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1.0 INTRODUCTION AND EXECUTIVE SUMMARY

The Department of Energy’s Tanks Focus Area (TFA) authorized a project to study the effect of
shear on the settling properties of high-level waste sludge to support retrieval programs. A
series of settling studies was conducted on a composite sample of tank 241-AY-101 (AY-101)
material. Comparisons were made with duplicate samples that were sheared with a tissue
homogenizer and allowed to settle. Aliquots of sheared and unsheared settled solids were
submitted for chemical and radiological analyses.

The work was funded by the TFA (EM-50) under Technical Task Plan Number RLO-8-WT-41,
“PHMC Pretreatment — Saltcake Dissolution”, Subtask A, Prevention of Solids Formation.

1.1 SUMMARY AND CONCLUSIONS
There are five major conclusions from the study that apply to AY-101 sludge:

1. Sludge settling rates are detectably decreased after shearing of particles by means of a
tissue homogenizer. A significant decrease in the settling rates was measured after 2
minutes of shearing. A smaller additional decrease in the settling rates was observed
after an additional 10 minutes of shearing.

2. Sodium and Cesium appear to be present in both the liquid and solid phases of the
composite sample.

3. The shearing of the solids does not appear to significantly change the distribution of the
radionuclides, (241Am, 90Sr, Total Alpha, or other radionuclides), within the solids.

4. The mean particle diameter decreases after shearing with the tissue homogenizer and
affects the settling rate in proportion to the square of the particle diameter.

5. The sonication of the unsheared particles produces a similar particle size reduction to
that of shearing with a tissue homogenizer.

It is difficult to quantitatively compare the shear produced by a mixer pump installed in a
double-shell tank with that produced by the tissue homogenizer in the laboratory. On a
qualitative basis, the mixing pump would be expected to have less mechanical and more
hydraulic shearing effect than the tissue homogenizer. Since the particle size distribution studies
indicate that (for the AY-101 solids) the breaking up of particle aggregates is the main means of
particle size reduction, then the hydraulic shearing of the mixing pump may well produce similar
shearing effects as the tissue homogenizer. (Mechanical shear represents the shear caused by
direct contact between a particle and a metal surface; hydraulic shear is caused by the particle
moving between fluids traveling at different speeds.)



HNF-9545, Rev. 0

2.0 DESCRIPTION OF LABORATORY STUDIES

21 PREPARATION OF COMPOSITE SAMPLE

The composite sample was prepared in a hot cell as directed in the test procedure {Controlled
Laboratory Notebook HNF-N-226 1, pp. 1-15). The test procedure specified the percent settled
solids of the composite sample should be between 10% and 15% by volume. The composite
sample was estimated to be 12.2 volume percent settled solids after settling by using a scale in
the hot cell, however, the results of the settling tests indicate an average of 16.6 volume percent.
Table 2-1 shows the summary of the sample jars used to prepare the composite sample.

Table 2-1. Tank AY-101 Core Samples Used in Composite Sample

Sample Jar Weight Used

Core Segment Type Number (grams)
275 2 LH' Solid 16992 16.0

275 3 UH’ Solid 17013 8.0
277 2 UH Solid 15946 8.0

277 2 LH Solid 15951 10.8

277 3 Solid 15952 8.0
275 1 DL’ Liguid 18608 240.8
277 1 DL Liquid 17465 226.2

LH = Lower Half of the core sample segment.
2UH = Upper Half of the core sample segment.
DL = Drainable Liquid from the core sample segment.

2.2 SETTLING STUDIES

After preparation, the composite sample was mixed with a magnetic stirrer to ensure a uniform
distribution of solids. The magnetic stirrer was placed on the minimum setting required to
adequately mix the sample without causing unnecessary shearing of the particles.

While the composite was being stirred, a 2 mL sample was withdrawn for particle size
distribution analysis, using a syringe with a large bore opening to which a length of plastic
tubing had been attached. Approximately 2 mL of water was added to the sample vial. The
same syringe was then used to sample the composite into four 100 mL graduated cylinders
labeled 1AY-1, 1AY-2, 1AY-3, and 1AY-4. The first settling test (Settling Test A} was then
performed. The initial settling test was terminated after | week. A video camera was used to
record the progress of the test.

At the conclusion of the first settling test, each of the samples was separately transferred to a

150 mL beaker. The slurries from columns 1AY-1 and 1AY-2 were briefly stirred at the
previous setting required to disperse the particles. Throughout this study, the stirrer/hotplate
was operated at the same setting, which equates to a 2.5cm stirbar spinning at approximately 300
pm. The samples were then returned to the graduated cylinders for the second settling test. The
slurries from columns 1AY-3 and 1 AY-4 were transferred to the beaker and sheared with the
tissue homogenizer shown in Figure 1 (Basic Ultra-Turrax® Laboratory
Disperser/Homogenizer, Model T25) for two minutes. These samples were also returned to the
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graduated cylinders for the second settling test (Settling Test B) and recorded with a video
camera. The second settling test was terminated after 1 week.

At the conclusion of the second test, a third settling test (Test C) was repeated after a ten minute
shearing period for the slurries from columns 1AY-3 and 1AY-4 and recorded with a video
camera.

At the conclusion of the third test (Test C), the settled solids from
cylinders 1AY-1 and 1AY-3 were centrifuged and the weights of the
centrifuged solids were determined. The centrifuged solids from 1AY-3
were then recombined with the supernatant and stirred until the solids
were suspended. While suspended, a 2 mL sample was withdrawn for
particle size distribution analysis, using a syringe. Approximately 2 mL
of water was then added to the sample vial. The settled solids from
columns 1AY-2 and 1AY-4 were divided into top and bottom samples
which were submitted for fusion digests and the following analyses:
ICP, AT, GEA, and *Sr.

Figure 2-1. Ultra-Turrax®
LaboratoryDisperser/Homogenizer

® Ultra-Turrax is a registered trademark of Janke & Kunkel GMBH & Co.

2.3 COMPARISON TO MIXER PUMP

The Ultra-Turrax® Laboratory Disperser/Homogenizer uses rapidly rotating blades to draw the
sample into the bottom of the shaft (see Figure 2-2). The action of centrifugal force then causes
the sample to be discharged through slots along the perimeter of the shaft. For this study, the
tissue homogenizer was operated at the minimum setting of 8,000 revolutions per minute (rpm)
which equates to a blade tip speed of approximately 500 cm/s (16 ft/s).

As an example of a mixer
pump, the pump installed
in AZ-101 is a single-
stage, centrifugal pump
with a capacity of
approximately 37,800
L/min (10,000 gpm) and a
discharge velocity of 18.3
/s (60 ft/s). The mixer
pump operates on a
similar principle as the
tissue homogenizer, in that centrifugal force forces liquid to be drawn into the impeller and then
out the discharge nozzle. The mixer pump has a 46 centimeter (18 inch) impeller which operates
at 1,200 rpm. The blade tip speed at the impeller tip is 30 m/s (100 ft/s).

Figure 2-2. Tissue Homogenizer Shaft
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The tissue homogenizer would be expected to have a greater mechanical shearing action
(particle/metal surface interaction) than the mixer pump, largely because of the small distance
between the rotating blades and the outer wall. In contrast to the tissue homogenizer, centrifugal
pumps are specifically designed to provide a smooth path for slurry flow. One of the goals of
pump designers is to extend pump life by minimizing the wear caused by particulates impacting
the pump surfaces. Undoubtedly, a fraction of the particles would undergo mechanical shear on
any given pass through the pump. This fraction would be expected to be quite tow in
comparison with the tissue homogenizer. The hydraulic (particle/liquid interaction) shear force,
though, may be higher for the mixer pump than the tissue homogenizer due to the higher tip
speed of the impeller blades in the mixer pump.
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3.0 RESULTS OF ANALYTICAL MEASUREMENTS
3.1 SETTLING RATE MEASUREMENTS

All of the settling rate tests followed the classic sedimentation behavior pattern (Osborne 1990).
To summarize the classic pattern, the initial well-mixed sturry separates into four zones. From
top to bottom they are: (1) clear supernatant liquid, (2) suspended solids, {3) compressing
sediment, and (4) compacted sediment. Normally (and in the current study), the only observable
interface is between zones 1 and 2. The position of that interface as a function of time is
recorded for all tests in Appendix A.

In the classic sedimentation test, there may or may not be an induction period during which little
or no settling occurs. Then, once the zone 1/zone 2 interface develops, the interface falls at a
linear rate as long as there is a zone 2 present in the cylinder. Eventually, zone 2 disappears, at
which time the rate becomes non-linear until zone 3 also disappears. Then, when only clear
supernatant liquid and compacted sediment (zones 1 and 4) remain, settling essentially stops.

Figure 3-1 shows the settling rate as a function of time for Test A, in which all four samples
have not been sheared by the tissue homogenizer. (The four cylinders are essentially duplicate
tests.) The position of the interface is recorded as Vol% Settled Solids for each cylinder. This
figure shows that there was little or no induction period, the initial settling rate was nicely linear,
and the reproducibility among the four cylinders was very good.

