
_ _ -  _..____._ ...- 

I %PASS 
- 

%CHAI 
100.0 - 
90.0 -. - 

pJ 296.0 

246.9 
209.3 
176.0 
146.0 
124.6 
104.7 
88.00 
74.00 
62.23 
62.235 
u.00 
31.11 
26.18 
22.00 
16.80 
16.68 
13.01) 
11.00 

37.00 

100.00 
100.00 6.m 
100.00 4.626 

..... 
1w.00 0.00 3.270 
100.00 0.00 2.760 
100.00 0.00 2.312 
100.00 0.00 1.w 
100.00 0.00 1.036 
100.00 0.00 1.576 
100.00 0.00 1.1m 
.__.._ 

_... . 
46.71 
42.60 
*.I2 
SA27 
ao.?4 
28.71 

iw.00 0.00 lorn ZOM 
1 W  
13.62 
11.07 

._ ... 
100.00 0.00 om 
100.00 0.00 0344 
100.00 0.47 0,289 
99.5 0.87 0.249 
88.68 I.# 0.204 
97.05 3.05 0.472 
M.00 8.20 lo.14i 

- Size 
n.uut!i 
7.62 
8.80 
621 
8.42 
4.00 

a s  
3.21 

3.86 
4.63 
&.os 
4.86 
4.w 
2.66 
2.18 
1.87 
1.84 
1.74 1 1.63 1 
1.12 1 
0.08 1 

0.00 
0.00 

a81 

am 

a i 8  

10.0 

9.0 

8.0 

7.0 

8.0 

6.0 

40 

3.0 

2.0 

1 .o 

0.0 
I 
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o.io0 

BPE neAB%wr4 
7010 100.00 0.00 ..... .... 
6320 100.00 0.00 
U7.8 100.00 0.00 
M6.8 100.00 0.00 
#620 100.00 0.00 
.. ... 
w.3 100.00 0.00 
109.3 100.00 0.00 
176.0 100.00 0.00 .. .. .... 
148.0 100.00 0.00 
124.6 100.00 0.00 
104.7 100.00 0.00 
i8.00 100.00 0.00 
14.00 100.00 

~ ~~ 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.u 
0.83 
1.M 
238 
S,16 

67.86 
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9b.21 
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10.0 

9.0 

8.0 

7.0 
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4.0 
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2.0 

0.100 

. ... 
920 100.00 0.00 
87.8 100.00 0.00 
10.e 100.00 0.00 
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86.0 100.00 0.00 
4R8 100.00 0.00 
08.3 100.00 0.00 
76.0 100.00 0.00 .. .. .... 
48.0 100.00 0.00 
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0.243 1.78 1.10 
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100.00 
100.00 
100.00 
100.00 
W.03 
w.80 
97.44 
84.69 

%a!AhlsKE 
0.00 
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0.00 
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b00 100.00 a00 . ... . .... 
4.00 100.00 0.00 
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8.M IB 

04.7 100.00 0.00 

z a  wit2 0,s 

9.19 oz.8~ 1.82 

1.00 

1.18 

1.76 
ias 

1 .do0 1o;oo 100.0 

0.088 8.16 
0.670 &as 
0.488 4.88 
0.403 a.82 .. ... 
0.844 278 
0.268 1.74 

0.204 0.00 
0.172 0.00 
0.146 0.00 

0343 o n  

4.u 
6.04 
6.00 

0.14 
6.04 
6.78 
6.87 
0.43 
0.66 
8.63 
4.04 
2.86 
1.80 
1 37 
I .os 
1.02 
0.87 
0.77 
0.00 
0.00 
0.00 

e n  

i.ia 
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C-104 Data 0912s191 Murl: oooo1 

n umm !!s!mwS I m l w L m M  e mv = S.076 10%. 0.778 KO%:, 3.487 27.94 12% 21.64 
lrnctivrindrxofthrpa~k~~l.Wndih.mwllum=1.33 mn = 0 . 3 s  2 0 % ~  1.139 70%. 4.678 1.903 48% 4.462 
k WPW ma E 1.62$ 8 0 % ~  1.474 80%. 0.W 1.1s 40% 1.OK1 

01 = 3,088 40%. Id61 90%. 17311 
sd I 3.762 60% 2.650 96% E 50.26 

6104 &mdr TIM: 0634 P n r k  01 

%CHAN 
10.0 

9.0 

8.0 

7.0 

6.0 

6.0 

4.0 

3.0 

2.0 

1.0 

0.0 

%PASS 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
w.10 
97.47 
S6.36 
93.28 
91.69 
90.27 
89.16 
08.07 w*n 

IZE ~~ 

040 100.00 0.00 
82.0 100.00 0.00 
a7.8 1w.00 0.00 

100.00 0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.90 
1.83 
2.12 
207 
1.68 

- Slu, (r 
llL6 &e&lcELlbll  
1.260 86.07 219 :ns 82.~1 3.41 
16441 79.20 437 
iwo 74.88 6.f8 
LK2K 88.S6 6.79 
1.w $3.08 8.16 
1270 87.71 6.17 
?760 61.64 6.81 

.... -~ 
1.972 14i2 3.m 
J18 10.84 256 
1.w 82B 1.74 
1,878 6.56 1.M 
1,486 8.18 1.20 

1.W 280 1.10 
1.409 3.w 1.13 

1.32 0.289 

1.09 0.204 
1.20 0.172 
1.72 0.146 

1.11 0.245 
1-79 
0.73 
0.00 
0.00 
0.00 

1.03 
0.73 
0.00 
0.00 
0.00 

- 
0.0 lobo 
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G704 
a In 1W NaOH nd IM WNOJ. 
ow m k =  e4 mUuQ 
Wlv, lndu of tha prrtlclr = 1.70 and tkr mrdlm 1.83 
m wAQ37 

GI04 Dp(.: o%nslsl Manx: ooool 
8und. Time: 0644 P m x :  01 
s!m!M!x .eccwdw pir vom 
m v =  6.264 10%=0.768 80%=3266 29.71 $74 20.23 
mn = 0.3M 2 0 % ~  1.108 70!4= 4,266 3.841 4S% 4.237 
ma 1.684 30%=1.423 80%. AS43 1.134 42% 1.047 
01 = 3.837 40%=1.866 W%=ll.84 
xl = a.om mn=zrrs ~ = Z S . U I  

0.100 

w x e t s M  
u4.0 100.00 0.00 
a2.0 100.00 0.00 
97.8 100.00 0.00 
18.6 100.00 0.00 
620 100.00 0.00 
go.0 100.00 0.00 as 100.00 0.00 
08.3 100.00 0.00 
78.0 100.00 0.00 
48.0 100.00 0.00 
24.6 100.00 0.00 
04.7 100.00 0.00 

4.00 100.00 0.00 
223 100.00 0.00 
233 100.00 0.61 
4.00 M48 1.08 
7.00 (d.40 1.60 
1.11 s6.w 1.8s 
6.16 S6.11 1-46 
200 s3.0 1.16 

6.68 S1.M 0.s4 
S.08 SORI 1.11 

am 100.00 0.00 

a m  9261 OM 

1.00 8s.m 1 . u  

86.W 
82.33 

7 2 0  
88.68 
00.18 
63.76 
47.63 
41.64 
36.46 
29.83 
21.W 
la62 
11.31 
A83 
M I  
8.40 

29) 
1.88 
0.M 

0.00 
0.00 

mi 

4.10 

aw 

4.42 
A33 
8.00 
6.40 
8.43 
6.18 
sass 
8.1s 
8.82 
7.06 
8.06 
4.21 
2.W 
Id2 
1.41 
I S  
1.17 
1.13 
1.06 
0.80 
0.00 
0.00 
0.00 
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c-104 
F i m X h m o n d i ~ " ~ ~  
Flow mb.110 mU1.o. 
RofmcUw lndu 8 200 pdCld4.W d ~ V n  
F i k  WPAo38 

90.0 

80.0 

70.0 

60.0 

60.0 

40.0 

30.0 

20.0 

10.0 

0.0 
0.100 

DaW: 0HZBII)l MNSk oooO1 
Tim: 0648 Pros#: 01 

C-104 
&mPk 

mv 4.864 10% = 0.762 60% = 5.186 26.08 8% 1S.74 
mn = 0.3M 20% 1.101 709k = 4.166 3.822 4%n 4,168 
n u  I 1.646 30%. 1.409 80%. 6.898 1.133 43% 1.046 
ca = 3.684 40% = 1.828 SO% = 10.31 
sd .: 2894 €4%= 2432 $S% 23.66 

svmmaor P.rernti*r - 

m.3 

140.0 

68.00 
74.00 
6223 

44.00 
37.00 
31.11 
26.16 
22.00 
18x4 
16.68 
13.08 
11.00 

7 100.00 100.00 100.00 

100.00 0.00 
100.00 
100.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
iW.oo 0.00 
100.00 0.40 
w,60 0.68 
$8.71 1.38 
$7.33 1.62 
$6.81 1.34 
84.47 I .08 
WAS os2 
$2.47 0.90 
$1.67 4.07 
$0.60 1.4 

. .., . . . . . . . . 
1 .Ooo 1o:oo - 

wL!i 
8.2W 
7.778 
6.641 
6.m 
4.626 
3.888 
3.270 
2.760 
2312 
I .w 
1.W 
1.376 1.w 
0972 
MI8 

0.678 
0.4M 
0.408 
0.344 
O M S  
0343 
0.204 
0.172 
0.146 

am 

- She (a 
%emm 
8B.01 2.26 
W.78 3.30 
83.46 
7s.03 
73.64 
67.63 
61.01 
64.47 
48.22 
42.18 
36.62 
29.01 
21.88 
16.76 
11.47 

6.88 
6.46 
4.20 
3.02 
1.88 
0.81 
0.00 
0.00 
0.00 

a74 

4.43 
6.38 
6.11 

6.64 
6-26 
8.03 
6.27 
@.$I 
7.15 
@.I5 
4.28 
273 
1.68 
1.u 
196 
1.18 
1.14 
1.07 

0.00 
0.00 
0.00 

6.62 

o m  

100.0 1000 
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c-104 
m H n d 1 M W S  
nlutrbr2 mlh@lD W 
owRate=l7mlhrr 

k: &?A039 
- M x =  1.8OP~dcWl.33Ydlum 

c.101 Dlb: w)/2Bnn Mur*ooool 
SMlPk TiM: O M 4  Pnsc: 01 
s3nllmY P!KEcus - 
mv t 3.080 10%=0.693 60%=2863 2384 100% 4.131 
mn n 0.363 %%=I.OM 70%=3.626 

01 = 4.118 rOn=l.SSl 80%=6.187 
sd * 2086 60% = 2.394 96%- 7.881 

M I 4.467 W81.443 W.4.667 

04.0 
920 
87.8 
48.6 
620 
96.0 
48.8 
08.3 
76.0 
48.0 
24.6 
M.7 
A00 
6.00 
223 
2.33 
k00 
r.w 

.... 
100.00 0.00 . 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 

0.00 
0.31 
0.41 

m w  a00 

100.00 6.WO 
100.00 4.626 

_ _ _  
1.378 
1.166 
0.872 
0.6.18 
0.w 
0.676 
0.488 

0.w 
0.288 
0.243 

o m  

. 

---- I 
...... 
100.00 0.00 2760 

100.w 0.00 1.846 
4w.w 0.00 4.MS 

400 .~0  0.00 2312 

98.28 
96.73 
¶7.M 

0.66 0.204 
0.79 0.172 
1.26 I 0.146 

84.62 3.29 
81.S 4.73 
88.w 6.08 
80.61 7.27 

6AO6 8.64 
66.61 8.06 
46.48 7.47 
41.28 0.60 
34.W 6,60 
28.19 634 
21.86 A42 
1 6 4  3.80 
12.m 202 
8.81 1.88 
8.02 1.68 
6.44 1.47 
4.97 4.44 

73.24 ais 

.... .. . ~ 

3.M 1.38 
214 1.26 
OM 0.8s ~~ 

0.00 0.00 
0.00 0.00 
0.00 0.00 
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m.0 

1CeML(L%wd 100.w aw 
loA00 0.00 
loa00 0.00 
100.00 0.00 
100.00 a00 
100.00 0.00 
roaw 0.00 .... .... 
100.00 0.00 
loa00 0.00 
100.00 0.00 
loa00 0.00 
100.00 0.00 
loa00 0.00 
100.00 0.00 
1w.00 am 
IOO.QO aw 
100.00 0.00 
loa00 a00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.00 
100.00 0.57 

- She (microns) - 
slz€ n.eM%nctwplLE ne4MnGUM 
s.260 8s.w 1.01 
7.778 W.62 252 
6.841 w.30 427 
6.600 S2.W 6.28 
4,826 86.74 7.04 

a m  w.00 8.87 
S.MS n . M  8.m 

~ -. . 
2760 80.11 8.56 

1 . w  44.33 AS2 
1 . 0  37.41 AS7 

1.168 W.61 6.6S 
0.872 17.62 4.32 
0.818 13.20 28s 
0.w 10.31 20) 
0.678 8.22 1.74 
0.400 8.48 1.60 
0.409 A M  1-82 

2312 61.76 1.u 

1 . m  ~ 0 . 4 4  as5 

R;UI 5.36 I A0 
0.269 1.98 1.18 
0.249 0.n 0.78 
Q3U4 0.00 0.00 
D.172 0.00 0.00 
D.146 o m  0.00 
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c-104 
u d l M h W O 3  

pnlolfr (or 2 mih 
bw n(r= 17mvI.c. 
dmollva index = 200 prrtkWIl.35 Miurn 
IN# wAo41 

l.&O 10:00 

c.104 Dp(.: oBI?vgl Murx: ooool 
&mnk 1imm03 Pnrx:  01 
Bvmmaot l?mMth - 
mv 8 2406 10%=0.728 SO%= 2.884 3.128 63% 2.608 
mn P 0.422 20% 8 1.076 70% 8 3.2W 1.058 57% 0.806 
ma = 1.486 30% 8 1.372 30% = 5.814 
as a 4.181 40%81.746 80%=4.6M 
MI 8 1 . m  sooy~2.201 am=tua 

w m%!aAM 
04.0 100.00 0.00 
a20 100.00 0.00 
87.8 100.00 0.00 
.la6 io0.00 0.00 
620 100.00 0.00 
s o  100.00 0.00 
46.9 100o.OO 0.00 
08.5 100.00 0.00 
76.0 100.00 0.00 
48.0 100.00 0.00 
24.6 100.00 0.00 
04.7 100.00 0.00 
8.00 100.00 0.00 
4.00 100.00 0.00 
223 100.00 0.00 
255 100.00 0.00 
4.00 100.00 0.00 
7.00 100.00 0.00 
1.11 100.00 0.00 
9.16 100.00 0.00 
200 100.00 0.00 
&E4 100.00 0.00 
AW 100.00 0.00 
5.08 100.00 0.00 
1 A0 