Figure 3-2 shows analogous data for Test B, in which two cylinders contain unsheared slurry
and two cylinders contained slurry that had been sheared with the tissue homogenizer for 2
minutes each. The curves show a slight decrease in settling rates in the linear portion of the
settling curves for the two sheared sampies.

Figure 3-3 shows data for Test C, in which the two cylinders contain unsheared slurry and the
two cylinders contain slurry that had been sheared with the tissue homogenizer for an additional
10 minutes each. The curves show a slight decrease in settling rates in the linear portion of the
settling curves for the two sheared samples, however, the 1AY-2 unsheared sample also shows
some sign that the stirring had a slowing effect on the settling rate.
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Linear regression equations were fit to the raw volume data Volume % vs. time over the linear
portions of the settling curves in Figure 3-1, 3-2 and 3-3. The slopes (rates) calculated from the
regression equations are shown in Table 3-1. The effect of shear on the settling rate can also be
seen by comparing the length of time needed to reach 50 volume percent settled solids. This
point is within the linear portion of each settling curve, so it can be calculated from a regression
equation fit to each set of data; results are shown in Table 3-1. As shown by repeated settling
tests with the same sample, mixing with the stirrer/hotplate caused only a little shearing of
particles or change in settling time to the unsheared sample, 1AY-1. Some decrease occurred in
the unsheared sample, 1 AY-2 after repeated settling tests. In contrast, shearing with the tissue
homogenizer caused a significantly larger change in settling time as shown in Table 3-1.

In a prior settling study on AZ-102 sludge samples (Herting, 2000), the settling times to reach
50% settled solids for the unsheared solids were approximately 23 minutes compared to
approximately 195 minutes for the AY-101 solids. Also, the effect of shearing on the AZ-102
solids was much more dramatic, going from approximately 23 minutes unsheared to 39-186
minutes sheared (approximately a 70-710% increase) compared to approximately 195 minutes
unsheared to 241-265 minutes sheared (approximately a 24-36% increase) for the AY-101
solids to reach 50% settled solids.

All of the settling tests conducted in this study were performed in 100 mL graduated cylinders.
In The Settling and Compaction of Nuclear Waste Slurries (MacLean 1999), the author
evaluated the settling of tank waste simulant in several different sized vessels. The studies
performed in 100 mL graduated cylinders were found to adequately represent the initial phase of
rapid settling. The tests in 100 mL graduated cylinders failed to achieve the same degree of
compaction observed in larger vessels.
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Table 3-1. Settling Time and Rates at 50% Settled Solids.
1AY-1 [ 1AY-2 [ 1AY-3 | 1AY-4

195 202 190 193

Settling Time to Reach
Test A 50% Settled Solids, (min.}

Unsheared' Volume % Settling Rate,

(Vol. %)/min.

Settling Time to Reach

-0.195% | -0.193 | -0.185 | -0.201

Test B 50% Settled Solids, (min) | > | 2% T |
Unsheared Volume % Settling Rate, . .
(Vol. %)/min. 0208 | -0.178

Settling Time to Reach 511 236 . N
Test C 50% Settled Solids, (min.)
Unsheared Volume % Settling Rate, 20.197 | -0.169 L N

{(Vol. %)/min.
Settling Time to Reach

Test B 50% Settled Solids, (min.) | — | 241 ) 248
Sheared” (2 min.) | Volume % Settling Rate, ]
(Vol. %)/min. 0.159 | -0.163
Settling Time to Reach
Test C 50% Settled Solids, (min.) | - | 262 | 265
Sheared (10 min.) | Volume % Settling Rate, _ | o154 ] 0150

(Vol. %)/min.
Unsheared means stirred gently with magnetic stirbar.
?Sheared means stirred with tissue homogenizer.

3 Average %Error in settling rate is ~4%.

3.2 CENTIFUGED SOLIDS

After the conclusion of Test C, the unsheared column 1AY-1 and the sheared column 1AY-3
were prepared by decanting most of the supernatant from the solids and transferring the slurry
with the settled solids into 50 mL centrifuge cones. The cones were then centrifuged for 30
minutes and the remaining supernatant was decanted. The volumes and weights were recorded
and are shown in Table 3-2 along with the calculated densities of the centrifuged solids and
supernatants.

Table 3-2. Volumes and Weights of Centrifuged Solids.

Unsheared | Sheared

1AY-1 1AY-3
Volume of initial Sample, {mL) 27.0 32.5
Volume of Centrifuged Solids, (g) 11.0 10.0
Weight of Total Sample, (g) 34.157 40.825
Weight of Centrifuged Solids, (g) 16.617 15.906
Density of Supernatant, (g/mL) 1.10 1.11
Density of Centrifuged Solids, {g/mL) 1.51 1.59

The calculated density of the sheared sample of 1.59 g/mL implies that the smaller sheared
particles pack together in a slightly more compact form upon centrifugation.

8
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3.3 CHEMICAL COMPOSITION

Samples of settled solids were collected from the unsheared slurry {(column 1AY-2 after Settling
Test €) and the sheared shurry (column 1AY -4 after Settling Test C). The samples were
gathered by dividing the material in each column into top and bottom portions. Prior to
submitting the samples for analysis, the samples were allowed to settle and the excess
supernatant liquid was removed. The samples were prepared for analysis by the fusion method,
which uses nickel crucibles with the addition of potassium hydroxide. Consequently, nickel and
potassium results were not reported. The other analytical results are presented in Table 3-4. All
reported values are the average of duplicate results and all < values are the smallest of the
duplicates.

For the sake of discussion, the analytes in Table 3-4 can be divided into two major categories
(ignoring those with “less-than™ values). Those analytes that are expected to exist primarily in
the solid phase include Total Alpha (dominated by **' Am), *Sr, Al, Cr, Fe, Mn, Si and Zr.
Those analytes that are expected to exist primarily in the liquid phase include '*’Cs and Na.
These analytes and the ratios of their concentrations in the bottom to the top, (Bottom:Top),
portions of the settled solids samples are presented in Table 3-3.

Table 3-3. Ratios of Concentrations (Bottom:Top) for Settled Solids

Ratio (Unsheared) Ratio (Sheared)
Analyte Bottom:Top Bottom:Top
Si (S) 2.7 1.7
Al (S) 2.6 1.7
Total Alpha (8) 23 1.6
Fe (S) 22 1.3
Mn  (S) 2.1 1.2
Psr (S) 2.1 1.4
Cr (S5 1.8 1.4
Zr (S) 1.7' 1.9
Na (L) 1.3 1.3
YiCs (L) 1.2 1.2
“TAm (S) 1.0° 1.5

" 70% Relative Percent Difference (RPD) between duplicates for bottom half,
Suspect analytical result because of inconsistencies between **' Am and Total Alpha results.
(5} Those analytes that are expected to exist primarily in the solid phase.
(L) Those analytes that are expected to exist primarily in the liquid phase.

The unsheared solids follow the expected pattern in comparing the top and bottom portions of
the settled solids. The bottom portion is expected to contain somewhat less interstitial liquid
than the top portion, so it should have somewhat higher concentrations of insoluble components
and lower concentrations of soluble components. That is true for every one of the insoluble
components listed above with a ratio (Bottom: Top) consistently 1.7, except for *' Am with a
ratio of 1.0. The soluble components also have ratios >1.0, but are significantly lower than the
insoluble components, except for **' Am.

The sheared solids followed the same general pattern but with lower ratios, 1.2-1.9, implying
that there is more interstitial liquid in the bottom layer than in the unsheared sample. This
behavior is consistent with results found for AZ-102 settling studies (Herting, 2000). The

9
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soluble components are still lower than those for the insoluble portions as expected, but their
ratios were unchanged by the shearing, remaining at 1.2-1.3.

The data imply the Al and Si solids settle more rapidly in both the unsheared and sheared
sturries than the other solids and that all the solids materials settle less rapidly in the sheared
slurry, (except for the *' Am). Whatever property the solids have in the unsheared slurry (higher
density, larger size?) that causes them to settle more rapidly is disrupted by the shearing action
of the tissue homogenizer. The greatest effect of the shearing is seen on the Fe and Mn solids
with the least effect seen on the Zr solids, however, some care should be taken with the Zr
analyses since the relative percent differences (RPDs) for the duplicate samples are rather large.
If one threw out the duplicate Zr analysis data, the ratios would be 2.1 and 1.9 which would be
in line with other solids data. The data also imply that the Al and Si solids are either associated
with each other or behave in a very similar manner in both settling and shearing properties.

The Fe and Mn solids also behave as if they are either associated with each other or behave in a
very similar manner.