- Size (microns) - 
UE nealWAt4I8pE nwa!&WsLLE 
7.778 WIO 1.18 
6.641 W.M 3.14 

3.270 71.n a,N 

8.2@ 100.00 0.80 

6.600 O M 0  6.82 
4.626 8S.4 8.40 
3.809 81.08 S.81 

2760 61.55 8.01 
2312 6232 7.81 
1.846 44.61 7.17 
1.W6 8734 7.23 
1.876 30.11 7.28 
1.W 1205 a31 
D.872 I t 6 2  4.48 
D.818 12.04 280 
D.6M S.14 201 
kb78 7.15 1.81 
DAM A62 1.44 
D.4OS 4.08 1.33 
D.344 276 1.18 

1.m 0.80 
0.60 
0.00 
0.00 
0.00 100.00 0.00 

WfsanBALi 

...~ 
0.W 
A00 
0.00 
0.00 
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GfO4 
~ o n d l M N M X  
mlcltrlor2mln 
ow nbs  40 mUue 
hadw lndox= 1.60 prrlloWi.33 mdlum 
10: WAC42 

0.100 

C l a ,  DW. OSl2Wl Murl: OW1 
&mmb m*mas Pnrl: 01 
Bymmaol CHCmtiko - 
my I 3.- lO%=OA8S e(m.2.463 27.12 6% 14.68 
mn = 0336 10KmO.647 70%. 3.274 3.610 42% 3.4W 
M = 1.10 w= i.im son= 1377 1.016 m 1.100 
CI I 6.16s 40%=1.367 w=6.624 

= 214 scm=i.wi S ~ = I M S  

!u &eAas%m?d4 
'u.0 100.00 0.00 
B2.0 100.00 o m  
187.8 100.00 0.00 
118.6 100.00 0.00 
IS20 100.00 0.00 

- Slze 
aE lceMpwl.44!ppE 

7.778 mu 2.23 
6.641 8s.01 3-44 
6.m w.37 4.w 

S X Q  S3.36 1.31 

4.626 81,71 6.62 
3.- 76.m 6.13 
3.270 0.0 6.12 
27110 US4 6.76 
2.312 mas 6.64 
1346 62.64 As3 
1.638 a s 1  6.0 
1.376 39.66 7.81 
1,168 51.84 7.30 
0.172 24.64 6.62 

0.w 16.20 2.86 
0.m 12.36 242 
0.466 S.S3 226 
0.40) 7.68 21 6 
0.344 6.0 200 
0.288 3 . 0  1.68 
0.243 1.66 
0.204 0.68 
0.172 0.00 
0.146 0.00 

0.018 1s.02 3.62 

_.__ 
96.0 100.00 0.00 
48.s 100.00 6.00 

76.0 100.00 0.00 
wa 100.00 0.00 

(microns) - 
%e&%GtblM 

100.00 
100.00 
W.46 
s7.04 
SS.07 
S6.46 
SA01 
94.80 
s4.11 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.66 
1.41 
O M  
0.62 
0.44 
0.41 
0.48 
0.76 

l.&O 10:00 
~ 100.0 
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- 10.0 

9.0 

8.0 

-- 7.0 

8.0 

6.0 

4.0 

3.0 

2.0 

1.0 

0.0 

-- 
-- 

- -  
--  
- -  

-- 
-- 
-- 
.- 
300 

416.6 
362.0 

209.3 
17S.O 

Ill.OO 

ne4s 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
W.31 
S3.w 
$7.04 
M.16 
S.61 
95.20 
Ma3 
MSg 

ImW 
0.00 
0.00 
0. 00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.6s 
1.12 
1.16 
0.88 
0.67 
OAI 
0.37 
0.44 
0.80 

aw 

m.40 3.53 
67.07 4.64 

,26 82.63 6.47 n.m 
71.08 
a03 
&¶AI 
63.32 
48.03 
41.07 
aS.11 
25.63 
13.80 

(2.78 
10.28 
7.82 
AQ) 

1.3s 
0.70 o m  
0.00 

i6.n 

as2 

.. .. 
As8 
AQ) 
6.83 
6.4s 
5.3s 

7.99 
7.63 
6.78 
4.03 
2.w 
2.112 
2w 
2.23 
207 
1.73 
1.10 
0.70 

0.00 

a.99 

aw 
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...... .... 
w.0 iw.00 0.00 
u.9 IORW 0.00 
W.3 100.00 0.00 
lS.0 100.00 0.00 
m.0 100.00 0.m 