Comparisons of the analytical results for the sheared and unsheared samples makes sense for the
solid components from the standpoint that the sheared sample, which did not settle as well as the
unsheared sample, should contain more interstitial liguid than the unsheared sample. Thus, for
the bottom fractions, for example, the unsheared sample is higher in insoluble component
concentrations, except for “' Am and Zr. The Soluble components Na and *’Cs do not fit this
model since the ratios are the same in the unsheared and sheared samples and are >1.0 in both
cases. This behavior implies that Na and '*’Cs are present at significant concentrations in the
solid as well as the liquid phases. Since the solids are high in both Al and Si, the presence of
aluminosilicate minerals, such as cancrinite or zeolite, in the solid phase may be possible which
may contain Na and '*’Cs (Campbell, 1976). The behavior of the “*' Am (ratios 1.0 and 1.5),
which would usually be expected to follow the Total Alpha (ratios 2.3 and 1.6) behavior and to
be associated with the solids, does not. This behavior is inconsistent and may indicate problems
with the 2*' Am analyses.
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Table 3-4. Composition of Unsheared and Sheared Settled Solids

Unsheared Unsheared Sheared Sheared
Analyte Unit | Settled Solids | Settled Solids | Settled Solids | Settled Solids
(Top Portion) | (Bottom Portion) | (Top Portion) | (Bottom Portion)

Alpha nCi/ 3.57e+00 8.14e+00 8.83e+00 1.39e+0i
Cobalt-60 uCisg <1.40e+00 2.99¢e-01 <3.09e+00 <3.46e+00
Strontium-89/90 | uCi/g 7.39e+02 1.55¢+03 1.93e+03 2.74e+03
Antimony-125 | uCi/g |  <3.61e+00 <2.99¢-01 <6.89¢+00 <7.65e+00
Cesium-137 uCilg 9.88e+01 1.23e+02 1.08e+02 1.32e+02
Europium-154 uCijg <3.92¢+00 3.82¢+00 <7.77e+00 <1.01e+01
Europium-155 uCi/g <1.46e+00 1.92e+00 <3.19e+00 <3.62¢+00
Americium-241 | uCi/g 6.17e+00 6.09¢+00 1.37e+01 2.04e+01
Silver ng/, <1.98e+02 ' 3.58e+02 2.30e+02 5.31e+02
Aluminum pg/g 8.57et+03 2.21e+04 2.39¢+04 3.95¢+04
Arsenic pgig | <1.98e+03 <2.09e+03 <2.07e+03 <2.16e+03
Boron ug/s <9.92e+02 <1.05¢+03 <1.03e+03 <1.08e+03
Barium pglg | <9.92e+(2 <1.05e+03 <1.03e+03 <1.08¢+03
Beryllium pg/g <9.92¢1+01 <1.05e+02 <1.03e+02 <1.08e+02
Bismuth uglg <1.98e+03 <2.09e+03 <2.07e+03 <2.16e+03
Calcium ng/g <1.98e+03 <2.09e+03 <2.07e+03 <2.16e+03
Cadmium n <99.2e+01 <1.05e+02 <1.03e+02 <1.08e+02
Cerium pg/g <1.98e+03 . <2.09e+03 <2,07e+03 <2.16e+03
Cobalt ug/g <3.97e+02 <4.19e+(12 <4.14e+02 <4.31e+02
Chromium pelg 5.35e+02 9.55e+02 1.05e+03 1.47e+03
Copper ug/'g <1.98e+02 <2.0%9et+02 <2.07e+(2 L <2.16e+(2
Europinm ug'g <1.98e+03 <2.09e+03 <2.07e+03 <2.16e+03
Iron pg/e 1.26e+04 2.82e+04 3.59e+04 4.57e+04
Lanthanum pg/e <8.92¢+02 <1.05e+03 <1.03e+03 <1.08e+03
Lithium ng'g <1.98e+02 <2.09e+02 <2.07e+02 <2.16e+02
Magnesium ne/s <1.98e+03 <2.09¢+03 <2.07e+03 <2.16e+03
Manganese ugg 7.26e+02 1.51e+03 2.02e+03 2.39e+03
Molybdenum ug/g <9.92e+02 <1.05e+03 <1,03¢+03 <1.08e+03
Sodium pglg 5.68e+04 7.16e+04 6.16e+04 7.79e+04
Neodymium pg/g <1.98e+03 <2.09e+03 <2.07e+03 <2.16e+03
Phosphorus it <3.97e+03 <4.19¢+03 <4.14e+03 <4.31e+03
Lead pg'e <1.98e+03 <2.09e+03 <2.07e+03 <2.16e+03
Sulfur pg/g 2.14e+03 2.18e+03 <2.07e+03 <2.16e+03
Antimony ug/ <1.19e+03 <1.26e+03 <1.24e+03 <1.29e+03
Selenivm ug/g <1.98e+03 <2.09e+03 <2.07e+03 <2.16e+03
Silicon ug'g 1.40e+03 3.77e+03 3.51e+03 5.99e+03
Samarium ng/'g <1.98e+03 <2.09e+03 <2.07e+03 <2.16e+03
Strontium pg/e <198e+02 <2.09e+02 <2.07e+02 <2.16e+02
Thorium pg/g <1.98e+(3 <2.09¢+(3 <2.07e+03 <2.16e+03
Titanium 1] <1.98¢+02 <2.09e+02 <2.07¢+02 <2.16e+02
Thallivm pgie <3.97e+03 <4.19¢+03 <4.14¢+03 <4.31e+03
Uranium He'g <4.96e+03 <5.24e+03 <5.17e+03 <5.39e+03
Vanadium ug/g <9.92¢+02 <1.05e+03 <1.03e+03 <1.08e+03
Yttrium ug/s <1.98e+02 <2.09e+02 <2.07e+02 <2.16e+02
Zinc ug/g <1.98e+02 <2.09e+02 <2.07e+02 <2,16e+02
Zirconium ugle 7.01e+02 1.17e+03 1.19¢+03 2.21e+03
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3.4  PARTICLE SIZE DISTRIBUTION

A particle size sample was taken from the AY-101 composite slurry before settling and shear
testing and one from thel AY-3 test after settling and shear testing, The particle size distribution
(PSD) measurements were performed on the Horiba LLA-910 Particle Size Analyzer.

The unsheared and sheared samples were both run in four different instrument condittons:
(1) agitator pump on setting 1,
(2) agitator pump on setting 3,
(3) after 2 minutes of sonication with agitator setting 3 and
(4) agitator pump setting 1.

The PDS data are presented in Appendix B. Both the volume-based and number-based PSD
data are presented. However, since just a few large particles either present or not present have a
very large influence on the volume-based PSD and very little influence on the number-based
PSD, the number based PSD is much easier to interpret.

Table 3-5 shows the mean particle diameter of the unsheared and sheared samples measured
with the four different instrument settings. The diameter is the average of the duplicate
measurements.

Table 3-5. Effect of Shearing on Particle Diameter.

Instrumental Conditions Unsheared Sheared
Agitator Pump Avg. Mean Particle | Avg. Mean Particle
Setting Sonicated Diameter, pm Diameter, um % Change
1 No 1.07 0.95 -12.%
3 No 1.03 0.93 -10.%
3 Yes 0.89 0.87 -2.8%
1 Yes 0.90 0.87 -3.4%

The data show a 10-12% decrease in diameter after shearing with the tissue homogenizer. After
2 minutes of sonication, the difference is only ~3%. The agitator pump setting had little effect
on the particle diameter.

What the data seem to indicate is that tissue homogenization and sonication accomplish nearly
the same result. This suggests that both are breaking up agglomerated particles rather than
shearing homogeneous solid particles.

To test the consistency between the observed decrease in the mean particle diameter and the
decrease in the settling velocity, the following relationship for a slowly free falling particle in a
liquid may be written (Perry & Green):

Vi I)'2 . VY X D

L= or solving for v;. Vs = $

Vs D ;. Dj
where: vs = settling velocity of the sheared particles,

vy = settling velocity of the unsheared particles,

12
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D, = mean diameter of sheared particles, and
D, = mean diameter of unsheared particles.

Using the values determined by PSD for D, (after Test C) and D, (before Test A) from Table 3-5
and the value for v, determined from the settling test from Table 3-1, then:

_ =0.195x0.957
1.07°

= —0.154 (Vol%)/ min.

vi’

which is equal to the value for the settling velocity determined for the 1AY-3 sample after
shearing (Test C), Table 3-1. This result clearly indicates that the AY-101 composite solids
settle at a rate proportional to the square of their mean particle diameters.

13
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APPENDIX A
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APPENDIX B

Particle Size Distribution Data
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Fluor Hanford
P. O. Box 1000
Richland, WA 99352

FLUOR

Memorandum
B3610-JBD-01-032

To: R. W, Warrant gheesy™  T6-07 Date: November 14, 2001
From: Ja.mes B. Duﬂca]‘l ssp T6'O7 Telephone: 373'1972
cc: D. B. Bechtold T6-07

W.S. Callaway T6-07

L.L. Lockrem/@ T6-07

J. K. Watis T6-50

W. 1. Winters T6-07

JBD File/LB

Subject:  PARTICLE SIZE DISTRIBUTION MEASUREMENT RESULTS:
TANK 241-AY-101 SLUDGE SHEAR STUDY

This letter reports the results of particle size distribution analysis of two samples: S01T001871
and S01T001874 from tank 241-AY-101 sludge composite S01T001312. Sample SO1T001871
was taken directly from the composite S01T001312. Sample S01T001874 was taken from
subsample 1AY-3 which was subjected to two cycles of homogenization and settling.