100.0 

90.0 

80.0 

70.0 

60.0 

60.0 

40.0 

30.0 

20.0 

10.0 

0.0 
0 

~~~~ ~~~~~ 

3.888 ai& e.20 
3310 76.11 (.IS 
2760 08.86 A77 
2312 03.18 6.63 
1.m m.16 hM 

.loo 1.000 1o:oo 

84.74 
81.68 

.... ...... ..... ..... ..~. 

---- I z4.s io0.00 0.00 I.M 61.w 7.24 
M.7 100.00 0.00 1.376 44.4 8.61 
8.00 100.00 0.00 1.168 36.82 8.20 
t.00 100.00 0.00 0.972 27.72 628 

96.02 
88.02 
98-02 
88.02 

.... 
0.00 
0.00 
0.00 
0.0) 
0.81 
0.48 
0.34 

..... 
21.u 
17.11 
13.82 
11.21 
8.M 
8.18 
3.88 

~- 
4.35 
3.18 
271 
2.66 
247 
230 
1.90 

0.00 
0.00 
0.00 
0.48 

1.88 1.26 
0.72 0.72 

0.172 0.00 0.00 
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%&?a%GBtw 
o(0  100.00 0.00 
920 100.00 0.00 
97.8 100.00 0.00 
18.6 100.00 0.00 
m.0 100,w 0.00 
66.0 100.00 
45.9 100.00 

78.0 100.00 
45.0 
FA8 
04.7 
B.00 
6.00 
213 
2.33 
1.00 
1.00 
1.19 
#.I6 
2.00 
1.60 
1.68 
1.08 
1.00 

m.3 io0.m 

0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.42 
1.14 
1.73 
1.W 
1.02 
O R 0  
0.3S 
0.34 
0.40 
0.62 

om 

. ... . 
60.68 
88.73 
66.02 
81.31 

70.4 
64.1 
66.83 
s4& 
48.66 
48.11) 
36.41 
28.66 
2261 
IAIO 
14.64 
11.48 
3.u 
6.04 
3.72 
4.87 
0.67 
0.00 
0.00 

ram 

136 
3.11 
4.81 
6.22 
6.63 
6.81 
6.12 
4.91 
5.34 
6.5 
7.35 
7.28 
k35 
4.61 
3.m 
3.08 
262 
260 
232 
1.86 
1.20 
0.07 
0.00 
0.00 
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c.104 0.t.: 09129(81 Iwusx:dowl 

Bonl#tr for 2 mlm mv 8 3.084 10%. 0.422 60%. 200) 28.43 4% 10.06 
mn = 0.338 20%=0.698 70%= 2876 3.690 36% 3.247 

Index 8 1.W pprtlcW1.33 mrdlm nu  = 1.0B 30%-0.962 8O%=3.68I 0.934 68% 1.063 
w; = 6.w 40%-1.11)1 so%=6.836 
MI = 1.w m= 1 . ~ 1  sa= 8 . 1 ~ 1  

c-104 8mnplr lime: a 4 2  P m t :  01 
b.104 In 1M W and 1M " 0 3  9!uuMfY BJmnm - 

UPASS XCHAN 

I 0.100 1 .do0 

IiZEEF3F 8 2 0  100.00 0.00 

487.8 
418.6 
3620 
286.0 
248.9 
200.3 
178.0 

.... 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

IlM.0 100.00 0.00 .... .~..~. .... 
124.6 100.00 0.00 
104.7 100.00 0.00 
w.00 100.00 0.00 
74.00 100.00 0.00 

le223 1w.w 0.00 

D.00 DD.0 1000 

10.0 

9.0 

8.0 

7.0 

6.0 

5.0 

4.0 

3.0 

2.0 

1.0 

0.0 

...... _... 
6233 100.00 0.00 
44.00 100.00 0.00 I 37.00 100.00 1.13 
. .. . . 
m.16 
2200 
16.60 
16.66 
13.08 
11.00 
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InlM NnOH d 1 M  W 3  
C-104 

pnW for 2 min 
bw ~ t m *  60 mU1.c. 
m d l w k d . x =  1.70pr1tkM.33nmdlun 
Ik WPAMl 

Wi %l?Aa9&tul!t 
04.0 laa00 0.00 

c.101 Dab: 0912U)l Muat: ooool 
&mpk 
Bvmmuv l?emQnk U E l M U m  
mv a wb 10%*0.408 OOn- 1.883 28.43 1% 6.876 
mn = 0,838 209680.MI 70%=ZW 3.647 38% 3.031 
ma = 0376 30%=0.811 lum. 3.W 0.922 61% 1.068 

Tim: w:48 PWX: 01 

OS 8 6.146 40%. 1.lU $@%S&W 
Sd S 1.730 WW8i.416 86%86.160 

szo 100.00 0.00 
a r ~  1w.m n.m -. ._ .__.-. _.__ 
18.6 100.00 0.00 
62.0 100.00 0.00 
86.0 100.00 0.00 
48.9 100.00 0.00 ... ~~ .... 
Oi.3 100.00 0.00 
78.0 100.00 0.00 
48.0 100.00 0.00 
24.6 100.00 0.00 
w.7 100.00 0.00 
ROO 100.00 0.00 
Loo lW.00 0.00 
223 100.00 0.00 -. ...... - .~-  
2.33 i00.00 0.00 
Loo 100.00 0.00 
r.00 ioom OAZ 

$9.68 
w.01 
98.90 
98.60 
98.so 
ge.90 
98.90 

0.64 
0.44 
0.00 
0.00 
0.00 
0.00 
0.38 

- Size 4 
m % l ? A a s t l a  
7.778 a.4 IAI 
6.641 86.81 292 

s.260 w.21 0.78 

6.600 8289 4.40 
4.626 86.48 A64 
3.88s S2.86 A M  
3.270 76.87 6.76 

2312 66.88 A01 
4346 9037 A48 
1.836 6A4  6.72 
t.376 10.77 6.02 
f.166 40.76 8.08 
D.B72 37-89 9.97 

2.760 71-22 A H  

B.816 #.a koa 
3.688 2o.w 4.03 
3,678 I6.W 3.63 
~.409 13.40 aza 
)A08 10.12 9.07 

7.06 2.76 
1.288 4.20 zia 

211 I .37 
0.74 0.74 
OM 0.00 
0.00 0.00 

lW.0 1000 

BOT %em%GMn 
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GI04 
h In 1M I trOHnd 1M "03 
m!ublor?Omln 
ow&= 17 rnUHc. 

M =  1.m plrtlcirli.~~ d i m  
IN ~~1 

!kE a!#i4%!a4lJ wo 100.00 0.00 
820 100.00 0.00 
97.6 100.00 om 

100.00 0.00 

c-104 olt.: oW201bl Mur* ooool 
&kmDh rime: mob P m l :  01 

mv = 2.182 iOn=O.On SO%= 2628 2W 6% 1.663 
mn I 0.432 20?41O.S87 70%. 29% 0.W 41% 0.W 
nu = 1.338 30W.1.246 m = 5 . 5 6 2  

rd 8 1.952 W82Oll S6%=4.3S6 

alaJlwY EtYB!lm - 
o t ~ = I . B M )  m = 3 . ~ 1  

.... .... 
62.0 100.00 0.w 
98.0 100.00 0.00 
48.9 100.00 0.00 
09.3 100.00 0.00 
7S.O 100.00 0.00 
4s.o 100.00 0.00 
24.6 100.00 0.00 
04.7 100.00 0.00 

100.00 
100.00 
100.00 
100.00 
1w.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 

#dl 
6S.61 
76.22 
$6.10 
66.04 
4730 
4O.M 
3423 
26.76 
19.40 
13.82 
10.24 
7.m 

4 3  
2.66 
1.64 

o.oI 

0.W 
0.00 
0.00 
0.00 

7.04 
11.69 
1273 
10.46 
7.74 
0.11 
0.m 
7.46 
7.56 
6.68 
&Bo 
238 
1.86 
1.86 
1.61 
1.51 

w i  100.w 0.64 
6.600 W.46 
4.926 
3.80s 
5.270 
2 7 8  
2312 
1.W 
1M6 
1.376 

0-262 



HNF-8862 Rev. 0 
c.104 D a w  QBlzQls 1 Mwa*oaaal 

mIc&(orZOrnlh mv I 2470 10%=0.1)9S 60%=2872 2 M  74% 2028 
ow mte 8 I? rnUsac. mn = 0.624 20%. 1.188 70%=321S 0.W 28% OM7 

k 1o4coo2 ea = 5.70S 40%=2086 W%r+lW 
M 1.%6 60%=2616 S6%=4,(156 

%PASS SCHAN 
100.0 

90.0 

80.0 

70.0 

80.0 

50.0 

40.0 

30.0 

20.0 

10.0 

D.0 

GI04 8mDk nmr: 07:IS PI.$* 01 
&In 1M NaoHPnd 1M NaW3 Bvmmaol fW2YLw QLYacwh 

lmctlvr Index = 1.70 ParUcU1.33 Madlum nu = 1.61~ son=r.sro m=s.ssi 

.- -. .. .. . - 20.0 

- 18.0 

- 16.0 

- 140 

- 12.0 

- 10.0 

- 8.0 

6.0 

- 4.0 

- 2.0 

* 0.0 
o.iw 

EE .%.em%wM 
D4.0 100.00 0.00 
820 100.00 0.00 
B7.8 100.00 0.00 
18.8 100.00 0.00 
K O  1M.00 0.00 
Y.0 1M.M 0.aa ._._ ___... 
l6.s 100.00 0.00 
m.3 100.00 0*00 
rs.0 100.00 0.00 
M.0 100.00 0.00 .. . ....~~ 
L4.6 100.00 0.00 
M.7 100.00 0.00 
1.00 100.00 0.00 
Loo 100.00 0.00 
us 100.00 0.00 
La 100.00 0.00 
L00 100.00 0.00 
r.00 100.00 0.M . .. 
1.11 100.00 0.00 
1.16 100.00 0.00 !.oo 100.00 0.00 
1.M 4M.M 0.00 ._..._ 
is6 100.00 0.00 
1.08 100.00 0.00 
1.00 100.00 0.00 

1.400 100.0 

86.41 
71.62 

44.w 
57.21 

2S.O 
lS.64 
ls.82 
O M  
6.67 
4.8s 

248 
1.48 
0.0s 
0.00 
0.00 
0.00 
0.00 

m.4 

3i.a 

ann 

0.00 
0.72 
S.81 
8.38 
I l 7 S  
16.1s 
11.47 
7.76 
6.88 
6.0s 
8.08 
6.82 
4.33 

1.78 
1.32 
1.11 
0.m 
0.86 
0.U 
0.00 
0.00 
0.00 
0.00 

2-77 
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si!fmmm lEefsmm mdwLMm 
nlcltl tor 20 mi& mv = 2647 10%. 0,8% (OW= 2690 8.007 Tm 1.861 
owntar 17 mWwc. mn = 0,863 20% = 1,262 70% = 3.278 0.962 23% 0.874 
lfIdWlndu=zw Plctlddl.33Mlum ma * 1.720 SOW.1.728 00%=3.935 
k: 1o4coo3 a# = 3.488 4owm2242 o o w = ~ l l 9  

ad = 1.347 (OW82859 969681624 
%PASS %CWI 

'ITT 20.0 

18.0 

16.0 

14.0 

12.0 

10.0 

8.0 

6.0 

4.0 

2.0 

0.0 
0.100 1 .do0 10:00 100.0 - Ske fi 

SPE nM4nctlAM 
9.260 IORW 0.00 
7.778 i a w  0.00 
6.641 100.00 0.81 
6.600 w.39 3.u 
4.821) 86.88 8.89 
3.889 06.88 16.21 
3.270 W.76 1- 

B20 100.00 0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 

~ ~ ~ ~ . .  
117.6 100.00 

620 100.00 
90.0 100.00 

m.6 100.00 

l8.s 100.00 . ...._ 
2.760 03.u 11.02 
2.312 41.80 7.86 
1346 33.M A M  
1.03s 28.50 1126 
1371) 23.02 AW 
1.W 17.42 A34 
0.872 1208 3.M 
o.stb EM 2m 
acss 8. R 1.66 
am 101 1-14 
Om 287 0.u 
0.40s 1.Y 0.m 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 

... . 
1.16 
0 . 4  
0.00 
0.00 
0.00 
0.00 

..~ ~ 

0.W 
0.4 
0.00 ._.. 
0.00 
0.00 
0.00 
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100.0 

90.0 

80.0 

70.0 

60.0 

60.0 

40.0 

30.0 

20.0 

10.0 

- 
- '  

0.0 T 
0.100 

%eIB.s 
I 100.00 
I 100.00 
I fOO.OO 
5 1M.M ....__ 
I IW.OO 
1 100.00 
1 100.00 
' 100.00 
I loa00 
1 100.00 
i 100.00 

1aa.M .._._. 
' 100.00 

1op.00 
100.00 
m&M ...... 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
1m00 

1 

3.889 
3.no 

0.00 0.686 
0.00 0.678 
0.00 0.408 
0.00 0.406 
0.00 0.844 
0.00 0.m 
0.00 0.243 
0.00 0.201 
0*00 0.112 
0.00 0.14 

- 
%eAM 
100.00 
100.00 
100.00 
a m  
sa4s 
88.4s 

6202 
a 7 4  
3207 
26.68 
21.60 
IRII 
1o.u 
7.06 
4.a 
3.16 
210 
1.B 
0.66 
0.00 
0.00 
0.00 
0.00 
0.00 

8a.a 

- size fi 
mwlu 
0.00 
0.00 
0.47 
3.08 
S.86 
17.10 
17.37 
12.28 
7.67 
6.4S 
A08 
A99 
6.17 
3.88 
241 
1.60 
1.06 
0.04 
0.71 
0.66 
0.00 
0.00 
0.00 
0.00 
0.00 
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c-104 
304 In 1M N p o H d  I M  MN03 
~lartrfor2O mln 
owR.Ll= 40 mllsu. 
lffmiiw M o x  8 1.60 P.ItlOldl.33 Wlm 
Ir: ~~ 

c.104 Datw Mu2slsl M.laX:oooOl 
&mpk Tim: 0727 P m X :  01 

mv= 2.681 IOY=O.2 W = 2 S S l  3.002 7S% 1.818 
mn 8 OM2 20% 8 1.337 70% 8 3.276 0.W 21% OR16 
nu  8 1.841 30%=1.8M 80%=3.6S6 
cs 3.2eo 4Wm2.30 SO%=4.050 

pvmrpaol r!mws.s mA9!Lwm 

sd s 1.m mm2.701 ss=4as7 

90.0 

80.0 

70.0 

60.0 

50.0 

40.0 

30.0 

20.0 

10.0 

0.0 

Pz€ & e 4 4 8 ~ I s g E - % E 4 ! B ~ s l z E  
s.260 100.00 0.00 

0.541 100.00 0.34 

4.826 n.01 s.2 
8.270 68.7s 18.21 
2760 61-88 12.71 

1.W 31.16 6.3U 
1.6.95 25.7s 4.s2 
1.376 20.84 6.24 

OB72 I O M  3.82 
0.818 6.71 237 

I .46 
O M  

0.64 
0.4 
0.00 
0.00 
0.00 
0.00 
0.00 

7.778 100.w 0.00 

&so0 n.a 2.~8 

am 07.m 17.90 

2.312 a a 7  7.72 

1.10 mo 6.07 

o m  

o.io0 1.000 

%e!?!BYKitw 
- Slze lmlcmnsl - 

%eas%QtuM 
04.0 100.00 0.00 
azo 100.00 0.00 ...... ._.. 
97.8 100.00 0.00 
18.6 100.00 0.00 

s6.0 100.00 0.00 
48,s 100.00 0.00 
w.3 100.00 0.00 
7E.O 100.00 0.00 
48.0 100.00 0.00 
24.6 100.00 0.00 

820 100.0~ 0.00 

04.7 1w.w 0.00 .... ...... ._.. 
8.00 100.00 0.00 
4.00 100.00 0.00 
223 100.00 0.00 
2.33 100.00 0.00 
4.00 lW.00 0.00 
7.00 100.00 0.00 

100.00 
100.00 
100.00 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.w 
0.00 

4.34 
2.8s 
130 
1.13 
0.49 
0.00 
0.00 
0.00 
0.00 
0.00 
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c-104 
~YinlMNaOHwd lMNdO3 
inloate for 20 mlh 
ow Rltr= 40 mVsm 
dno(lw MU a 1.10 PNI~CI.I~.~~ Madlum 
k 1wDw 

C-I04 Me: ognslsl MmsROOOOl 
BunDb Tinw: W:31 P m f t  01 

mv = 2670 10%=0,S64 60%=2S66 2 . W  60% 1.749 
mn = 0.701 20% n 1.366 70% = $266 0.S72 20% 0.602 
nu  = 1.W SOW=I.SlS 60%=3.S& 
w = 3.226 40W.2.382 m=3.w 
sd = 1.266 W)(=2711 S6%=4.9W 

s!m!w.Y PIrcrnlikr - 

E %ewiXM4t!l 
04.0 100.00 0.00 

SlLE nemnwt491LE 
7 . m  imoo 0.00 
sa60 100.00 0.00 

6.641 100.00 0.00 
6.w 100.00 220 
4.626 87.60 8.16 
3.66) 66.06 18.13 
3.270 70.62 lS.22 
2760 61.30 13.14 
2312 36.18 7.70 
1.W 30.18 6.26 
1.636 26.21 4.76 
1.376 20.43 8.10 
1.m 18.27 
0.m 10.21 
0.816 6.99 
0.668 4.08 

82.0 100.00 0.00 
D7.8 100.00 0.00 
18.8 100.00 0.00 
62.0 100.00 0.00 
B.0 100.00 0.00 
l8.s 100.00 0.00 

nemnGtl& 

m.3 100.00 

l8.0 100.00 
U.6 100.00 
u.7 100.00 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 

M iw.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

2oQ 
1.72 
1,OI 
0.43 
0.00 
0.00 
0.00 
0.00 
0.00 

aoc 
3.62 
2.33 
1 A0 
0.M 
0.71 
0.m 
0.43 
0.00 
0.00 
0.00 
0.00 
0.00 

20.0 

18.0 

16.0 

14.0 

120 

10.0 

8.0 

6.0 

40 

2.0 

0.0 
1000 1w.0 

I 
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704.0 100.00 

418.6 100.00 

298.0 100.00 

104.7 100.00 
68.00 100.00 
74.00 100.00 
6223 100.w 
62.33 100.00 
44.00 100.00 
37.00 100.00 
31.11 100.00 
26.16 100.00 
22.00 100.00 

nstlcdi 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

hi1 
24.72 
20.08 
1488 
9.92 
6.10 
3.80 
246 
1.68 
0.92 
0.9s 
0.00 

0.00 
0.00 
0.00 

0.00 

. .. ~ . . . . .. 
1.ow 1 

- S b (  
fl!zE %F!I?ansnAti 
9.260 100.00 0.00 ' 

7.778 1w.w 0.00 
6.641 100.00 0.00 
6.600 100.00 1.76 
4 . ~ 6  w.26 a61 
3 . ~ 9  89.74 lam 
3.no 1134 20.21 
2160 81.05 13.68 
2312 WA7 7.00 
1.846 
1.636 
1.376 

. 
6.09 
4.w 
6.08 
6.07 
3.82 
290 
1.34 
0.8 
0.66 
0.63 
0.39 
0.00 
0.00 
0.00 
0.00 
a00 
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I %PASS 

0.00 
0.00 
1 M 
1.86 
16.72 
21.07 
14.02 
7.11 
6.01 
4.66 
8.06 
8.08 
3.64 
228 
1.31 
0.86 
0.83 
0.48 
0.00 
0.00 
0.00 

- Slze ( m l c m )  - 
8,260 IW.W 0.00 
7 . m  
6.641 
6.600 
4.626 
3.66s 
3.270 
2.760 
2312 
I .a46 
1.638 
1.376 
1.1P 
0.972 
0.848 

336 
1.34 
1.0s 
0.48 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 I 1 
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c-104 
hO4 In 1M W a n d  IN  llrNO3 
)onhblorlOmin 
:low W = 60 mUuc.  
Iofmdiw kdu = 2.00 P1MclJ1.33 Medium 
:ilE ~01co09 

%PASS 
100.0 

90.0 

80.0 

70.0 

80.0 

60.0 

40.0 

30.0 

20.0 

10.0 

0.0 

- = 
704.0 
sa20 
4s7.8 
418.6 
362.0 
2S6.0 
248.0 
209.3 
176.0 
148.0 
124.6 
104.7 
4.00 
74.00 
62.28 
6233 
44.00 
37.00 
31.11 
28.16 
22.00 
18.60 
I S M  
13.08 
11.00 

&em 
100.00 
100.00 
100.00 
100.00 
IW.00 

. . ... . 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 

&em 
100.00 
100.00 
100.00 
100.00 
SS.86 
s1.m 
7271 
60.83 
38.3s 
28.67 
23.76 

14.51 
a21 
L36 
3.00 
1.81 
1.00 
0.42 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

ia.ai 

- Size Q 
n!w& 
0.00 
0.00 
0.00 
1.18 
7.86 
16,lS 
24.4 
1444 
7.72 
4.81 
4.46 
6.00 
A10 
3.84 
2.27 
1.27 
0.81 

0.42 
0.00 
0.00 om 
0.00 
0.00 
0.00 

0.4 

3 W 
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c-104 
In 1M WHd 1 M b W  

m W  for 2 mlh tellowed by 60 min delay 
brrmlsoonlfier 
ow Rate= I7 mUnc. 
~ h d u = l . 6 0 P l r t i c l d l * 3 3  Wlum 
k: 1 W l O  

... . .~ - 
100.0 

SO.0 

80.0 

70.0 

60.0 

60.0 

40.0 

30.0 

20.0 

10.0 

0.0 
0.100 

c.104 Dat% oW26/81 MN.ac:oowl 
Samnh Ttm: 11:41 PnrR 01 
svmmaol - - 
mv= 11.27 10%=0.84 W = 6 . 3 1 6  3222 26% 28.88 
mn = 0.M 20Ks.1267 70%=9.2M 4.089 41% 6.470 
IM = 1.w m=1.719 BOK=~I.TI 1.137 33% 1.0~) 
u 3.088 m.2463 nm.36.74 
sd 13.32 crCm.3.626 86%=46.68 

04.0 100.00 0.00 
s20 100.00 0.00 

18.6 100.00 0.00 
620 100.00 0.00 
r . 0  100.00 0.00 
48.8 100.00 0.00 
W.3 100.00 0.00 
r6.0 100.00 0.00 

24.6 100.00 0.00 
M.7 100.00 0.M 

87d 100.00 0.00 

u1.0 IOAW 0.00 

. ... 
A00 
Loo 
2.23 
2.33 
1.00 
r.OO 
1.11 
LIS 
LOO 
1-60 
L6a 
1.09 
1.00 

8.260 68.86 263 
7,778 67.32 3.08 

6.600 60.74 
4.826 m.86 
3.888 s2.68 
3270 47.87 
2.760 43.17 
2312 38.a 
1.636 26.66 
1.376 a00 

6.641 o4.a a.60 

1.m =.si 
...... 
100.00 
89.62 
88.72 
86.88 
83.92 
80.19 
86.30 
8282 
80.16 

76.86 
74.11 
72.17 

77.10 

.... 
0.38 
0.80 
1.63 
287 
3.70 
3.86 
3.38 

..... 
1.W 1732 
0.872 1246 
0.818 8.00 
0.m 0.84 
0.676 6.34 
0.488 430 
0.40s 535 zrr l O . a u  255 _.. . . -. . . -. . 

226 0.288 1.4 

1.04 0.204 0.00 
1.86 10.243 0.64 

1.a J 6.634 0.6 
212 0.00 

.... 
3.88 
4.27 
4.62 
4.80 
4.78 
4.78 
6.08 
6.66 
6.68 
4.84 
3.42 
222 
1-60 
1.14 
0.97 

od7 

0.64 
0.00 

0.00 

am 
oa2 

om 

10.0 

9.0 

8.0, 

7.0 

6.0 

6.0 

4.0 

3.0 

20 

1 .o 

0.0 
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c-lo4 Dab: DBIzvsl MurkOWO' 
5mPk Timr: 1l:N Pml:  01 
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).(Io mo.00 
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10.0 

9.0 

8.0 

7.0 

8.0 
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4.0 
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1.0 
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.._. ...... 
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dnul SonlW I mn I 6 . U  I2fM 8 1.042 70% = 3.W I 1.116 MU O M 2  

I I r :  IWW 

%PASS %CHAh 

o.im 

!ai ~~ 

mo 1w.m o.w 
'MO 100.00 0.00 

...... .... 
W.8 100.00 0.00 
ll8.6 100.00 0.00 
620 100.00 0.00 
98.0 100.00 0.00 
'48.9 1W.W 060 ._._ _.__ 
og.8 100.00 0.00 
76.0 100.00 0.00 
48.0 100.00 0.00 
24.6 100.00 om 
04.7 100.00 0.00 

4.00 100.00 0.00 
225 i00.00 0.00 

aw iw.00 0.00 

...... .... 
2.a 100.00 0.00 
4.00 100.00 0.00 
7.00 100.00 0.00 
1.11 100.00 0.00 
8.16 100.00 0.00 
200 100.00 0.00 
8.60 100.00 0.00 
6.P mo.00 0.00 _.._ ...... .... 
9.08 100.00 0.00 
1.00 100.00 1.61 

..... ..... 
8.641 OBAS 
6.600 03.M 
4.016 78.21 
3.869 7204 
3.270 66.42 - . _. ~- 
2760 a 6 6  
2812 6216 
1.w 4634 
1.836 sr.67 ..... ..... 
1.976 52.M 
1.w 24.82 
0.872 17.14 
0.818 11.26 ..... . 
0.868 ?.I@ 
0.678 4.60 
0.488 270 
0 . M  1.47 
0.344 0.80 

a00 
Om 0.243 0.00 
0304 0.00 . ._.. 
0.172 0.00 
0.146 0.00 

8.16 
6.4B 
6.79 

6.82 

8.60 
6.21 
0.87 
7.12 
7.83 
7.48 
koa 
4.08 
286 
1.60 
1.25 
0.87 
0.80 
0.00 
0.00 
0.00 
0.00 
0.00 

8.17 

6 .n  

10.0 

9.0 

8.0 

7.0 

6.0 

s.0 

4.0 

3.0 

2.0 

1.0 

0.0 

!!z€ llcebss- 
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B.5 100.00 0.00 
16.0 100+00 0.00 
40 100.00 0.00 
4.6 100.00 0.00 
4.7 100.w 0.00 
.00 100.00 0.00 
-00 100.00 0.00 
25 100.00 0.00 
-33 100.w 0.00 
-00 100.00 0.00 
-00 100.00 0.00 
.ll 100.00 0.00 
-16 100.00 0.00 
-00 100.00 0.00 
-60 100.00 0.00 ,a 100.00 0.00 

00 100.00 1.57 
~b mo.00 a00 

Dab: OBm1 Mur*oooo1 
Tim: 15:M P m &  01 

almmmY plrcuwI# mlJmuYm 7bin i ~ h w m m d  IMM 
mbabbrl0rnln.followed bya6ODnddq mv = 2860 10%10.7M 60%=21UW ad63 64% 4.41 
IbnlIl & M W  mn = 0.- 20%=1.08$ 70%=&W 1.114 46% 0.W 
owltab= I7 m U n c  nu = 1.w SOK=I,2$8 60%=4.w 
h d l w  lndrx = 2w PattlW.33 Wiun os = 5.770 40%=1.949 m=e.seJ 
Ir: lam24 ad I 2263 SO% 2167 BS%= 7.787 

%PASS KCHA 

C-104 cm4 Sam& ' 

2760 
2512 
1.946 
1.636 
f.874 
1.1m 
0472 
0.816 
0.w 
0.678 om 
0.m 
O M 4  
0.288 
0.243 
0.204 

0.144 
0.172 

1oo.a 

90.0 

80.0 

70.0 

60.0 

60.0 

40.0 

30.0 

20.0 

10.0 

0.0 
0 

i ir-  

146 

M.0 
820 
67.8 

62.0 
W.0 
463 

- % e a  
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.w 

-Size (n 
2iGw 
5.w 
6.17 
6.60 
6.81 
8.18 
8.60 
6.14 .... 

66.M i & o  

wi 7.w 

62s 822 
46.14 6- 
SBJ6 7.14 

24.74 7.62 
1122 AW 
1 1 a  4.00 
7.24 270 
161 1.81 

1.41 0.67 
0.60 0.60 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.90 
0.00 0.00 

270 1.25 

H) 100.0 

m 'OS0 
9.0 

8.0 

7.0 

8.0 

6.0 

4.0 

3.0 

2.0 

1.0 

0.0 
1000 
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PIMclUl.33 Wlun 

. .. 
SMWh Tlmc 13:OE PI#& 01 
Hummlor BhlwLwm 
mv 2036 10%. 0.774 SO%= 2814 3.876 64% 4.355 
mn m 0.011 2Q%= 1.034 70%=3.W 1.W2 48% 0.W 
ma * l,W4 30%. 1.292 80% m 4.617 
0)  = 3.782 4Mb.1.857 SCm=8.S01 
sd = 2242 60% m 2.161 86?4 7.678 

%CHAN 

100.00 
487.8 100.00 0.00 
418.6 1M.W 0.00 aszo 100.00 0.00 
296.0 100.00 0.00 I 248.9 100.00 0.00 

1209.5 1M.W om ...... ..__ 
179.0 100.00 0.00 
146.0 100.00 0.00 
124.6 100.00 0.00 I 104.7 100.00 0.00 

lea00 1W.W 0.00 
74.00 100.00 0.00 
0225 100.00 0.00 I sz2.8a 100.00 0.w 
44.00 
37.00 
31.11 
26.10 
22.00 

16.66 
13.m 
11.00 

lam 

100.w 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.20 

s!uEnE&s 
9.260 w.60 
7.778 96.36 
8.641 80.20 
6.wo 84.60 
4.926 78.80 
3.809 7240 
3.270 06.84 
E m  m i a  _. .. 
2312 62.W 
1.846 46.511 
1 . M  38.96 
1.376 32.81 
1.1m 24.98 
0.072 17.46 
0.818 11.48 
0.608 7.m ... 
0.s 4.8 
0.4M 274 
0.408 1.49 
0.511 OR1 ... 
liit.9 ROO 
0.2u 0.00 
0.204 0.00 
Rl72  0.00 
0.146 0.00 

100.0 1000 - Size (microns) - 
wiWi1m %f?mwm 
3.46 
&I6 
6.70 
6.m 
0.20 
0.68 
6.71 

6.42 
7.16 
7.86 
7.61 
6.97 
4.16 
276 
1.84 
1.26 
0.80 
OR1 
0.00 

0.00 
0.00 
0.00 

6.60 
0.26 

aoo 

10.0 

9.0 

8.0 

7.0 

6.0 

6.0 

4.0 

9.0 

2.0 

1 .o 

0.0 
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100.0 

SO.0 

80.0 

70.0 

80.0 

60.0 

40.0 

30.0 

20.0 

10.0 

0.0 
0.100 

" F - 8 8 6 2  Rev. 0 

1.80 PulkW1.35 thdlum 

100.00 
362.0 100.00 
208.0 loA00 
248.9 100.00 
206.3 100.00 0.00 
170.0 100.00 0.00 
148.0 100.00 0.00 
124.6 100.00 0.00 
i04.7 100.00 0.00 

I1l.W lW.00 

ib.0 
-Size (mlcmns) - 

8pE Y M ! A a 4 ~ s K E  %e4www 
m a  s o ?  6.12 
s a 0  a8.S 3.28 

0.641 80.66 6.76 
6.m 84.80 6.w 
4.626 78.04 0.26 
3.088 726E 0.01 
3.270 66.87 0.75 

2312 62.76 0.22 
4.946 4e.63 6.40 
1.830 40.13 7.16 
1376 32.98 7.M 
l.t& 26.0) 7.M 
0.872 17.60 8.02 
0.818 11.48 4.17 
0.068 7.34 270 
0.678 4.66 1.04 

z7m 69.24 0.8 

271 
1 A6 
0.a 

0.00 
OM 
0.00 

0.00 
0.00 

136 
0.87 
0.69 
0.00 

E I 
0.00 
0.00 I 

I 
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#PASS 
100.0 

- She 
HlLE % e k a % G u n t i a z E  nEm!4w?Am 
704.0 ioo.00 0.00 8.260 8e.w ai6 

0.00 0.641 mao a82 
0.00 6.m a4.w a02 
0.00 402s ram 8.27 
0.00 me 72.a 0.68 

6W.O lW.OO 0.00 7.778 96.81 6.11 

0.00 s.270 a 1 0  0.8 
0.00 2.760 B.41 8.48 
0.00 2.512 6286 8.21 
0.00 1.846 46.74 8.40 
0.00 1.M6 40.51 7.17 
0.00 I N 6  SS.17 7-92 
0.00 Id# 1 u 6  7.02 
0.00 0.872 17.W L# 
0.00 0.818 14.m 4.20 
0.00 0.w 7.57 278 
0.00 0.678 4.68 1.86 
0.00 0.460 274 1 3  
0.00 0.408 1.48 0.88 
0.00 0.51) 0.00 0.80 
0.00 om 0.00 0.00 
0.00 0.24s 0.00 0.00 
0.00 0.204 0.00 0.00 
0.00 0.172 0.00 0.00 
0.84 0.W 0.00 0.00 

90.0 

80.0 

70.0 

80.0 

60.0 

40.0 

30.0 

20.0 

10.0 

0.0 
0.100 

(microns) - 
n e t w -  

1.000 10;00 
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C-I04 Dl(r: O W M I  WX: WWl 

c-lo4 Duolbab nmr: 1):s PWX: 01 
~ M W H n n d I M N P N O J  svmmaol PN#ntllrs MA!&uwh 
m*Rd.=17mlluc. mv = 4.884 10%. 0.626 60% I 3.847 14.36 16% 8.W 
mcWwlndexx. 1.SOPpo1IIclUl.W~lum mn = 0.40) 20%. 1.201 70%. LIS8 3.862 48% 4.066 
lo: 1MCOZ9 ma = 1,762 sCm81.604 W 8 7 . 6 0 4  1.198 98% 1.033 

01 8 3.426 40%=2176 SO%=12S6 = 4114 w = 2 9 1 3  sa=ie.m 
KCHAK 

v 10.0 
%PASS 
100.0 - 
so.0 *. ~- 9.0 

I' 80.0 ' 8.0 
/ _---_- 

/ _ _ _ _ _  70.0 - 7.0 

8.0 

60.0 -. 

IYE .%em%Gtm 
'MO 100.00 0.00 
820 100.00 0.00 
B7.8 100.00 0.00 
tI8.6 100.00 0.00 
62.0 100.00 0.00 ..... 
S6.0 100.00 0.00 .... 
48.9 100.00 0.00 
08.3 100.00 0.00 
76.0 100.00 0.00 
48.0 100.00 0.00 
24.6 100.00 0.00 
04.7 100.00 0.00 
8.00 100.00 0.00 
4.00 l00.W 0.00 . . ~ ~  ... . 
2.25 000.00 0.00 
233 100.00 0.00 
4.00 100.00 0.00 
7.00 100.00 0.00 
1.11 100.00 0.00 
6.10 100.00 0.80 
2.00 99.14 224 

%.sa 
s.68 
90.17 
87.03 

..... 
80.110 
76.46 
71.70 
66.30 
60.39 
64.17 
47.86 
42.02 
sRJ6 

24.09 
18.74 
13.w 
8.82 
7.28 
6.U 
4.26 
3.20 
2.23 
1.43 
0.63 
0.00 
0.00 
0.00 

a046 

4.04 
4.76 
6.40 
631 
6.22 

6.84 
6.67 

6.W 
6.86 
L14 
3.78 
2.64 
q.74 
1.23 
1.06 
0.82 
a86 
OM 
0.05 
0.00 
0.00 
0.00 

e.21 

s.m 

G-289 



100.0 

BO.0 

80.0 

70.0 

60.0 

60.0 

40.0 

30.0 

20.0 

10.0 

0.0 

tl and 1M W 3  
ow W= 17 mUuc.  
rlnctlvv wax 1.70 Palaldl.33 Mdlum 

0.100 

SYmmMu e¶r.w.m ULYmuYm 
mv m 4.720 10nBO.636 WILB3.773 13.W 16% 7.44 
mn m 0.414 20%= 1.200 70%= 6,083 3.853 40% 4.082 