INSTRUMENTATION

The particle size distribution (PSD) measurements were performed using the Horiba LA-910
Particle Size Analyzer located in Hood 2 of Room 1F, 222-§ Laboratory. The LA-910 is a light-
scattering type of instrument, which determines the PSD of an ensemble of particles by evaluating
the pattern of light scattering generated by the particle ensembie. The instrument is configured to
measure particles with volume equivalent diameters ranging from 0.02 um to 1020 um.

All samples were measured using the Horiba “Flow Cell” configuration. The flow-through
configuration consists of a sample loop from the sample reservoir (with adjustable agitator),
adjustable speed peristaltic pump, and flow through sample cell, with return to the sample
reservoir. Tygon tubing was used to transport the sample.

MEASUREMENTS
The PSD measurements were made October 4, 2001. Filtered reagent grade water was used as

the dispersing liquid for all sample measurements. The measurements were made at laboratory
ambient temperature, ~ 25 C.
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The PSD measurement sequence was made as follows:

1. Reagent grade water (170 mL) was transferred to the sample reservoir.

2. The peristaltic pump was started at setting 3 (388 mL/min) to eliminate air in the sample
loop, when the measure screen was blank, the pump was increased to setting 6 (840
mL/min); all runs were carried out at this pump setting.

3. The sample was sparged with a polypropylene transfer pipette (2 mm tip ID) to ensure
mixing.

4. The agitator was turned to setting 1.

5. The sample was sparged just prior to being added drop-wise into the sample reservoir until
the percent transmission was judged acceptable.

6. After completion of the measurement cycle, the file was named and saved.

7. With the same sample in the reservoir, the agitator was adjusted to setting 3. After a wait
period of 10 seconds for sample dispersion throughout the flow loop, the measurement
cycle was begun.

8. Upon completion of the measurement cycle, the file was named and saved.

9. With the same 2 minutes, the sonication was turned off following a wait period of 10
seconds, and then the measurement cycle was begun {agitator setting 3).

10. After completion of the measurement cycle, the file was named and saved.

11. The agitator was set at 1 with a wait period of 10 seconds, and then the measurement cycle
was activated.

12. After completion of the measurement cycle, the file was named and saved.

13. The sample was then flushed into a receiving vessel.

14. The flow cell and loop were washed with reagent grade water and the baseline
reestablished.

15. The next sample was introduced and the sequence repeated.

The measurement sequence was repeated with a “duplicate” sample from the original sample vial.

All PSD measurement runs were made with 100 data samplings resulting in a total measurement
time of approximately 2 minutes.

SAMPLES

All measured samples were taken from tank 241-AY-101 sludge shear study samples S01T001871
and S01T001874. Sample SO1T001871 was a direct sub sample from tank

241-AY-101 TFA composite S01T001312 while sample SO01T001874 had undergone two shear

and settling cycles.

Sample identification information is provided in Table 1.
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TABLE 1. Sample Identification Information

SAMPLE LABID # PSD RUN #/FILE NAME
11004193
S01T001871 11004194
(Primary) 11004195
AY-101 Sludge TFA 11004196
Composite SO1T001312 11004197
S01T001871 11004198
(Duplicate) 11004199
11004200
11004201
S01T001874 11004202
AY-101 Sludge TFA (Primary) 11004203
Composite S01T001312 11004204
1AY-3 (Homogenized) 11004205
S01T001874 11004206
(Duplicate} 11004207
11004208

Initial observations of the samples immediately prior to and during the withdrawal of the primary
PSD measurement aliquot are presented in Table 2; both samples were similar in appearance and

texture.
TABLE 2. Initial Sample Observations
SAMPLE LABID # OBSERVATIONS
AY-101 Sludge TFA Dark brown in appearance, ~ 1.5 mL
Composite SO1T001871 solids with ~ 5mL hquid cover. The
S01TQ01312 material was smooth, no grit and no
clumps observed.
AY-101 Sludge TFA Dark brown in appearance, ~ 1.5 mL
Composite SO01T001874 solids with ~ 5mL liquid cover. The
S01T0013121 material was smooth, no grit and no
AY-3 (Homogenized) clumps observed.
RESULTS

The Horiba LA-910 directly generates spherical volume equivalent particle diameters from
analysis of light-scattering patterns. The particle volume based distribution data should be
considered the primary results. Instrument software allows the PSD data to be presented as a
number (of particles counted) based distribution. This is accomplished by a machine algorithm,
which multiplies the frequency value assigned to each volume based PSD bin by the reciprocal of
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the (volume equivalent diameter)®>. Re-normalizing the resulting distribution then follows. At
customer request, both the volume based and the number based PSD data are presented.

PSD VOLUME DISTRIBUTION VERSUS NUMBER DISTRIBUTION
PSD distributions are predicated on spherical particles. Machine algorithms will incorporate shape
factors as a function of scattering parameters. However, the reported volume or number diameter is

that of an equivalent sphere.

For the PSD volume distribution (if density is known this then becomes the mass distribution), the
mean volume is expressed as:

d,=(Xmd ) Tn)" (1)
where »; is the number of particles in group ¢ having midpoint diameter 4; .
The arithmetic mean is expressed as:

d=Ynd /Y n 2)

Using the Horbia LA-910, the measurement is performed by » number of detectors. The resulting
distribution is obtained using:

g(N) =Y K(n,d,)f(d,)Ad 3)

i=1

where g(N) = output of n” detector

K(n,d;) = response coefficient of n™" detector
fitd) = particle size distribution

d; = ith representative radius

Ad = particle size segment number

The particle size distribution d; is calculated from the relationship between the output of the detector
and the response function of the detector; f{d,) is calculated on the basis of volume.

To recalculate the volume distribution to a number distribution, equation 4 applies:

d,=(f(d)/d’yY" (f(d)/d}) 4)
where f{d;) is the frequency distribution of ;.
For a discrete example, consider two particles--one is measured at 200 pum and has a frequency of
6.19 and the other is measured at 1.98 um with a frequency of 1.33; then the recalculation to the

number distribution from the volume distribution will be:
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6.19/(200)° = 7.7E-07 (a very small number which is truncated by the Horbia LA-
910 algorithm during renormalization.)

1.33/(1.98)° = 0.17 (a number that will be included in the recalculated distribution.

After the Horbia algorithm recalculates, truncates, and renormalizes the number distribution from
the volume distribution, the larger volume particles do not appear in the number distribution due to
the smaller number assigned in the renormalized distribution.

Hence both distributions are correct. If the concern is around particles entering a clean room, then
the number distribution is needed, as one particle will/may cause a defect. If, however, the
concern is around pumping material, then the volume distribution is needed (correlated to density)
to allow appropriate hydraulic and pump calculations to be made. Furthermore, if the concern is
around catalyst research, then a surface distribution would be of interest. Therefore, the intended
use of the data will drive the distribution presentation.

DATA

Table 3 presents the measured volume and number based mean, volume equivalent, particle
diameters for S01T001871 and SO01T001874 for both the primary and duplicate runs. The data is
graphically presented in Figures 1 and 2.

The percentages, on a particulate volume basis, of particles in each sample with measured
(spherical) volume equivalent diameters less than a set of seven, preset; percentage values are
presented in Table 4 and displayed graphically in Figure 3.

The data presented in Table 5 and Figure 4 are the percent undersize recalculated on a number of
number basis.