nu = 1,762 30%. 1.W 80%=7.372 1.W 37% 1.017 

rd m 3337 50%. 2862 S6%= 16.09 
CS = 3&4 40W82141 ~ = l 2 3 S  

100.00 
m.0 100.00 
248.9 100.00 
209.3 100.00 
176.0 100.00 
140.0 100.00 
124.8 100.00 

100.00 
88.00 100.00 
74.00 100.00 

t a u 3  i00.W . . ~ .__  
62.33 100.00 
44.00 100.00 
37.00 100.00 
31.11 100.00 
26.16 100.00 
1200 99.38 

87.82 

%G.W!! 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
O D 0  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.61 
1.87 
3.09 .... 

MXi 3.38 
91.04 3.21 
87.03 3.17 

- She fi 
Kc 2Le89H%&wi 
1.250 was 3.47 r.m 8 1 ~ s  4.08 
l.641 77.14 4.71 
im 723s a.as 
L626 67.00 8.82 
~.m 81.00 a.24 
wo ~4.04 a.28 
L7so 46.68 6.00 
1312 42.68 6.76 
lLS4s 36.82 A83 
1.w a s s  a.14 
1.a76 w.86 a.14 
.IS6 16.71 A29 
1.872 13.42 3.83 
I.al8 8.6s 264 

7.06 1.74 
1.878 138 

1.01 
''m 6.34 

4.0s 
1.40S OM 

OJ2 1344 2.20 

1.243 0.81 OR1 
12(1( 0.00 0.00 
!t72 0.00 0.00 
*I46 0.00 0.00 

a.w 
1.2m 1 .sb o m  
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0.100 

100.00 
3620 100.00 
2s6.0 100.00 
246.8 100.00 0 

100.00 
68.00 100.00 
74.00 100.00 
62.23 100.00 
62.33 100.00 
44.00 100.00 
37.00 100.00 0 
3k.11 100.00 
26.16 100.00 
2200 w.66 
16.60 S8.00 2 
16.66 96.12 3 
13.08 S1.76 3 
11.00 68.4s 3 

i . . . - - - - - I  i 3 o o  10.00 10.0 1000 

10.0 

9.0 

8.0 

7.0 

6.0 

5.0 

4.0 

3.0 

2 0  

1.0 

0.0 

- Slze (microns) - 
BLLE n e b s Y & t l & i B p E  WeanGJwiBgE YEASS= 
91w 66.H 3.60 
7 . m  01.78 4.06 
8.641 77.71 4.73 
6.600 72S6 6.39 
4.028 07.B 6.S4 
3.66S 61.66 6.29 
3.270 MA30 6.50 
2760 49.m 6.07 
2312 42.w 6.64 
1.SM 37.16 AS3 
1.636 31.11 $27 
1.376 U.M 6.2¶ 
1.166 16.99 6.40 
0.972 13.26 3.68 
0.810 9.38 263 
0.W 6.86 1.68 
0.678 6.17 1.22 
A48( 3.S6 0.97 
0.40) 266 O M  
016s 1.34 0.76 
0343 0.M 0.B 
0.204 0.00 0.00 
0.172 0.00 0.00 
0.146 0.00 0.00 

0.344 213 0.n 

0-291 



c-104 
m H  and i M  " 0 3  
owhb 0 40 mUuc 
hotlw indoa * 1.60 PaMaldI33 Mdlm 
k 104CD32 

w %eME%cMAM 
'04.0 100.00 0.00 

C.104 Daw 08128191 M#r# ooool 
Dudkptr Tlmr: 14m P n r t :  01 
Bvmmuy t!amib - 
mv u i w = O ~ 6 1  m= 3.660 13.28 14% 6.629 
mn = 0.423 20%. 1.198 70%. 4810 3,844 48% 4.086 
ma= 1148 30%=1.694 Mm=&S47 1.169 37% 0.891 
w = 8.432 4(m= 2.067 SO% 11.33 
sd 3.622 60%. 2762 86%= 14.68 

820 100.00 0.00 
W.8 100.00 0.00 
IHk6 1W.M 0.00 .... ...... .... 
; a 0  100.00 0.00 
9a.o 1w.w 0.00 
48.9 100.00 0.00 
ma ioo.b.00 0.00 .... ..... .... 
76.0 100.00 0.00 
48.0 100.00 0.00 
24.6 100.00 0.00 
04.7 100.00 0.00 
8.00 100.00 0.00 
4.00 100.00 0.00 
2.23 100.00 0.00 - -. 
233 100.00 0.00 
&00 100.00 0.00 
7.00 lW.00 0.00 
1.11 100.00 0.00 
6.16 100.00 0.00 _.._ _..._. 
200 100.00 1.26 
8.60 98.76 201 

S.11 3.33 

7.778 8280 
6.641 78$2 
6.500 73.76 
+e26 68.32 

a270 6636 
21m 4a.m 
am ai 

4.08 
4.76 
6.44 
6.01 

6.03 

9.89 
a a  

. . 
2312 43.W 
I346 37.62 
1.836 S i l l  
1.376 2 ~ 1 a  
1.168 16.71 
as7z 13.17 
0.818 a.24 
0.886 6.72 
0.678 6.07 
0.488 3.M 
0.408 2sz 
0 . U  208 ... . . . 
0.289 1.30 
0.243 0.R 
0.204 0.00 
0.172 0.00 
0.148 0.00 

am 
8.01 
8.42 
6.48 
6.64 

262 
1.66 

0.S 
0.01 
0.70 
0.73 
0.67 
0.00 
0.00 
0.00 

a m  

i . ia  
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0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 

0.00 
0.64 
218 
&la 

3.40 

0.00 

aoo 

3.30 

01 = 3.437 40%92063 90%=10.76 
sd = 3.460 60% = 2.739 96% = 13.92 

%PASS %CHAN 

2312 
1.w 
1.(56 
1.376 
1,lW 
0.072 

0.w 
0.678 
O A M  

0.344 
0.M 
0.243 
0.204 

0.146 

0.818 

om 

0.172 

::m 
80.0 

60.0 70*0 t.z## 
60.0 

40.0 

30.0 

20.0 

10.0 

0.0 
0.100 

BgE 

4 1 ~ 6  

7U4.0 
6920 
4w.a 
3620 
2W.O 
2483 
ma 
148.0 
124.6 
104.7 
M.00 
74.00 

62.33 
44.00 
57.00 
#1.11 
26.19 
22.00 

1AW 
13.00 
11.00 

m.0 

em 

lam 

%E&s 
100.00 
lW.00 
100.00 
400.00 

100.00 
100.00 
100.00 
100.00 
100.00 

100.w 
100.00 
98.16 
s.98 
93.82 
90.44 

moo 

- ;.do0 1o:oo 

4.m 

%!xw 
87.M _..-. 
83.43 
78.32 
74.66 
69.09 
a03 
6a.M 
60.16 
4338 
M m  _.... 
3I.w 
26.42 
18.76 
13.0) 
8.08 

4.s2 
3.74 
280 
1.98 
1.24 
0.64 
0.00 
0.00 
0.00 

am 

- Slze Q 
WiAN 
3.M 
4.11 
4.77 
A4a 
aw 
a.43 
a44 
&I6 
Ass 
a08 
a.66 
aa4 
A89 

263 
1.64 
1.18 

0.81 
0.76 
0.70 
0.64 
0.00 
0.00 
0.W 

4.00 

as4 

- 
100.0 

10.0 

9.0 

8.0 

7.0 

6.0 

6.0 

4.0 

3.0 

2.0 

I .o 

0.0 
1000 
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0.100 

EE %E%M%GMN 
Ma 100.00 0.00 
920 100.00 0.00 
97.0 100.00 0.00 
18.6 iw.00 0.00 
620 100.00 0.00 
w.0 100.00 0.00 
46.9 100.00 
Do.3 100.00 
I6.0 100.00 
46.0 100.00 
W6 100.00 
M.7 100.00 
).00 100.00 
l.00 100.00 us 100.00 
L95 100.00 
l.00 100.00 
r.00 100.00 

100.00 
100.00 
100.00 
W.41 
97.6s 
94.66 
91.13 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.69 
1 m  
3.02 
S.4 
S.60 

l.do0 100.0 

. .. . . .._.. 
6.1141 Tom 
6 .m 74.87 
4.626 88.40 
3.W U.5Q 
3.270 66.64 
2.760 &.so 
2312 44.06 

4.16 
4.80 
L4a 
&I2 
462 
6.64 

6.00 
6.17 

6.80 
6.62 
4.08 
266 
1.64 
1.17 

0.61 
0.76 
0.66 
0.00 
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0.66 
034 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
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0.M 27W 
0.00 2312 
0.00 1.646 
0.00 1.w 
0.00 I 1376 
0.00 
0.00 
0.11 
0.46 
0.74 
I.% 

1.10 
0.872 
0.818 
0.668 
0.670 
am 

... . 
7.48 
6.86 
10.07 

8.22 
m 

%.lS 4.62 
iaa s.11 
1262 2.20 
11.32 1.M 
a.a 1.88 
8.26 1.27 
7.w 1.29 

4a6 <a a72 1.37 

_.. . . om om om 
0.146 
am 

2S.r 1.4s I ...- -- - 
I *76 0.67 
0.H 0.R 
oas 036 om 0.00 
OAO 0.00 
0.00 0.00 
0.W om _... 

0.00 E 0.00 I 0.00 o m  
0.00 
0.00 

- ska [rnkronsl- 
m ne&!Q%!itusKE ne&!QnamsKk m!!bSanGMH 
loco 100.m 0.00 a . 2 ~  404 6.n 

3m.o ioo.00 

6820 100.00 0.00 7.778 36.28 7.86 
27.4 8.20 

416.8 $00.00 

mo 100.00 
246.6 100.00 
209.3 100.00 
17- 100.00 
146.0 100.00 
124.6 100.00 
1043 100.00 
06.00 100.00 
74.00 100.00 em 100.00 
62.s 08.86 
44.00 88.44 
37.00 88.70 
31.11 9 7 s  
2aIO s4.70 
a m  w*o2 
16.W 62.a 
16.68 73.01 
lam $2.84 
11.00 sa26 

I 1 
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0.00 I8.641 
0.00 6.600 
0.00 4.826 
0.00 5.889 
0.00 5.270 

0.00 2312 
0.00 1.946 
0.00 1.636 
0.00 1.376 

0.00 z.760 

0.00 I i.im .... 
0.00 0.872 
0.00 0.818 
0.12 0.w 
OM 0.678 
0.m OAM _.. . .. .. . 
1.38 0.400 
269 0.344 
4.49 0.m 
6.74 0.243 
kW 0.204 
B.83 0.172 
10.64 Io.146 

- Slze (mlcrond - 
04.0 100.00 0.00 s.260 6 4 3  10.66 
a20 100.00 0.00 7.778 8.80 am 

AB8 
4.16 
26? 
207 
1.02 
4.42 
1.42 
1.61 
1.63 
1.32 
0.86 
O M  
0.37 
0.00 
0.00 
O M  
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 

1 1 
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Irn. lS#mdhrplrtlsl@. 1.64 

- S b  I n  
i!uE %eAs%w?!&sLzE 5eEa&n!wd mo 100.00 0.00 9.260 sa78 11.50 
8820 io0.00 0.00 73118 47.40 10.71 
487.8 100.00 0.00 6.641 an 0.82 
4iae IW.W 0.00 KSOO 27.86 0.64 
362.0 100.00 6.00 4.626 21.21 4.83 
296.0 100.00 0.00 3.888 18.68 3.18 
24.9.9 im.w 0.00 mo ia.40 2.26 
209.3 100.00 0.00 27SO 11.16 1.73 
178.0 100.00 0.00 2312 9.42 
148.0 100.00 0.00 1.946 7 , s  
124.6 100.00 0.00 1.836 6.4% 
104.7 100.00 0.00 1.376 4.90 
88.00 I00.00 0.00 1.166 3.32 
74.00 100.00 0.00 0.872 1.88 
62.23 100.00 0.00 0.818 0.88 
62.255 100.00 0.00 0.688 0.38 
44.00 100.00 OSB 0.678 0.00 
37.00 W.61 0.83 0.480 O M  
31.11 98.88 1.11 0.409 0.00 
m.16 87.w 2.06 0.w 0.00 
22.00 BK82 3.88 0.289 0.00 
I6.W 9223 6.03 0.243 0.00 

13.08 78.N 8.42 0.172 0.00 
11.w a.61 ian 0.14s 0.00 

16.66 e4.w 7.67 0.204 am 

1.48 
1.47 
1.66 
1.60 
1.3% 
0.w 

0.38 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

aei 

G-331 



HNF-8862 Rev. 0 

G-338 



"F-8862  Rev. 0 

E % a S ? & M M  
b o  100.00 0.00 
A 100.00 0.00 
d 100.00 0.00 
b 6  100.00 0.00 
.o 100.00 0.00 
.a 100.00 0.00 .s 100.00 0.00 .a 100.00 0.00 
.o 100.00 0.00 
.o 100.00 0.00 
.6 100.00 0.00 
.7 100.00 0.00 
lo 100.00 0.00 

w 100.00 0.36 
I3 88.84 0.68 

m w.17 149 

I6 w.27 6.76 
10 87.61 8.68 

B 80.95 10.28 
M 68.04 934 
10 48.70 8.60 

m iw.00 0.00 

m V V . ~  032 

I1 SAM 6.21 

0 70.82 10.4s 

1 
4 
7 
4 
8 
4 
d 
d 
1 
1 
1 
I 
I 
I 
O 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

- Ske (I 
UZE n E w i M  
1.260 40.10 8.M 
778 32.04 7.16 
1.641 24.60 8.G2 
i.wo 1s.n a.w 
1.P26 16.95 2.66 

.w 7.08 1.23 
R56 6.86 1.38 
A76 4.48 1.40 
.I66 3.0s 1.22 
1.872 q.87 0.80 
Id18 0.97 0.68 

0.38 0.50 
0.00 
0.00 

0.00 
IlM4 0.m . ._. _.__ _.__ 
1.408 0.00 0.00 

204 om 0.00 
.I72 0.00 0.00 

1.344 0.00 0.00 
.a9 0.00 0.00 
'243 0.00 0.00 

,146 0.00 0.00 
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%PASS 
100.0 

90.0 

80.0 

70.0 

80.0 

60.0 

40.0 

50.0 

20.0 

10.0 

0.0 - 
0.i00 

z€ M4anGMt4 
04.0 1W.W 0.16 
920 98.86 0.24 
07d 89.91 0.30 
19.s m1 0.S 
62.0 98.98 0.31 
w.0 w&7 o a  
18.s WAI 0.21 

78.0 bA04 0.12 
18.0 97-92 0.00 
24.6 s7.w 0.00 
Dl7 s7.92 0.00 
B.00 $732 0.00 

oa.3 w.20 0.19 

s7.a2 
97.81 
97.43 
8S.M 
9&S2 
8424 
91.15 
86.69 
77.23 

67.01 
47.8s 

a7.u 

oiii  
0.30 
0.67 
0.94 
1 .m 
3.11 
6.64 
8.59 

... 
1o:oo 

me 1291 1.a 
s o  ran 1.40 
L760 937 4.18 
La12 9.18 1.14 
.a46 7.04 1.22 
.OS6 6.82 I.% 
A76 4M 138 
-1 P 3.08 131 
a72 1.88 0.a 
dl6 0.98 0.69 
.we 0,s 039 

0.M 0.00 
. .__ m aw 0.00 
.a44 aoo 0.00 

0.00 0.00 
0.00 0.00 

om 
0.00 om 

20.0 

18.0 

16.0 

14.0 

120 

10.0 

8.0 

6.0 

4.0 

2.0 

0.0 
iW.0 
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2M.O 
248.8 

146.0 

88.00 
74.00 
a23 

44.00 
37.00 
31.11 
28.10 

1 A# 
13.08 
11.00 

1m.o 

%em 
100.00 
100.00 
100.00 imw 
100.00 
100.00 
lM.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
$$.os 
m.12 
sa22 so.# 
W M  
87.73 

88.78 
m,s4 
46.22 

n.16 

0.00 0.041 
Roo 6.W 
0.00 4.02s 
0.00 3.888 
0.00 3.270 
0.00 27w 
0.00 2312 
0.00 1.840 
0.00 1.M6 

0.36 ltl.818 

+ir lo.&i _. . . .. _.. 
A67 A 3 U  

10.37 0.243 
10.24 0.204 
8.32 0.172 
0.81) 0.146 

am aas 

- she 
%em%GtU 
40.03 8.08 
32.K 7 B  
26.36 S.70 
lB.06 4.02 
16.M 271 
1261 1.80 
11.03 4.43 
8.00 1.22 
8.36 1.17 
7.21 1.28 
6.80 1.38 
4.m I A2 
3.18 1.26 
1.M 0.82 
0.00 0.W 
0.38 0.38 

0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 

0.00 0.00 
0.00 0.00 
0.00 0.00 

0.00 aw 

0.00 aw 
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W.6 100.00 0.00 
t8.6 100.00 0.00 
u.0 100.00 0,w 
SOD 100.00 0.00 
u.s iOO.OO 0.00 
m.s twdp 

100.0 

90.0 

80.0 

70.0 

60.0 

60.0 

40.0 

30.0 

20.0 

10.0 

0.0 
0.100 1.000 10.00 

.-. 
6.641 26.37 a70 
6.600 1%67 4.08 
4.626 16.64 212 
3.888 12.n 1.m 
a270 $1.08 1.43 
2.7~0 B.60 1.22 

- Size fi 
w %emlEtw %ela%G" 
M.0 100.00 0.00 40.66 608 no 400.00 0.00 5267 7.20 

0.00 
0.00 
ha4 
0.63 
0.80 
1.66 
3.14 
6.66 
8.67 
ioas 
10.26 
s.52 

4s.26 8.00 

1.m 5.10 
0372 1-81 
0.816 0.83 
0.w 0.88 
0.678 OM om O M  
0.408 0.00 
0.344 0.00 
0.m 0.00 
oau 0.00 
0.204 0.00 
a172 0.00 
0.146 0.00 

. ~ ~ .  ...... 
18.0 io0.00 
u.0 100.00 
24.6 100.00 
M 7  100.00 

100.w 
loom 
100.00 
SS.66 
SS.15 
W2.l 
m.67 
w.4 
67.77 

68.82 
68.67 

na 

am 
0.00 
0.00 
0.00 
0.00 

_. ._ _._. 
2312 8.m 1.17 
1.W 7.21 1.26 
1 .cas 6.m 1.38 
1.576 4.68 1.42 

1.26 

0.0  
0.39 
0.00 
0.00 

0.00 
0.00 

as2 

aw 

0.00 
0.W 
0.W 
0.00 

20.0 

18.0 

16.0 

14.0 

120 

10.0 

8.0 

6.0 

4.0 

20 

0.0 
100.0 lo00 
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BCR 67 Sample 
R . l ~ U H Z 0  
larRAW8ODmlh# 

IMU or th. d h u n  1.33 nd thr pPMd0 = 1.64 

- sbe fi 
SPE %em%wlN PPE &eem=" 
704.0 100.00 0.00 8.280 4O.W 8.08 
6a2.0 m0.w om 7.778 328) 7.21 

B C W  Dr*: 07HWbl M.u# 00004 ,rmm 

mv w 12M 10)(=28W rmC=13.41 1136 93% 14.80 
mn 8 1.124 20%=6.#W 70%=1SM 1.222 7% 0.809 
nu m 9.052 3W87.2552 Wm=l8.n 
0. 8 O.aa6 40%.*.124 nm825ms 

~ 0 r : I O  P n r #  01 7-1201 
pvmmapl p.ramt[*r - 
rd = 7 . m  60% m i1.18 am = 20.10 

j M . 8  i0o.w 0.00 

100.00 0.00 
248, 100.00 0.00 

179.0 lM.00 O b 0  

418.8 moo 0.00 
~ 2 . 0  1w.00 0.00 

~Z 100.00 0.00 

8.641 26.33 A71 

aaCn, 1282 1.88 
3.270 11.05 1.43 

8.00 1.22 
8.aO 1.17 

2.780 
2S12 

A.WO is.07 4.05 
4.1326 16.04 2.72 

.- . . __... .... 
44.00 w.43 0.110 0.6% 0.00 0.00 
37.00 w.25 1.85 

lom 
0.00 om 

31.11 98.66 3.14 OAO) 0.00 0.00 
nr m.44 6.u 0.u 0.00 0.00 

.__.__ . .. 
14i.o 100.00 0.00 
1U6 100.00 0.00 
104.7 100.00 0.00 
M.OO 100.00 0.00 
74.00 100.00 0.00 
6225 100.00 0.34 
62.255 M.&e 0.m 

.. . 
1a.m M.O t. ];:a; 0.00 0.00 

l$1,00 4.27 0.00 0.00 

- 
1.a 1.21 1.26 
IA36 6.98 1.M 
1.676 4.68 1.42 
1.1M a.19 1.26 
0.m 1.Sl 0.82 
0.818 0.w 0.00 
0.m 0.M 0.M 

D ioo.0 
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%PASS %CHAN 

azE m3wf?+t4 wo 100.00 0.00 
a20 100.00 0.00 ...... ._.. 
87.8 100RQ 0.00 

62.0 100.00 0.00 
w.0 100.00 0.00 
4ab 100.00 0.00 
09.8 100.00 0.00 
78.0 100.00 0.00 

21s 1m00 0.00 

ias IW.W 0.00 

4ao imw 0.00 
. .. 

M.7 100.00 0.00 
6.00 1oR00 0.00 

99.6s 0.u 
I00 99.11 0.91 
7.00 80.20 1.87 
4.11 u.63 5.18 
#.I8 93.n 5.70 

As0 78.03 10.42 
kS6 (16.61 10.50 
Lo8 Rdl 8.3s 
1.00 46.w 469 

&oo io0.00 0.00 m imon o.as 

LOO 07.~7 au 

-size(! 
SIZE l s ebpI l%ml?d  m o  10.37 am 
7 . m  azai 7.18 
6.641 a 1 6  a u  
&so0 1b.Sl a.97 
1626 16.64 266 
S.689 12.M 1.04 
S.270 11.0) 1.39 
~ 7 s 0  9.86 1.18 
2512 6.47 1.15 
1.846 7.52 1.26 
1.036 8.07 (A0 
1.376 Le7 1.46 
1.1w sa 1.27 
0.872 1.96 0.94 
0.816 1.01 0.01 
0.W OM 0.40 
D.678 0.00 0.00 

0.W 0.00 0.00 
D.209 0.00 0.00 

0.00 0.00 
Q.204 0.00 

0.00 0.172 0.00 
DA46 0.00 0.00 

0.408 o m  0.00 
0.408 0.00 0.00 

Dm 0.00 
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BCR 67 Sample 
1.4 mm- 
b w M =  60 mYuc 
rh#tiw Indrrdth. mdim. 1 . P d t k r p r ~ l ~  = 2.00 
m b h  (or2 min. e40 W 
I*: BCR6TIZ 

w. 0 7 f l ~ 1  Mus* 00004 
BCR67, rwlkd Time: 08:M Pres#: 01 
svmmaol l!&tnam - 
mv 8 12.71 IO%= 2876 (0x1 13.46 I205 8% 14.80 
inn I 1.116 20%- A692 7W116.W 1.218 7% 0.007 
ma I 6.018 30% 8 7.574 80% = 18.82 
01 = 0.61 rorAi6.176 W%=28.S 
rd = 7.703 WHL.11.22 mbK.28.24 

7.1241 

Xet.?am!mM 
w.0 100.00 0.00 
Bu) 100.00 0.00 
W.8 1W.W 0.w 

100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
88.66 
w.11 
w a  
9463 
83.38 
67.70 
78.07 
68.66 
65.34 
48.9) 

0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.56 
0.64 
0.61 
1.67 
3.1s 
6.68 
8.99 
10.43 
10.31 
$36 
8.60 

aoo 
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BCR 67 Duplicate 
I ~z.22llE~ 
IfiWUW kdu Of th nWdlUn 8 1.35 nd th pafllslr 8 1.64 
k BCR8713 

IZE %J!APa%Gn&M 
04.0 100.00 0.00 

ECR67, riffled D.tr: 07M3191 ml): WW4 
7-1241 Tinn:a):60 P r n k  01 
s!!mmm &mNk LaAmunm 
mv = 127$ 10%=2820 60%. 13.62 1208 83% 14.82 
mn = 1.110 20%=6.W 70%= 16.87 1.218 1w 0.808 
M 0.066 m.7.423 80%. 18.88 
01 = 0,881 40%. 8.234 80%. 23.44 
ad 8 7.78t @%=I126 86%=21).28 

....~. .... 
BE0 1M.M 0.M .__.__ 
D7.8 100.00 0.00 

620 100.00 0.00 
la6 100.w 0.00 

K O  100.00 0.00 
~~ ._.. 
463 100.00 0.00 
19.3 100.00 0.00 
10.0 100.00 0.00 
(A0 100.00 0.00 .... 
24.6 100.00 0.00 
M.7 100.00 0.00 
s.00 100.00 0.00 
L00 100.00 0.00 
US 100.00 0.56 
t.33 88.66 0.64 
1.00 88.11 0.81 
r.00 Bn.20 1 .M .... 
i.ii 86.62 5.18 
1.16 83.33 A76 
1.00 87.68 8.70 
1-60 76.88 10.47 
L66 66.41 1 0 3  
1.08 68.08 8.37 
1.00 48.71 8.61 

24.60 
6.M 18.28 3.83 
4.826 16.36 2.02 

I 1274 7.81 
10.83 1.37 
8.66 1.17 
AS) 4.14 
7.26 t.24 
6.01 1.M 
4.03 1.43 
3.20 1.a 
1.84 0.83 
1.01 0.61 
0.40 0.40 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 
0.00 0.00 aw 0.00 
0.00 0.00 
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_._. 
0.00 
0.00 
0.00 
0.00 

.. . 

81z5. 

41ae 

7040 
b92,O 
497.8 

3620 
2Be.O 
248.s ma 
176.0 
148.0 
124.6 
1047 
88.00 
74.00 
8223 
6233 
44.00 
37.00 
31.11 
29.10 
2200 

1 hrn 
13.06 
11.00 

law 

.- 
1.w 
1.836 
1.378 
1.486 

m!l?m 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
100.00 
H.86 
w.12 
Y.21 
$8.63 
s3.34 
87.m 
78.88 
YAM 
W.07 
46.72 

0.00 
0.36 
0.43 
031 
1.08 

0.00 3.270 
0.00 27m 
0.00 ---- I 2512 

0,972 
0,818 
0.w 
0.m 
0.48s 

3dS 
6.76 
8.71 
10.49 
10.32 
s,s6 
8.60 

0.400 
0.344 
0.283 
0.243 
0.204 
0.172 
0.146 

- nelw 
=ai 
40.12 
32.08 

19.28 
16.34 
1271 
1o.w 
8.43 
8.58 
722 
6.m 
4.01 
3.18 
1.b2 
1.00 
O d S  
0.00 om 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

- she I n  
%s” 
8.08 
7.16 
6.63 
334 
263 
1.81 
1.37 
1.47 
1.14 
1.23 
1.38 
1.43 
1.28 
0.92 
0.81 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.55 
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BCR67, riNhd 

mv 8 1l.N 10%82W6 QOY.1l.W 1O.U U% 13.60 
mn 8 1.170 20%. 6.142 70%. 14.n l a  7% 0.812 
ma 8 6.778 30% = 6.731 80% 8 17.09 

sd 8 7.070 60%. S.873 86% 8 2A78 

Date! 07HY)I MruX: QOOQ) 
Tim: 1016 PWX: 01 BCR 67 Duplicate 7-1241 

R.1 nwoomJ m -3illlb svmmuy l3EtQw - 
oI . 1.w mami 401(=21.42 

SCCHAN 
10.0 

9.0 

0.0 

7.0 

6.0 

6.0 

4.0 

3.0 

2.0 

1.0 

0.0 
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0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.22 
0.48 
0.82 
1-62 
286 
4.87 
Z-12 
8.81 

10.32 
a.n 

~ 2 . 0  100.w 0.00 
w.8 iw.w 0.00 
118.8 100.00 0.00 
S2.0 100.00 0.00 
mO.0 100.00 0.00 
W.8 100.00 0.00 
D8.3 100.00 

140.0 100.00 
124.S la00 
lM.7 100.00 

'4.00 100.00 
i2.23 100.00 
ZSJ 100.00 
u.00 aa.78 
17.00 aa.30 
H.11 aa48 
!&I8 88.88 
E00 84.11 

ls.66 82.12 
13.00 7aai 
11.00 a s 2  

178.0 100.00 

&00 100.00 

iam MA 

7.778 4232 ad2 
mi 33.20 
Lulo 28.28 
4.621 18.U 
3.Ma 16.38 
3.270 1268 
2.760 10.68 

1 .w 7.m 
1.83s 6.17 
1.37s 4.88 

o m  1.88 
0.818 0.W 
0,688 0.37 
OJT8 0.00 
0.400 0.00 
0.406 om 
0.344 0.00 
0.m 0.00 

0.204 0.00 
0.172 0.00 
0.146 0.00 

2312 aa7 

1,168 8.18 

0.243 om 

1 

1 -50 
O M  
0.68 
0.37 
0.00 
0.00 

o m  
0.00 
0.00 
0.00 
0.00 
0.00 

om 

7.82 
(dS 
4.06 
280 
202 
1.M 
1.40 
1.40 
1.48 
1.60 
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I., 
owRab=4O~uuO 
mwtlvo lndtx of !h tmdlun 8 1.33 nd Vlr putlclm = 1.54 
k: Bcn6710 

BC ,l D W .  07l1oA1 Murt: WQOa 4 74641 nmvwu PMX: 01 
allwD€a P.rcmtlk0 - 
mv = 1200 10%=2$l6 w%= 1267 11.16 88% 13.68 
mn = 1.174 20K86.386 70%=14.92 1.242 ?% 0.813 
m i  = 6.007 30% 8 7.046 80% = 17.77 
w = 0 . 0  4 0 % . & ~  m=22.18 
sd 8 7.313 60% 8 10.48 86% = 28.74 

E % l ? A s w l k l d  
MO 1oQ.W 0.00 
B20 100.00 0.00 
87.8 100.00 0.00 
111.6 100.00 0.00 ...~ ...... 
62.0 100.w 0.00 
BQ.0 100.w 0.00 
0 , s  100.00 0.00 
w,s loa00 0.00 .... ...... 
18.0 100.00 0.00 
48.0 100.w 0.00 
246 100.00 0.00 
Y 7  100.00 0.00 

m.4 
a8.w 
97.26 
S4M 
m.73 
6214 
7246 
$2.31 
62.66 

0.00 

0.n 

0.00 
0.11 
0.46 

1.41 
267 
4.88 
7.8) 
9.66 
10.17 

6.22 
s.73 

- 
i?lE 
9.20 
7.778 
6.641 
6.600 
&a26 
;Mob 
3.270 
2760 
2312 
1.946 
1,036 
1.376 
1.168 
0.972 
0.816 
0.W 
0.676 
0.486 
O M S  

0.26S 
0.243 
0.204 
0.172 
0,146 

am 

nem 
43.s 
34.82 
26.62 
20.61 
la16 
13.11 
1O.M 

8.00 
6.76 
6.60 
417 
284 
1.1s 
0.80 
0.51 o m  
0.00 

0.00 
0.00 
0.00 
0.00 

a.34 

0.00 
aw 

aw 

-She Q 
SnfW 
8.74 
7.00 
6.21 
4.46 
3.06 
216 
1.62 
9.34 
I .24 
1.26 
1.33 
1.33 
1.18 
0.83 

0.32 
0.00 
0.00 
040 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.0 

1000 
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0.100 

MZE m % ! m M  
'010 IWAO aw 
is20 100.00 0.00 
U7d 100.00 0.00 
il8.8 100.00 0.00 
l a 0  100.00 0.00 
96.0 100.00 0.00 

08.3 100.00 0.00 
7LO 100.00 0.00 
40.0 1w.w 0.00 

!&.a 100.w 0.00 

.... ...... 
24.6 100.00 0.60 
04.7 100.00 0.00 
&00 100.00 0.00 
'4.00 1w.00 0.00 a23 100.00 0.00 
a.33 100.00 0.36 
u.00 aa.84 0.66 
R.W moa OM . .. . .. . 
il.11 8&14 1.76 
S.18 aS.a 3.26 
2.00 a3.12 6.46 

3.08 70.67 8.H 
1.00 00.71 10.26 

LW or.w 7.74 
aso 7a.a3 sa 

r 
mi 

ama 

8.260 
7.778 

6.600 
4.826 

3.270 
2.760 
2312 
1.W 

m 
60.48 
40.37 
31.17 
23.72 
18.30 
14.67 
11.6) 
10.11 
0.81 
7.27 

. . .- 
A42 
3.73 
268 
1.80 
1.60 
1.34 
1.36 

1.636 6.W 1.43 I 
4.4a 
3.08 
1.81 
0.02 
0.36 
0.00 
0.00 

1.44 
1.24 
0.89 
0.67 
0.36 
0.00 
0.00 

0.00 0.00 I 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

I 
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dzE %eelMXa!kt&azE 
a20 io0.w 0.00 
M.0 100.00 0.00 

97.8 100.00 0.00 
18.6 100.w 0.00 
62.0 100.W 0.00 
w.0 i00.00 0.00 
48.1 100.00 0.00 
m.3 100.00 0.00 

48.0 100.00 0.00 
24.6 100.00 0.00 
M.7 100.00 0.00 
B.00 100.00 0.00 
8.00 100.00 om 
225 100.00 0.39 
233 91.84 0.64 
8.00 Ss.10 0.11 
r.00 M.lS 1.a 
1.11 a6.m a14 
RIO S U S  6.84 
200 87.76 8.64 
8.60 n.21 l o a  
LW 08.5 loa0 
1.08 B.63 A41 
1.00 m.12 3.87 . 

7#.0 100.00 0.00 

%PAQa%!amIpne %e&a%wM 
9.260 40.46 A12 

0,641 26.14 6.67 
6.m 11-47 4.00 
4.626 16.47 20# 
5.68s 1278 1.68 
5m 1o*w 1.42 
27m S.48 1'21 

1.w 7.11 1.24 
1.w 6.67 %a7 
1.576 4.m 1.40 
1.W a10 1.23 
0.m 1.67 0.W 
0.818 0.17 0.6S 
0.w 0.88 0.30 
0.m 0.00 0.00 
0.m om 0.00 
am om 0.00 
0.344 o m  0.W 
0.288 0.00 0.00 
0345 o m  0.00 
0204 o m  0.00 
0.172 0.00 0.00 
0.140 0.00 0.00 

7.778 aaa 7.1s 

2312 an 1.19 

G-352 



"F-8862 Rev. 0 

u ~ ~ S U E  
04.0 100.00 0.00 
BZO ioaw 0.m 
S7.6 100.00 0.00 
ias ioaw o,w 
62.0 100.00 0.00 
R O  100.00 0.00 
48.9 100.00 
39.3 100.00 
?LO 100.00 
a0 100.00 
24.6 100.00 
M.7 100.00 
~.oo 100.00 
1.00 100.00 
w 100.00 
W3 86.66 
m 89.11 
1.00 96.21 
1.11 96.66 
1.16 83.42 
Loo 87.00 
1.60 78.28 
ME 68.96 
1.w 66.68 
1.00 49.27 

0.100 1 - S b  (microns) - 
%eb&nsMAti= wl?m$mAM 

8.260 40.L) 8.16 

6,641 26.21 6.70 

4.626 16.60 271 
3.688 1276 1.60 
3.270 10.81 
2760 8.4 
2312 8.27 
1.946 7.11 
1.636 6.67 
lA76 4.60 
1.168 3.10 
0372 1.67 
0.816 0.97 
0.666 0.38 
am 0.00 
0.466 0.00 
0,408 0.00 
0.344 0.00 
0.269 0.00 

0204 0.00 

0.146 0.00 

7 . m  a244 7.2a 

K#IO 18.u 4.01 

0243 0.00 

0.172 0.00 

BCR67, rmhd DaW 07/19/81 Murl: ow04 
LllM@lMS%. a wlwx - 
larw=l0mlluc mv = 1267 10%=2,841 cCm= 1 3 B  1I .a  8 s  14.n 
hatlv, indu Of m mrdlwn = 1.33 d (hr p1itItlcla = 200 mn = t g 2 #  ~cm = 6.694 70% = 16.63 1 . 2 ~  'IW 0.609 
mhttfor? mln @ 40 W nu 6.067 Sow rn 7.368 W!4 = 18.76 