The instrument generated PSD histograms, percent undersize curves, and original (79 channel)

PSD data tables are presented in Attachments 1 and 2. Attachment 1 contains the volume
distribution while Attachment 2 contains the recalculated number distribution.
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TABLE 3. Mean, volume equivalent, particle diameters of samples from tank 241-AY-101

Sample File ID Distribution Base
Volume Number
Mean Mean
Diameter Std. Dev. Diameter Std. Dev.
(um) (um) (um) (um)
S01T001871
11004193 41.21 57.10 1.08 0.80
11004194 48.09 59.18 1.02 0.76
11004195 27.20 37.81 0.89 0.59
11004196 26.23 37.41 0.90 0.5%
S01T0001871 S01T001871 Duplicate Runs
11004197 20.26 34.46 1.05 0.76
11004198 70.17 82.65 1.04 0.76
11004199 30.35 39.83 0.89 0.58
11004200 12.87 15.77 0.89 0.57
SO1T0001874
11004201 6.95 6.00 0.94 0.53
11004202 70.25 81.25 0.93 0.52
11004203 72.31 79.00 0.86 0.47
11004204 74.10 81.40 0.86 0.46
S01T0001874 S01T0001874 Duplicate Runs
11004205 6.50 5.48 0.95 0.53
11004206 6.71 5.70 0.93 0.51
11004207 66.35 83.82 0.87 0.46
11004208 69.23 81.51 0.87 0.46

FIGURE 1. Mean particle diameters of volume based particle size distributions for samples from
tank 241-AY-101. Vertical lines within the bars locate the mean diameters (um). Bar widths
represent + one standard deviation (truncated at 0 where required). Data key: Sample # - pump
speed / agitation setting / ultrasound time (min) / delay time (sec).
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11004193 - 6/1/0/0

11004194 -6/3/0/0

11004185- 6/3/210

110041%6- 6/1/040)

11004197- 6/1/0/0

11004198- 6/3/0/0

11004199- 6/3f2/0

11004200- 6/1/0/0

11004201 - 6/1/0/0

11004202 - 6/3/0/0

11004203 - 6/3/2/0

11004204- 6/1/0/0

11004205 - 6/1/0/0

11004206 - 6/3/0/0

11004207 - 6737200

11004208 - 6/1/0/0
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FIGURE 2. Mean particle diameters of number based particle size distributions for samples from
tank 241-AY-101. Vertical lines within the bars locate the mean diameters (um). Bar widths
represent + one standard deviation (truncated at 0 where required). Data key: Sample # - pump
speed / agitation setting / ultrasound time (min} / delay time (sec).

11004193 - 6/1/0/0

11004154 -6/3/0/0

11004195- 6737210

110041 96- 6/10/0

1100419%- 6/1.0/0

11004198- 6/3/0/0

11004199- 8/3/2/0

11004200- 6/1/0/0

11004201- 6/0/0/0

11004202- 6/3/0/0

11004203- 6/3/2/0

11004204- 6/1/040

11004205 - 6/10/0

11004206- 6/3/0/0

11004207- 6/3/2/0

1100420%- 6/1/0/0

Particle Volume Equivalent Diameter (in)
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TABLE 4. Percentages of particles in samples from AY-101 with diameters (jum) less than
the indicated value. Derived from particulate based, cumulative, percent undersize
distribution data.

Sample # Per Cent Distribution Based on the Spherical Volume of Partilces
1.0% | 50% | 250% | 50.0% | 75.0% | 95.0% | 99.0% |
Diameters Less Than (um)
S01T0001871
11004193 0.79 | 1.18 6.01 1285 56.85 162.98 227.53
11004194 0.77 1.17 6.63 14.93 50.26 165.13 227.25
11004195 0.66 0.91 4.79 11.41 26.87 115.84 159.42
11004196 0.65 0.90 4.57 10.86 23.33 115.22 156.17
S01T0001871 Duplicate Run
11004197 0.74 1.05 4.44 9.75 17.15 105.95 175.39
11004198 0.78 1.22 7.44 19.51 126.96 227.25 329.91
11004199 0.65 0.90 4.84 11.84 37.39 119.69 154.94
11004200 0.63 0.85 3.21 8.91 15.45 42.52 85.11
S01T0001874
11004201 0.64 (.82 1.54 5.50 10.72 18.66 24.83
11004202 0.68 0.90 4.07 13.75 14220 | 21480 | 276.28
11004203 0.63 0.84 4.30 15.82 140.81 208.52 |  268.00
11004204 0.63 0.84 4.01 14.49 145.10 213.51 271.64
S01T0001874 Duplicate Run
11004205 0.64 (.82 1.51 5.22 10.06 17.05 22.49
11004206 0.63 0.80 1.47 5.43 10.42 17.70 22.28
11004207 0.62 0.82 2.88 11.19 143.55 |  220.30 281.64{
11004208 0.62 0.83 3.38 12.42 14248 | 21410} 273.85
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TABLE 4. Percentages of particles in samples from AY-101 with diameters (um) less than the
indicated value. Derived from particulate based, cumulative, percent undersize distribution data.

Sample # Per Cent Distribution Based on the Spherical Volume of Particles
1.0% | 50% | 25.0% | 50.0% | 750% | 950% | 99.0%
Diameters Less Than (pm)
S01T0001871
11004193 0.79 1.18 6.01 12.85 56.85 162.98 | 227.53
11004194 0.77 1.17 6.63 14.93 90.26 165.13 227.25
11004195 (.66 0.91 4.79 11.41 26.87 115.84 159.42
11004196 0.65 (.90 4.57 10.86 23.33 115.22 156.17
S01T0001871 Duplicate Run
11004197 0.74 1.05 4.44 9.75 17.15 105.95 175.39
11004198 0.78 1.22 7.44 19.51 126.96 | 227.25 329.91
11004199 0.65 0.90 484 11.84 37.39 119.69 154.94
11004200 0.63 (.85 3.01 | 8.91 15.45 42.52 85.11
S01T0001874
11004201 0.64 0.82 1.54 5.50 10.72 18.66 24.83
11004202 0.68 0.90 4.07 13.75 14220 214.80| 276.28
11004203 0.63 0.84 4.30 15.82 140.81 208.52 | 268.00
11004204 0.63 0.84 4.01 14.49 14510 | 213.51 271.64
S01T0001874 Duplicate Run
11004205 0.64 0.82 1.51 5.22 10.06 17.05 22.49
11004206 0.63 (.80 1.47 5.43 10.42 17.70 22.28
11004207 0.62 0.82 2.88 11.19 143.55 22030 | 281.64
11004208 0.62 0.83 3.38 12.42 142.48 21410 | 273.85
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FIGURE 3. Percentages of particles in samples from AY-101 with diameters (jum) within the
indicated values. Derived from volume based, cumulative, percent undersize, distribution data.
Vertical lines within middle light gray bars locate the median particle diameters.

Mi%to5% M3%to25% B25%1t075% M75% 1o 95% M95 % to 99 %

11004183 - 6/140/0

11004194 - 6/3/0/0

11004195 - 6/3/2/0

11004196 - 6/1/0/0

11004197 - 6/1/0/0

11004198 - 6/3/0/0

11004199 - 6/3/2/0

11004200 - 6/150/0

11004201 - 6/1/0/0

11004202 - 6/3/0/0

11004203 - 6/3/2/0

11004204 - 6/1/0/0

11004205 - 6/1.0/40

11004206 - 6/3/0/0

11004207 - 6/3/240

11004208 - 6/1/0/0

100 1
150 4-
300 -

350

Particle ¥ olume Equivalent Diameter ()
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TABLE 5. Percentages of particles in samples from AY-101 with diameters (ltm) less than

HNF-9545, Rev. 0

B3610-JBD-01-032

the indicated values. Derived from number based, cumulative percent undersize
distribution data.

Sample # Per Cent Distribution Based on the number of Particles
1.0% | 50% | 250% | 50.0% | 75.0% | 95.0% | 99.0%
Diameters Less Than (pm)
S01T0001871
11004193 0.59 0.62 0.76 0.91 1.14 1.96 4.25
11004194 0.52 0.57 0.72 0.87 1.01 1.83 3.92
11004195 (.46 0.50 0.65 0.79 0.98 1.49 2.85
11004196 0.46 0.50 0.65 0.79 0.98 1.49 2.86
S01T0001871 Duplicate Run
11004197 0.52 0.58 0.73 0.89 1.13 1.91 4.02
11004198 0.59 0.62 0.74 0.88 1.10 1.84 3.93
11004199 0.46 0.50 0.65 0.79 0.97 1.47 2.76
11004200 .46 0.51 0.65 0.80 0.98 1.48 2.48
S01T0001874
11004201 0.47 0.53 0.70 0.85 1.05 1.58 2.95
11004202 0.52 0.56 0.70 0.84 1.02 1.52 2.64
11004203 0.46 0.51 0.65 0.79 0.96 1.39 2.26
11004204 0.46 0.51 0.65 0.79 0.96 1.39 2.26
801 T0001874 Duplicate Run
11004205 0.47 0.53 0.70 0.85 1.05 1.60 2.79
11004206 0.46 0.53 0.69 0.84 1.03 1.53 2.63
11004207 0.46 0.51 0.66 0.72 0.97 1.40 227
11004208 0.46 0.51 0.65 0.79 0.96 1.39 2.26

B-13




R. W. Warrant
Page 13

November 14, 2001

HNF-9545, Rev. 0

B3610-JBD-01-032

FIGURE 4. Percentages of particles in samples from tank 241-AY-101 with diameters (um)
within the indicated values. Derived from number based, cumulative, percent undersize,
distribution data. Vertical lines within middle light gray bars locate the median particle

diameters.

W1%to5% M5%to25% B25%to75% M75% to 95% M95% t0 99%

11004193 - 6/1/0/0

11004194 - 6/3/0/0

11004195 - 6437210

11004196 - 6/1/0/0

11004197 - 6/1/0/0

11004198 - 6/3/0/0

11004199 - 6/3/2/0

11004200 - 6/1/0/0

11004201 - 6/G/0/0

11004202 - 6/3/0/0

11004203 - 6/3/2/0

11004204 - 6/1/0/0

11004205 - 6/1/0/,0

11004206 - 6/3/0/0

11004207 - £/3/2/0

11004208 - 6/1/0/0

4

Patticle Volume Equivalent Diameter (fm)
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QUALITY CONTROL

The tank 241-AY-101 samples were run in one shift. There were two standards run, one at the
beginning of the shift and one at the end of the shift.