I*: EcR(n20 w 9 0.w rcm=r140 m.ZS.33 

rd 7.745 60%. 11.16 86%. 26.18 

BCR 67 Duplicate 7-1841 Time: 0222 Pmk 01 

%WAN 

0.60 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.8a 
0.64 
0 . 0  
1 *w 
3.13 
6.62 
6.61 
1 0 3  
10.28 
9.41 
8.06 

.... 
1 4  
1.21 
1.1a 
1.24 
1.37 
1.40 
1 s  
0.0  

0.38 
am 
0.00 
a00 
0.00 

0.00 

0.00 
0.00 

0.00 
0.00 
0.00 

I 
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0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

._. . . . . .- . _ _ _  , I 01 8 0.991 40%89.101 (OX82S.n 

. ._ ..-- - 
I& 8 0.064 50n87.529 80%. 18.70 
---. 

4.W6 
3.889 
3.270 
2760 
2312 
1.946 
1.NS 
1.376 

0.100 

0.90 
1.64 
3.11 
6.67 
8.49 

m 
01.0 
92.0 
97.8 
18.6 
62.0 
OR0 
48.9 
09.3 
76.0 
48.0 
24.6 
M.7 
6.00 
100 
2.23 
255 
#.00 
1.00 
$.I1 
b.16 
200 
B.60 
AM 
LO8 
1.00 

0.678 
O M  
OAOb 
0.344 
0289 

100.00 
100.00 
100.00 

100.00 
100.00 
100.00 
lM.OO 

87.90 
79.44 
69.16 
68.80 
49.60 

0.00 9.260 

0.00 0.641 
O m 0  6.W 19.61 4.m 

18.66 275 
1282 1,w 
10.92 1-43 
9.49 1,z1 
8.28 1.10 
7.12 1.24 
hM f.37 
4.81 1.41 
8.10 I& 

0.17 am 
0.m 

0.38 0.a 

i o i o  0% 
1o.n 0.204 
9.40 0.172 
8.70 I 0.146 

0.M 0b0 ...~ ...- 
0.00 om 
0.00 0.00 
0.00 0.00 

0.00 0.00 

arm 0m0 
a00 0.00 
0.00 0.00 
0.00 0.00 
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100.0 

90.0 

60.0 

70.0 

80.0 

60.0 

40.0 

30.0 

20.0 

10.0 

0.0 
0.100 1.000 

K€ %eM@&wlM 
M.0 100.00 0.00 
B20 100.00 0.00 
D7.6 100.00 0.00 
I O R  100.00 0.00 
62.0 100.00 0.00 
M,O 100.00 0.00 
46.9 IM.00 0.00 
s . 3  100.00 0.00 
I8.0 100.00 0.00 
l8.0 100.00 0.00 
. 
n.7 100.00 0.00 ).oo 100.00 0.00 
Loo 100.00 0.00 
L25 100.00 0.56 
L33 W,86 0 . 4  
Loo W.l.11 0.81 
r.00 9820 1.67 
1.11 96.63 3.10 ~ . .  .... .. . . 
i.10 93.37 S.68 
LOO 07.69 8.60 
1.60 79.09 IO.& 
IP 63.66 40.31 ..... 
1.G 66.36 9.40 
1.00 48.98 8.86 

30.0 

.. . . 
7.778 321n . 7-18 I 

4.826 IS.& 2.66 
6.600 1S.S 
aai Z ~ O I  

9.889 12.76 1.83 
3,270 lac2 1.38 
2760 9.4 t.l? 
2312 h37 1.14 
1.946 7 a  1.24 
1.636 &I) 1.38 
1,370 4.61 1.48 
1.1m 3.10 1'28 
0.912 1.92 0.92 
0.616 4.00 0.a1 -.. . 

0.39 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.204 0.00 I 
0.00 ---- I 

. .... 
0.172 0.00 ' 0.00 
0.146 0.00 
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- 81ze (microns) - 
az€ ne?anw?lppE l c e M L B . % G t l b N =  saw mi 0.10 
7.776 32.21 7.18 
0.641 26.03 6.68 
6.wo 10.a8 3.Y 
4.026 16.42 266 
8Adb 1277 l.m 

10.w 1.38 
27110 1.17 

1.14 2312 8.3s 
1.W 7-28 t.24 
1.636 0.01 1.38 
1.376 4.6s 1.43 
1.w azo 1 s  
0.072 134 0.83 
0.818 1.01 0.01 
0.m 0.40 0.40 
0.876 0.00 0.00 
0.486 ROO 0.00 
R4Q( om 0.00 
0.344 0.00 0.00 
0.230 0.00 0.00 
02U 0.00 0.00 
0.204 0.00 0.00 
0.172 aw 0.00 
0,146 0.00 0.00 

sm 0.m 

100.0 

g0.o 

80.0 

70.0 

60.0 

60.0 

40.0 

30.0 

20.0 

10.0 

0.0 9-t 
0.100 

nemnctw 
. ... ...... 
is20 100.00 0.00 
W.8 100.00 0.00 

1620 100.00 0.00 
w.6 100.w 0.00 

M.0 lW.00 0.00 
W.8 1M.M 0.M _.__ 
99.3 100.00 0.00 
76.0 100.00 0.00 
48.0 100.00 om 
24.6 100.00 0.00 
04.7 100.00 0.00 

4.00 100.00 0.00 
aw io0.00 0.00 

2.23 100.00 036 
2.33 s8.06 0.64 
4.00 W.11 0.81 
7.00 8&20 1.87 
1.44 ss.M a.ia .. . . __.__ _. . - 
0.18 sa= s.67 
200 87.70 8,W 
8.110 7B.m 10.40 ... 
6.66 68.70 1032 
3.08 68.38 0.41 
1.00 48.07 8.66 

1.000 1o:oo 

. . . - .. - 
20.0 

18.0 

16.0 

14.0 

12.0 

10.0 

8.0 

6.0 

4 0  

2.0 

0.0 
lOb.0 1060 
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BCR 130 Sample 
r T n  
low Rata = 17 muno 
MWIW WON 0tth.mdi~n = 1 . a ~  t ) u p r l i c t ~  1 . t ~  
ilr: m1Jo01 

BCRlSO, rMhd b 07Rt191 Murk oowl 
7-2041 Im: oe:n Pmsk M 
Hwmmaol - 
mv = 17AS 10%. S248 80%. 166.8 1724 100% IlS.1 
nn 89.97 20% = I U S  70% = 2D2.7 
ma = 149.6 30%. 143.3 80%. 225.1 
w = 0.041 40%=1W.4 SWn266.0 
rd = 6884 60%. I f 2 4  B a r n  M . 6  

EE %.etB i%GtU 
04.0 100.00 0.00 azo 100.00 0.00 
873 100.00 0,m 
18.6 SS.62 0.W 
m.0 %.as 273 
s.0 Y.M 762 
483 MA4 14s 
09.3 75.m 21.16 
76.0 6263 18.62 
48.0 5281 12.81 
24.6 20.10 7.01 
04.7 13.OS +OB 
B.00 s.01 286 
1.00 ais 218 

2.55 210 1.16 
100 036 0.d 
7.00 0.92 0.32 
1.11 0.00 0.00 
B.16 0.00 0.00 
2.00 0.00 0.00 
MO 0.00 0.00 
6.68 0.00 0.00 
1.08 0.00 0.00 
1.00 0.00 0.00 

2.w 3A7 1.77 

I 
8 
1 
t 
L 
4 
d 
d 
1 
1 
f 
i 
I 
1 
0 
0 
D 
D 
D 
0 
3 
D 
3 

- Size (microns) - 
1.2~0 0.00 0.00 
r.778 aw o m  
1,641 0.00 0.00 
L€40 0.00 0.00 
1 ~ 2 6  0.00 0.00 
1.888 0.00 0.00 
1.270 0.00 0.00 
L760 am 0.00 
LS12 0.00 0.00 
1.W 0.00 0.00 
I.oS6 0.00 0.00 . a n  aoo 0.00 
,160 0.00 0.00 
1.972 0.00 0.00 

1.W 0800 0.00 
1.678 0.00 0.00 

0.00 

0.00 
A00 

144 
0.00 *26a 0.00 

. 24  0.00 0.00 

1.818 0.00 0.00 

Om 0.00 
am 

.... 
0.204 0.00 0.00 
L172 0.00 0.00 
Ll46 0.00 0.00 
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6CR 130 Sample 
'!I ng0-m 
0WRd.S I? m h U  
#mUw bdrx oltk.mdlum a 1.33 unfthrprttblr. 2.00 
k MHm 

BCRI96, tMI.d mfiini MUS* ow04 
7.2041 Ti~M.U Prnk 01 
pvmmuv l3rsnms - 
mv 176.9 10%. 88.14 00W. 188.7 176.3 1009t 1126 
mn m W.02 20% = 129.2 70% = 206.6 
M . 161.1 W.147.6 m.1122 
ea = 0.040 40% 8 181.9 SO% 261.0 
8d x 6824 m.176.3 96%=280.0 

100.0 

90.0 

80.0 

70.0 

80.0 

60.0 

40.0 

30.0 

20.0. 

10.0 

0.0 ,-k 
0.100 

K00 
17.00 
ll.11 
!&I6 
zoo 
18.80 
16.68 
13.00 
Il.OO 

0.66 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

2.33 
7.08 
16.97 
23.02 

12.28 
8.40 
3.68 
260 
210 
I .a0 
1.02 
0.66 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

2o.a 
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N E  %lua9iGw 
704.0 100.00 0.00 
mzo 100.00 0.00 .... 
iai.8 100.00 0.00 
418.E 100.00 0.00 
362.0 100.00 0.00 
m.0 100.00 0.00 
248.8 100.00 0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.67 
213 

0.344 a.18 ... . . _. . . 
0.288 8.24 
0.243 4 , s  
0.204 3.00 
0.172 270 
0.146 1.80 

.... 
1o.n 
1270 
11.11 
8.22 
6.88 
4.3s 
3.81 
3.16 
3.12 
3.24 
3.21 
2.06 
232 
1 .a 
1.48 
1.23 
1 .o( 
0.88 
0.88 
0.n 
0.80 
1.2Q 
1.60 

- Size (microns) - 
ne&s%ctlbNplLE &eea%c!iAN 

8.260 87.80 4.18 

8.641 M,26 
6.m 76.48 
4.E28 a 7 8  
3 . w  61.67 
3.270 43.4s 
2760 37.67 
2312 33.21 
1.348 28.70 
1 . w  28.68 
1.376 23.43 
1 . m  20.18 
0$72 18.88 
0.818 14.12 
0.- 11.80 
0.678 8.88 
0.m 8.48 
0.W 7.28 

7.770 a i 2  ~ . 8 7  

1 
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- Slze (microns) - 
91LE %!Wa%s"BlzE wsB%s"az€ %!?L?s%G!U9pE ?iPm%Gti4c4 
704.0 100.00 0.00 8.260 100.00 0.00 
602.0 100.00 0.00 7.776 100.00 0.00 
4W.6 100.00 0.00 9.841 1W.W 0.35 
418.6 100.00 0.00 AWO 5B.67 218 
3620 100.00 0.00 4.82s 87.61 9.43 
m.0 io0.00 0.00 a m  91.01) 1 0 . c ~  
I l k 8  100.00 0.00 3.270 80.41 90.77 
W.3 100.00 0.00 2.760 SS.U 7.E2 
179.0 100.00 0.00 2312 E202 4.M 
148.0 100.00 0.00 1.W 87.a 3.04 
124.6 100.00 0.00 1.936 6U4 242 
104.7 100.00 0.00 1.37s 61.n 231 
08.00 100.00 0.00 1.166 OAl 248 
74.00 100.00 0.00 0.872 47.18 298 
92.23 100.00 0.00 0.818 44.1 288 
SLW 100.00 0.00 0.888 41.87 3.04 
44.00 100.00 0.00 0.676 38.m 3.16 
37.00 1 0 0 . ~  0.00 o m  a6.a a17 
31.14 ~00.00 0.00 0.10) SUI a06 
20.16 100.00 0.00 0 . W  284 
22.00 100.00 0.00 0.288 ZE.32 279 
48.60 100.00 0.00 0.24 2s.w 2s7 
18.66 100.00 0.00 0.204 20.B 4.04 

11.00 100.00 0.00 0.146 9.91 8.81 
19.01) iw.00 0.00 0.172 i a W  8.~4 
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04.0 100.00 0.00 
a20 IOOXHJ 0.00 
87.8 ioom 0.00 
la6 100.00 0.00 

40.9 1w.w 0.00 

62.0 100.00 0.00 
96.0 100.00 0.00 

0S.S 100.00 0.00 

9.260 100.00 0.00 
7.778 100.00 0.00 
WI 1w.w 0.00 
s.wo 100.00 0.00 

3.~70 io0.w 0.00 

4.826 100.00 0.00 
3.869 100.00 0.00 

2760 100.00 0.00 
76.0 100.00 0.00 I2312 100.00 0.00 
48.0 100.00 0.00 4 . M  100.00 0.00 ... ...... ... .- ...... _... 
24.6 100.00 1.636 100.00 0.00 
04.7 100.00 1.376 100.00 0.00 
6.00 100.00 1.166 100.00 0.00 
4.00 1M.W 0.00 I O M 2  100.00 0.00 .__... ..._ 
229 100.00 100.00 0.00 
255 100.00 100.00 0.00 
4.00 100.00 100.00 0.12 
7.00 100.00 0.00 l O M 8  W.M 3.36 .. ... . ... . .... 
1.11 100.w om 96.63 &el 
9.18 100.00 10.344 87.82 4.44 
1.00 100.00 0.00 0.288 83.17 O M  

0.00 
0.00 
0.00 
0.00 

I: 0.172 

0.34 
1.24 

1274 
67.89 
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EXPLANATION OF TABLES 

COLUMNS 

ITEM - The datum or data being displayed in the subsequent rows. 

SIEVE TESTS -The items relating to the tank sieve test as a whole. 

ELUATE -Items relating to the material that passed through all sieves. 

53 MICRON - Items relating to the smallest bottom sieve of 53 micron mesh. 

106 MICRON - Items relating to the next-to-lowest sieve of 106 micron mesh. 

212 MICRON -Items relating to the next-to-highest sieve of 212 micron mesh. 

500 MICRON - Items relating to the highest sieve of 500 microns mesh. 

ROWS 

REF. - The laboratory notebook reference where the data was recorded. 

DATE WORKED -The date(s) when the work was performed. 

TANK - The high-level waste (HLW) tank whose composite sample was sieved. 

GROUP - The LABCORE group number assigned to the tank composite and the 
samples derived from it as a result of this sieve test. 

SLURRY JAR (OR CONE) TARE (#) - The tare weight (grams) of the jar or 
cone used to slurry the (#‘d) aliquot of composite to be sieved. 

SLURRY JAR (OR CONE) GROSS (#) -The gross weight (grams) of the jar 
or cone used to slurry the (#Id) aliquot of composite to be sieved. 

COMPOSITE NET -The total net weight (grams) of composite sieved. 

SIEVE WET TARE - The tare weight (grams) of each of the 4 sieves before any 
aliquot has been added, wetted with wash liquid and shaken to remove the excess. 

SIEVE GROSS - The gross weight (grams) of each of the 4 sieves after sieving, 
drained free of excess wash liquid. 
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SIEVE NET -The net weight (grams), obtained by difference, of sieved 
composite retained on each sieve. 

BIN LOWER BOUND - The smallest diameter (microns) of a particle expected 
to be found in each sieve fraction. This is equal to the particular sieve mesh size, 
except for the eluate. For the latter, 0.1 micron was estimated as the smallest 
particle size extant. 

In[BIN LOWER BOUND] - The natural logarithm of the bin lower bound. 

BIN UPPER BOUND - The highest diameter (microns) of a particle expected to 
be found in each sieve fraction. This is equal to the mesh size of the next coarser 
sieve immediately above the particular sieve, except for the uppermost (coarsest) 
sieve. For the latter, the largest particle observed in the sieve tests of all four 
tanks - 5000 microns, was used to estimate that bin upper bound. 

In[BIN UPPER BOUND] - The natural logarithm of the bin upper bound 

PERCENT RETAINED - The fraction (%) of the total sieved tank composite 
actually retained on each sieve. 

PERCENT/(ln[HI]-ln[LO] - The ratio of percent retained over the natural- 
logarithms of bin intervals for each sieve. This is calculated to provide data for 