The first standard consisted of an NIST traceable, monodisperse, polymer microsphere. The
standard was obtained from Duke Scientific Corporation (Palo Alto, California). The certified
particle diameter for the standard was 200 nm + 6nm. The Horiba LA-910 indicated a diameter
of 188 nm + 16 nm.

The standard ran at the end of the shift was a polydisperse quartz powder, BCR-69. This standard
(also obtained from Duke Scientific) was prepared and certified by the Commission of the
European Communities, Community Bureau of Reference (BCR). The BCR-69 has particles
ranging from 12 to 90 um with a calculated mean of 51.55 um and a standard deviation of 20.4.
The Horiba L.A-910 response indicated 2 mean of 51.58 um and a standard deviation of 22.20.

CONCLUSION

The samples that were submitted for particle size analysis had been sitting dormant for 4 to 7
weeks before commencement of particle size determination. During this time the potential for re-
agglomeration by the sample that was submitted to high shear (tissue grinder) is quite possible. A
possibility of re-agglomeration is through perikinetic flocculation (particle contact through
Brownian motion). If the settling velocities indicated a substantial difference between the
homogenized and non-homogenized samples and PSD analysis did not indicate as significant
differences, then re-agglomeration should not be excluded as a possible explanation of settling
versus PSD differences.

Therefore, the particles, agglomerates, or aggregates in the samples measured may have
undergone significant changes in size during the initial sampling, storage, or processing before
PSD measurements were performed. The particle size distributions of the analyzed sample may
not, therefore, accurately represent the original in-situ distribution of particle sizes. The estimated
weight of the particulate solids in the measured PSD specimens is no more than a few milligrams.
Given this small specimen size, the quantitative accuracy (and repeatability) of the PSD
measurements, particularly for samples with broad distributions including significant quantities of
larger and/or high-density particles, should be critically evaluated.

If you have any questions concerning this letter report or the PSD measurements of the tank
241-AY-101 samples, please feel free to contact me at 373-1972.

JBD:Ma

Attachments (2)
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for Windows(TM) Ver.1l.20j

HORIBA LA-910

Laser scattering particle size distribution analyzer

Oct/705/-'01 12:23

PARTICLE SIZE
1D#¢ 011

MEASUREMENT DATA
3:33

0o04-193 1 Material : AY101
Fileanarme : 11004193 Source D Wade W Samples
Sample r S01TOO1A71 Lot NMumbe :
Condition
T (He-Ne) : 87.6 Dist.Form: Std. Sampling times 100
(LAMPD): 86 .89, R.E. Indeax: 1.16-0.00i ( 3
Agitation 1 Circultn H <3 UJ.sonic P OFFC 120)
Format
Dist.base : Volume Scaling : Auto Axis : LogX - Lineary
Data
Median 12.854pm SP.Area 10487cm*/cm?® S.D. S7.1049um
Mode H 10.838pm Mean 41.210mm
.V, D 138.579%
Span : (D 10.0-D90.0) 7/ D50 = 10.255
Dia. on 94 5.09%) : 1.17Spm o% on Dia.( O.100umd : 0,027,
Dia. on 95( 25.09%) : & . 011lum 2% on Dia,( 1.000pmM) : 3.1<%
Dia. on 2( S0.0%): 12.854um % on Dia.C 10.000um) : 40 59
Dia. on 95( 75.09%): 56.848pm “% on Dia.( 100.000upm) : B1.79%
Dia. on 95( 95.0%%) :162.982um o, on Dia.(1000.000uMm) : 100.09%
10.0r3 e - 1100
{ //" E
E A 5
E -
: T 1
< £l @
» | £
- -
gL -5 | w2
= |3 r as
=4 1 =
=2 E | ©
b 5 =3
E i F| &
] 3
!
- f H 5
0.0y et R ﬂﬂ .h'}“'...”,z'.vo
0.02 0.1 1.0 10.0 too 1020

Sizef(um) Freql(2a)Und(Sh)

Size{(nm) Freq(2oOUnd(9h)

Particle size / pm

Size(prm) Freqd9i)Und(os)

1019.5 0.00 100.00 26.11 2.00 68.79 0.669 o.25 .25
8920.1 0.00 100.00 22.80 2.88 66.79 0.584 .00 .00
T Q.00 100.00 19.90 3 &2 6391 0.510 [s M le 0.00
&678.5 0.00 100,00 17.38 4.33 60.29 Q. 445 0.00 o.00
S92 4 O.00 100.00 15.17 4.83 55.96 0.289 Q.00 ©.00
517.2 Q.00 100.00 13.25 5.11 51.13 O.339 .00 .00
451.6 .00 100.00 11.56 S5.16 46.02 0.296 O.00 Q.00
394.2 0. 00 100,00 10.10 4.88 40.87 0. 259 Q.00 0.00
344 .2 0.16 100.00 8216 q4.42 35.98 0.226 0.00 0.00
300.5 0.28 99.84 7.€97 3.83 31.56 0.197 0.00 0.00
262.14 0.51 99.56 5.720 3.33 27.73 0.172 Q.00 0.a0
229.1 0.96 99.05 5.867 2.74 24 .40 0.150 0.00 .00
200.0 1.76 98.09 5.122 2.31 21.66 0.131 O.00 .00
174.6 2.62 96.33 a.472 2.01 19.35 0. 115 Q.00 0.00
152.5 2.84 93.71 3.205 1.76 17.35 O.100 .00 0.00
133.1 a4.22 B9.87 3.409 1.5 15.58 0.087 .00 0.00
116.2 2.70 85.65 2.976 1.37 14.04 0.076 0.00 .00
101.5 2.48 B1l.95 2.599 125 12.67 C.O067 0.00 0.00
88.58 1.89 79.47 Z2.269 1.15 11.42 Q.05 000 .00
77.34 1.27 77.58 1.981 1.18 10.27 Q051 O0.QQ Q.00
s57.52 1.07 76.31 1.729 1.349 9.09 O, Qa4 Q.00 0.0
582.95 o.89 75.24 1.510 1.492 775 O0.O039 O.00 0.00
51.47 .70 74 .35 1.318 1.56 .33 .03 0.00 .00
44 94 .85 73.65 1.151 1.57 a4.77 0.029 .00 0.00
39.23 1.10 72.80 1.005 1.38 3.19 0026 0.00 o .00
34 .25 1.38 71.70 0.877 1.00 1.81 o.022 0.00 Q.00
29.91 1.3 7Oo.32 0.766 0.56 Oog1
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L_J
Lasear scattering particlie size distribution analyzer
PARTICLE SIZE MEASUREMENT DATA
1D# 1 011004-194 13:38 Material tAY101
Filename 11004194 Source I Wade W Samples
Sample SO01TOO1871 Lot Numbe
Condition
Fo(He-Ne) a7.6 Dist.Form: St4. Sampling times : 100
(_AMPY ! 86. 8% R.R.Index: 1.16-0.00i ¢ b
Agitation 13 Circultn N = U.sonic : OFF( 120>
Format
Dist.base :: Volume Scaling D Auto Axis  LogX - LinearyY
Data
Median 14.934pm SP.Area DBRSG2cmisSocm? S.D. 59.175um
Maode : 123.615pmMean AB.0920mM
[ o0V :123.059%
Span : (D 10.0-D 90.0) Yy D50 = ©9.144
Dia. on 925¢ 5.09) : 1.170pm o7 on Dia.( Q. 100purm) 0.09,
Dia. on 9%5( 25.09) : S . 6232HM L on Dia 1.000pMm) : 3.39,
Dia. on 2( 50.09%): 14.934um or. on Dia.( 10.000um) : 236.99%
Dia. on @L( 75.09%) ' 90.261um 7% on Dia.( 100.000um) : 77.69
Dia. on 94( 95.0%2.) :165. 136pm %% on Dia.(1000.000um) : 100.09;
10.0r3 Rutates = = t00
32 4// -
L5 } A ﬁ
E I 12
3 - o
Lol s T =l B
& < s E( 2
g - g ] | =
25 — - Z
o= ! 1 §
3 1 — E -1 E
3 . i By
3 ? <>
) i 3
{1 [l
4] T T T L4 T zf{dll T T y T L e e e ¥ [_¥-~1I T r‘r—T.O
1

10.0
Particle size / pm

00

=
[}
=4

Size(prn) FrealZBi)Und(#) Size(um) Freq(iUndl() Size(dm) Freg(9giUnd(2%)

1019.5 ©.00 100.00 Z26.11
890.1 $.00 100.00 22.80
777.1 0.00 100.00 19.920
&78.5 .00 100.00 17.38
S592.49 O.00 100.00 15.17
517.2 0.00 100.00 13225
451 .6 .00 100.00 11.56
394.2 Q.00 100.00 10.10
344.2 0.316 100.00 8.816
300.5 0.28 99.84 7.697
262.4 0.51 99.56 6.720
229.1 0.98 99.06 5. 867
200.0 1.87 98.08 5.1z2z2
174.6 2.94 96.21 a4.472
152.5 4.66 93.27 3.905
1=23.1 5.49 88.61 3.409
116.2 5.16 83.12 Z2.976
101.5 3.45 77.97 2.599
88.58 =270 T7a4.52 2.269
77.34 1.90 71.8B2 1.981
&e7.52 1.51 669.92 1.729
58.95 1.19 a&8.41 1.510
51.47 o.88 67.22 1.318
a4 949 0.97 66.349 1.151
39.23 1.15 65,37 1.005
24.25 1.323 64.22 0.877
22,91 1.37 &62.89 O. 766

1.70 61.52 0.669
2.47 5981 0.584
32.10 57.249 0.510
32.75 54.24 Q.4A445
4.22 50.49 0.389
4.51 46.27 0.339
Q.0 41.76 0,296
4.39 37.16 0.259
a4.00 3I2.77 0.226
3.4a48 28.77 C.197
3.02 25.29 0.172
2.48 22.27 0.150
207 19.79 ©.131
1.79 17.72 0.115
1.56 15.93 0.100
1.3% 14.37 0.087
1.18 13.02 0.076
1.08 11.84 0.067
1.00 1C .76 O.058
1.03 2.76 0.051
1.18 8.73 Q.044
1.28 7.55 0.039
1.45 6.27 0.034
1.50 a4.82 0.029
1.36 3.33 0.0Z6
1.01 1.97 o022
o.59 0.96

0.z27
O.10
0.00
O.00
©.00
0.00
.00
o.00
0.00
O.00
Q.00
0.00
0.00
0.00
O.00
Q.00
Q.00
0.00
0.00
0.00
©.00
Q.00
Q.00
.00
.00
.00

Q.37
.10
0.00
0.00
.00
.00
.00
.00
Q.00
0.00
Q.00
.00
0.00
Q.00
Q.00
0. 00
Q.00
0.00
.00
0.0Q0
O.C0
.00
.00
.00
©.00
.00



HNF-9545, Rev. 0

HORIBA LA-910

Laser scattering particle size distribution analyzer

PARTICLE SIZE MEASLUREMENT DATA
1D+ 1 011004-195 13:449
Filename : 11004195

Sample T SO1LTOOoI8e7l

Material P AY101
Source

Lot Numbe

Conditicn

T He-Ne 87.1 Dist. Form: Std. Sampling time
FeC LAMP% 85.3% R.R.Index: 1.16-0.00i P
Agitation 3 Circultn H = U .sonic
Format
Dist. base :: Volume Scaling : Auto Axis : iLogX
Data
Meadian : 11 . 41lpuym SP.Area 14130cm*/cm?* S.D.
Mode H 12.340pm Mean 27.202um
Lo V.30 138 . 989,
Span : (D 10.0-D 90.0) ¥ DSO = 7.808
Dia. on 25( 5.0%%) : Q0. 907um or, on Dia.( O 100umMm)> -
Dia. on Z( 25.09%) : 4. 787 pum %L on Dhia 1.000pmMmM) :
Dia. on 9%( 50.09%): 11.411pm 75 on Dia.( 10, 000pNM)
Dia. on 9% 75%.09%) ! 26.869um oz, on Dia.( 100.000uMmM) :
Dia. on 24( 9%.09%) :1115.8494pm gL on RDIa.(1000.000pMm)

for Windows{TM) Ver.1l.20j

Oct/705/.°'01 12:25

P Wade W Samples

s : 100
pJ
cONC 1200
- Lineary

37.806uMm

O.0%
. 7%
a4 897,
91.9%
100Q.09%

10.0 — . - 1100
E e :
E o
E o 2
: @
3 g
E N S
[ E ] =
g 1 ¥ 25
g - Z
Ik T
3 LB
| 3 ) 5=
E g 1 3
| Wﬂﬂﬂ |
0 e —— b e WL L Fﬂ*\, — e F 00
0.02 0.1 10.0 100 1020

Partigle size / um

Size(pum) Freql2iUnd(9%) Size(uwm) Freqg(2)Und(2%)

Sizel{um) Freqg(ShiUndl(2h)

1019.5 0. 00 100.00 26.11 2.10 74.64 0.669
890.1 ©.00 100.00 22.80 2.09 72.549 O . 584
777.1 O0.00 100.00 19.2920 3.83 69.45 0.510
678.5 0.00 100.00 17.38 “21.63 65.62 0445
Soz.4 ©.00 100.00 15.17 5.11 60.99 0.389
S1l17.2 0.00 100.00 13.25 5.35 55.88 0.339
A151.6 0.00 100.00 11.56 5.35 50.53 0. 296
394.2 0.00 100.00 10.10 4.99 45.18 0.259
344 .2 ©.00 100.00 8816 4.45 40.19 0.226
300.5 0.00 100.00 7.697 3.79 35.74 0.197
262.4 0.00 100.00 6.720 3.24 31.949 ©.172
229.1 0.132 100.00 5.867 2.62 28.71 0.150
200.0 0.37 99.87 5.122 2,17 26.08 0.121
174.6 0.74 99.49 a.azz 1.86 23.91 ©.115
152.5 1.40 98.76 32.905 1L.62 22.05 0.100
133.1 2.29 97.36 3.409 1.40 20.43 0.087
116.2 2,95 95.07 2976 1.24 192.02 0.076
101.5 2.47 92.12 2.599 1.1 17.79 0.067
88.58 2.37 89.65 2.269 1.09 16.64 0.058
77.34 2.05 87.28 1.981 1.17 15.55 ©.051
&7.52 1.75 85.23 1.729 1.44 14.38 O.044
58.95 1.49 B83.48 1.510 1.7 12.94 0,039
51.47 1.15 81.99 1.318 2.Q7 11.27 0.034
44 .94 1.26 80.84 1.151 Z2.38 2.20 0.029
39.23 1.50 792.58 1.005 2.41 5.82 0.026
34.25 1.73 78.08 o.877 2.01 4q4.491 0.022
29.91 1.72 76.326 0. 766 1.21 2.90

067 1.09
0.29 Q.42
.12 0.12
.00 O.00
Q.00 Q.00
©.00 Q.00
.00 Q.00
0.00 .00
.00 0.00
0.00 0.00
.00 .00
.00 .00
0.00 0.00
0.00 0.00
.00 .00
.00 o000
0.0 Q.00
.00 O0.00
.00 O.00
.00 0.00
0.00 .00
.00 0.00
0.00 0. 00
o. 00 Q.00
.00 .00
0.00 0.00



HNF-9545, Rev. 0

HORIBA LA-910 for Windows(TM) Ver.1.20j Oct/05/°01 12:25

Laser scattering particle size distribution analyzer
PARTICLE SIZE MEASUREMENT DATA
b Dyt POl A8

1004-196 13:4 Material T AY101
Filename : 11004196 Source D Wade W Samples
Sampla :S01TOO1871 Lot Numbe .
Condition
T ({He-Ne) : 87 .2 Dist Form: Std. Sarmpling tirmmes : 100
(LAMPY : B85 547 R.R.Index: 1.16-0.00i ¢ b
Agitation : 1 Circuitn = U.sonic CONC 1200
Format .
Dist.base :: VYolume Scaling  Aguto Axis  LogXx - LinearyY
Data
Median : 10.864um SP. Area @ 14549cm*Zecm* S.0D. D 37.409um
Mode : 10.846um Mean I 26 . 22Bum
C.V. 1 142.639%,
Span : (D 10.0-D 90.0) /» D50 = 8.171
Dia. on 95( 5.09%) Q. 899um o on Dia.¢ 0.100pMm) : 0. 0%
Dia. on Fl 25.09%) 4. 572um Do on Dia.C 1.000um) 7O
Dia. on 25{ 50.09): 1L0.B&64aum oL on Dia.¢ 10.000pmMm) 46 659,
Dia. on 2L 75.09%) : 22.332um o5 on Dia.( 100.000mmM) : D1.9%
Dia. on 2,( 95.09):115.220um 27 on RDIa.(1000.000um) : 100.09%
10.05 - 1100
= A E
IE - 3
15 = p A
H g B
w R
o3 r =2
g na 1%
£ 13 | | s
ik =1
I o E
= n H &3

m

Ty

ot
@ L
P,

s,

100 : 100 1620
Particle size / um

T T TIT T Ty

0.1 1

e
©
[ 3]

Size(pm) Freq(Zo)Und(9s) Size(um) Freq(daiUund(9%) Sizel{um) Freg(FmLiUnd(%h)