mass probability density versus log diameter plots of the sieve data. 

CUM PERCENT RETAINED -The cumulative fraction (%) of composite 
retained in or below each sieve. This is calculated by adding the fractions of all 
bins below and including that represented by a particular sieve, and as such 
represents a cumulative undersize fraction. 

Sample vial number - The identification number on the vial used for each sieve 
to contain a subsample of the mass retained on that sieve. 

Sample Vial Tare - The empty weight (grams) of the sample vial for each sieve 
before adding any sample. 

Sample Vial Gross - The weight (grams) of the sample vial for each sieve after 
adding a sample of material and some wash liquid to cover it. 

Sample Vial Net (solids+wash) - The net weight (grams) for each sieve of the 
sample vial and wash liquid, obtained by difference. 

Sample Vial ID - The LABCORE sample identification number assigned to each 
sieve sample. 
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MOTHER JAR ID -The LABCORE sample identification number of the tank 
composite jar whence came the aliquot to be sieved. 

MOTHER JAR # -- The identification number on the tank composite jar 

MOTHER JAR INITIAL - The gross weight (grams) of the tank composite jar 
before any aliquots of tank composite are removed for sieving. 

MOTHER JAR FINAL - The re-gross weight (grams) of the tank composite jar 
after all aliquots of tank composite have been removed for sieving. 

MOTHER JAR TARE - The empty weight (grams) of the tank composite jar 

MOTHER JAR USED -The net weight (grams) of composite removed from the 
tank composite jar for sieving. 

MOTHER JAR LEFT - Thesestimated net weight of composite left in the tank 
composite jar for other testing. 
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AW-103 SIEVE TEST RESULTS 
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AY-101 SIEVE TEST RESULTS 
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C-I04 SIEVE TEST RESULTS 
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SY-102 SIEVE TEST RESULTS 
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BCR-67 STANDARD 

Notes 

BCR67A, 4x objective no analyzer 

BCR67B same settings different field same slide 

BCR67D same settings different field same slide 

BCR67H 16x different field same slide different exposure and aperture 
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BCR-69 STANDARD 

NOTES 

BCR69A, 4x objective no analyzer 

BCR69B same settings different field same slide 

BCR69C same settings different field same slide 
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NOTES 
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AW-103 BEFORE TESTS SAMPLE SO1 TOO1 670, VIAL 
1670 

NOTES 

WPA1670e 25x objective no analyzer probably no hope of actually measuring 
particles 
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AW-103 SIEVE FRACTION 53 MICRON SAMPLE 
SO1 TOO1 294, VIAL 1294 

NOTES 

Physical appearance much different than 1291 it was coffee & cream this is 
uniform gray 

WPPA1294a d slide #1 all at 25x objective no analyzer 
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NOTES 

Physical appearance much different than 1291 it was coffee & cream this is 
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AW-103 SIEVE FRACTION > 500 MICRON 
SOlTOOl291, VIAL 1291 

SAMPLE 

NOTES 

Sample very clumpy & hard to disperse 

WPPA129la d slide #1 all at 25x objective no analyzer 
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AW-I 03 SETTLED FRACTION SAMPLE SO1 TOO1 344, 
VIALS 1344,1345 

NOTES 

WPPA1344b c 2% objective no analyzer all parhcles are isotropic clearly bi 
modal size distnbution slide 1 (no second slide made) 
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AY-101 BEFORE TESTS SAMPLE SOlT001493, VIALS 
1493,1494 

NOTES 

WPPA1493b 63x objective no analyzer trying to get close up 
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AY-101 BEFORE TESTS SAMPLE SOlT001493, VIALS 
1493,1494 

NOTES 

WPPA1493b 63x objective no analyzer trying to get close up 
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AY-101 SIEVE FRACTION 53 MICRON SAMPLE 
SO1 TOO1 299, VIAL 1299 

NOTES 

Similar in physical appearance 1296 br io chunks ( clumps 

WPPA1299a d slide #1 all at 25x objective no analyzer 

WPPA1299e h, slide #2 all at 25x objective no analyzer 
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AY-101 SIEVE FRACTION > 500 MICRON SAMPLE 
SO1 TOO1 296, VIAL 1296 

NOTES 

Sample very clumpy but easy to disperse except for one large (small pea) 
unbreakable chunk 

WPPA1296gEFI an extended focal image at 25x objective no analyzer 

J 23 
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AY-101 SETTLED FRACTION SAMPLE SOlTOOl326, 
VIAL 1326 

NOTES 

WPPA1326d 4x objective no analyzer slide 2 largest particle on slide 

WPPA1326e g 16x objective no analyzer all from slide 2 showing variations 
within slide mount 

J 25 
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HNF 8862 Rev 0 

C-I04 BEFORE TkSTS SAMPLE S01T001450, VIAL 1450 

NOTES 

This sample had some very granular matenal on the bottom of the vial Veiy little 
liquid (and not much sample) in vial very difficult to get representative slide 
mount 

None O f  these images were suitable for image analysis due to the heavy lodtl of 
particulate 



"F 8862 Rev 0 

C-I04 SIEVE FRACTION e 53 MICRON SAMPLE 
SOlTOOl284, VIAL 1284 

NOTES 

WPPA1284a b slide #1 both at 25x objective no analyzer same exposure & 
aperture concern that radial distnbution on slide is not uniform larger particles 
are more concentrated on outside rim of sample particles shown are more or less 
representative but may favor the larger particles 

WPPA1284e g slide #2 all at 25x objective no analyzer same exposure & 
aperture better prep than first slide appears very tiny pin point opaque particles 
are held together by transparent gel 

J 29 



"F 8862 Rev 0 

C-I04 SIEVE FRACTION e 53 MICRON SAMPLE 
SOlTOOl284, VIAL 1284 

NOTES 

WPPA1284a b slide #1 both at 25x objective no analyzer same exposure & 
aperture concern that radial distnbution on slide is not uniform larger particles 
are more concentrated on outside rim of sample particles shown are more or less 
representative but may favor the larger particles 

WPPA1284e g slide #2 all at 25x objective no analyzer same exposure & 
aperture better prep than first slide appears very tiny pin point opaque particles 
are held together by transparent gel 

J 29 



"F 8862 Rev 0 

C-I04 SIEVE FRACTION e 53 MICRON SAMPLE 
SOlTOOl284, VIAL 1284 

NOTES 

WPPA1284a b slide #1 both at 25x objective no analyzer same exposure & 
aperture concern that radial distnbution on slide is not uniform larger particles 
are more concentrated on outside rim of sample particles shown are more or less 
representative but may favor the larger particles 

WPPA1284e g slide #2 all at 25x objective no analyzer same exposure & 
aperture better prep than first slide appears very tiny pin point opaque particles 
are held together by transparent gel 

J 29 



"F 8862 Rev 0 

C-I04 SIEVE FRACTION e 53 MICRON SAMPLE 
SOlTOOl284, VIAL 1284 

NOTES 

WPPA1284a b slide #1 both at 25x objective no analyzer same exposure & 
aperture concern that radial distnbution on slide is not uniform larger particles 
are more concentrated on outside rim of sample particles shown are more or less 
representative but may favor the larger particles 

WPPA1284e g slide #2 all at 25x objective no analyzer same exposure & 
aperture better prep than first slide appears very tiny pin point opaque particles 
are held together by transparent gel 

J 29 



"F 8862 Rev 0 

C-I04 SIEVE FRACTION e 53 MICRON SAMPLE 
SOlTOOl284, VIAL 1284 

NOTES 

WPPA1284a b slide #1 both at 25x objective no analyzer same exposure & 
aperture concern that radial distnbution on slide is not uniform larger particles 
are more concentrated on outside rim of sample particles shown are more or less 
representative but may favor the larger particles 

WPPA1284e g slide #2 all at 25x objective no analyzer same exposure & 
aperture better prep than first slide appears very tiny pin point opaque particles 
are held together by transparent gel 

J 29 



"F 8862 Rev 0 

C-I04 SIEVE FRACTION e 53 MICRON SAMPLE 
SOlTOOl284, VIAL 1284 

NOTES 

WPPA1284a b slide #1 both at 25x objective no analyzer same exposure & 
aperture concern that radial distnbution on slide is not uniform larger particles 
are more concentrated on outside rim of sample particles shown are more or less 
representative but may favor the larger particles 

WPPA1284e g slide #2 all at 25x objective no analyzer same exposure & 
aperture better prep than first slide appears very tiny pin point opaque particles 
are held together by transparent gel 

J 29 



HNF 8862 Rev 0 

C-I04 SIEVE FRACTION > 53 MICRON, e 106 MICRON 
SAMPLE SOlTOOl285, VIAL 1285 

NOTES 

WPPA1285a b slide #I  all at 25x objective no analyzer 



HNF 8862 Rev 0 

C-I04 SIEVE FRACTION > 53 MICRON, e 106 MICRON 
SAMPLE SOlTOOl285, VIAL 1285 

NOTES 

WPPA1285a b slide #I  all at 25x objective no analyzer 



C-I 04 

HNF 8862 Rev 0 

SETTLED FRACTION SAMPLE 
VIALS 1332,1333 

NOTES 

SOIT001 332, 

WPA1332befi bl-b6 
wide range of sizes 

16x objective no analyzer EFI image of photos 1332b1 6 



C-I 04 

HNF 8862 Rev 0 

SETTLED FRACTION SAMPLE 
VIALS 1332,1333 

NOTES 

SOIT001 332, 

WPA1332befi bl-b6 
wide range of sizes 

16x objective no analyzer EFI image of photos 1332b1 6 



HNF 8862 Rev 0 

SY-102 BEFORE TESTS SAMPLE SO1 TOO1 650 

NOTES 

WPPA1650d 16x objective no analyzer amber & clear particles not unusual 
fauly typical view 



HNF 8862 Rev 0 

SY-102 BEFORE TESTS SAMPLE SO1 TOO1 650 

NOTES 

WPPA1650d 16x objective no analyzer amber & clear particles not unusual 
fauly typical view 



HNF 8862 Rev 0 

SY-102 SIEVE FRACTION 53 MICRON SAMPLE 
SO1 TOO1 289, VIAL 1289 

NOTES 

WPPA1289a d slide #1 all at 25x objective no analyzer 

J 41 



HNF 8862 Rev 0 

SY-102 SIEVE FRACTION 53 MICRON SAMPLE 
SO1 TOO1 289, VIAL 1289 

NOTES 

WPPA1289a d slide #1 all at 25x objective no analyzer 

J 41 



HNF 8862 Rev 0 

SY-102 SIEVE FRACTION > 500 MICRON SAMPLE 
SOlTOOl286, VIAL 1286 

NOTES 

WPA1286a c slide #1 all at 25x objective no analyzer 

J 43 
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HNF 8862 Rev 0 

SY-102 SIEVE FRACTION > 500 MICRON SAMPLE 
SOlTOOl286, VIAL 1286 

NOTES 

WPA1286a c slide #1 all at 25x objective no analyzer 

J 43 

~ 



HNF 8862 Rev 0 

SY-102 SETTLED FRACTION SAMPLE SO1 TOO1 338, 
VIALS 1338,1339 

NOTES 

WPA1338c d 16x objective no analyzer & crossed polarizers with Red I 
compensator (same view) slide 1 

J 45 



HNF 8862 Rev 0 

SY-102 SETTLED FRACTION SAMPLE SO1 TOO1 338, 
VIALS 1338,1339 

NOTES 

WPA1338c d 16x objective no analyzer & crossed polarizers with Red I 
compensator (same view) slide 1 

J 45 
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