1019.5 .00 100.00 26.11 1.87 76.55 0.669 O.69 1.12
B8920.1 .00 100.00 22.80 2.90 74.638 o.584 0.30 .43
F77.1 0.00 100.00 19.90 a2.73 71.78 0.510 0.13 .13
&e78.5 0.00 100.00 17.38 4. .65 68.05 O.445 0.00 .00
592.4 0,00 100.00 15.17 S5.24 632.39 o.389 ©.00 0.00
517.2 C.00 100.00 13.25 5.57 58.15 0.339 o.00 Q.00
451 .6 C.00 100.00 11.56 5.61 52.98 0.296 O.00 O.00
394.2 0.00 100.00 10.1C 5. 26 46.97 o.259 Q.00 0.00C
344.2 0.00 100.00 8.816 4,70 41.71 0.226 Q.00 .00
300.5 .00 100.00 7.697 3.99 37.01 0.197 C.QO0 0.00
262.4 Q.00 100.00 &.720 2.40 33.02 Q.172 C.Q0 Q.00
229.1 0.10 100.00 5.867 2.74 29.63 0.150 0.00 Q.00
200.0 0.33 99.90 5.122 2.26 26.89 .131 0.00 0.00
174.6 0.69 99.57 4q.472 1.93 24.632 a.115 Q.00 Q.00
152.5 1.37 98.88 3.905 1.67 22.70 0.100 ©.Q0 0.00
133.1 2.32 97.51 3.409 1.44 21.03 Q.087 Q.00 0.00
116.2 3.03 95.19 2.976 1.27 19.60 O.076 .00 .00
101.5 2.494 9=2.17 2.599 1.18 18.33 C.067 0.00 0.00
BB.58 229 8. 7= 2.269 1.11 17.15 0.058 .00 .00
77.34 1.90 87.44 1.981 1.20 16.04 0.051 Q.00 0.00
&7.52 1.56 85.54 1.729 1.47 14.84 0.044 C.00 0.00
58.95 1.27 83 97 1.510 1. 72 13.36 Q.039 .00 0.00
51.47 0.93 8270 1.318 2.14 11.64 O.034 O.00 .00
a4 4 1.0 81.77 1.151 2.46 951 0. 0zZ293 0. 00 .00
39.23 1.25 BO.73 1.005 2.4a49 Z7.O05 0.026 .00 (s ela)
34 .25 1.47 79.49 o877 2.08 4.56 Q.02 O.00 000
Z29. 9 147 78 .02 Q. 766 1.25 2.a7

B-20



HNF-9545, Rev. 0

HORI BA LA 910 for Windows(TM) Ver.l.20j Qet/05/7'01 12:25
-
Laser scattering particle size distribution analyzer
F’AR'T'ICLE SIZE MEASUREMENT DATA
VDt 1 011004-197 13:59 Material tAY101
Filename @ 11004197 Scurce : Wade W Samples
Sample I S01TOo01871 Lot Numbe
Condition P
T%(He Na) 88.9; Dlst Form: Std. Sampling times : 100
MPY): 88.0% Jindex: 1.16-0.00i ¢ 3
Agitation 1 Circultn b = U .sonic I OFF 120>
Format
Dist.base : Volume Scaling 1 Auto Axis : LogX - LinearyY
Data
Madian Q. VE2umMm SP.Area : 13399cm?*7em?® S.D. 244 . 458um
Mode 10.842um Mean 20.259um
C.V. 1 170.08%
Span (D 10.0-D20.0) /yDSO = 4.153
Dia. on 5.09%) : 1.054pum % on Dia.( Q. 1Q0umM) : 0.09%%
Dia. on 945( 25.09%): 4. 44CpMm er, on Dia.( 1.000prm) a4 .29
Dia. on 95 50.09%) : 9. 752uMm o6 on Dia.( 10.000um) @ S51.195
Dia. on 24( 75%.09%): 17.148pm oL on Dia.{( 100.000um) @ 94 .59,
Dia. on 25( 95.02%5) :105.954um 2z, on Dia.{100C.000pmMm) 1 100.09%
10.003 e 100
I
.2 o |
= // 3
_ 5
w2 g8 | B
& . £l S
B B ] | w2
=3 2
ar -—
w M 1S -
: E
= =
: T l A
0.02 0.1 1.0 10.0 00 I020

Size(pm) Freq(Zh)Und(2h)

Sizel{um) Freqd2L)YUnd(SE)

Particle size/ um

Size(pm) FreqcszdUnd(oh)

1019.5 Q.00 100.00 26.11
82£90.1 Q.00 100.00 22.80
777.1 .00 100.00 19.90
&578.5 C.00 100.00 17.38
SoZ.9 Q.00 100.00 15.17
517.2 C.00 100.00 13.25
451 .6 0.00 100.00 11.56
394.2 0.00 100.00 10.10
344.2 0.00 100.00 8.816
300.5 Q.00 100.00 7.697
262.4 0.16 100.00 6.720
229.1 0.29 99.84 5.867
200.0 0.57 99.55 5.122
174.6 0.8z 98.98B aq.472
152.5 1.07 98,16 3.2905
133.1 1.25 97.09 3.409
116.2 1.23 95.89 2.976
101.5 1.01 94.61 2.599
88.58 0.86 93.60 2.269
77.34 0.65 92.74 1.981
&67.52 0.63 92.09 1.729
58.95 O0.59 91.47 1.510
51.47 0.52 90.88 1.318
aaq .94 Q.72 90.36 1.151
39.23 1.03 89.64 1.005
34.25 1.40 B88.61 0.877
29.91 1.6 aAar.21 0. 766

2.27 85.55 0.669 0.32 C.43
3.40 83.29 0.584 o.12 0.12
4.36 79.88B 0.510 .00 .00
5. .33 75.52 0.44%5 0.0 0.00
5.97 70.19 0.389 0.00 Q.00
6.32 64.22 0.339 0.00 0.00
&.36 57.90 0.296 .00 0.00
S.01 51.54 Q.25 ©.00 .00
5.43 45 .53 0.226 Q.00 0.00
4.69 40.11 0.197 o.00 0.00
4.07 35.42 0.172 Q.00 0.00
3.37 31.34 0.150 0.00 Q.00
2.84 27.98 0,121 0.00 0.00
2.49 25.13 0.115 0.00 0.00
2.21 2Z22Z2.%4 0.100 O.00 0.00
1.95 20.43 .08z 0.00 0.00
1.74 18.48 0.076 .00 0.00
1.61 16.74 0.067 0.00 .00
1.50 15.13 0.058 .00 0.00
1.55 13.6e2 0.051 Q.00 0.00
1.77 12.07 0.04g94 0.00 0.00
1.89 10.31 0.039 .00 0.00
2.07 842 Q. O34 0.00 .00
2.08 6.35 0.029 0.00 0.00
1.82 a.27 O.026 0.00 .00
1.30 2.45 o.022 0.00 Q.00
o.72 1.15

B-21
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HORIBA LA-910 for Windows(TM) Ver.1.20j  ©Oecr/05s01
-

Laser scattering particle size distribution analyzer

PARTICLE SIZE MEASUREMENT DATA
1D 0110

12:26

Cumulative %, undersize

Qa-198 14:03 Material : AY101
Filename : 11004198 Source I Wade W Samples
Sample {801 TOO1871 Lot Numbe -
Condltlon
o He Ne%: 88.8 Dist. Form: Std. Sampling times : 100
: 87.9% R.R.Index: 1.16-0.00i ( b
Agitation 1 3 circultn L6 U.sonic : OFF( 120)
Format
Dist.base : Volume Scaling T Auto Axis ! LogX - LinearyY
Data
Median : 19.505urm SP._Area : a8855cemi/em?* s.0, o B2.647pm
Mode 1 14l .526umMean : FO.172um
C.Vv. :117.789%,
Span (D 10.0-D90.0O) » DHEO = D.436
Dia. on 25( 5.095) ; 1.218nMmM o on Dia. ¢ 0.100um) 0.0,
Dia. on 25( 25.09%) : 7.437pm o5 on Dia,( 1.000pmMm) 3.0%%
Dia. on 95( 50.09%4) : 19.50Spurm or on Dia 10.000pumM) 32.99%,
Dia. on 9%¢( 75.09) :126.955um 9% on Ria.( 100.000um) : G659
Dia. on 24( 95.093) :227.254um 6 on Dia.(1000 . 000pum) @ 100.027%
10.0r3 = 100
//
LS T T
el E e P
-
2 B
13 ’ ] 3
NE |
0.0 . { e T e o
0.62 0.1 1.0 £0.0 100 1020

Particle size / pm

Size(pm) Freq(9o)XJUnd(9%) Size(pm) Freq(ShUnd(og) Size(um) Freq(ZL)Und(Sh)

1019.5 0.00 100.00 Z26.11 1.40 53.85 0.669 0.26 0.26
2890.1 0.00 100.00 22.80 2.06 5245 0.584 o.00 O.00
777.1 0.00 100.00 19.90 2.60 50.39 0.510 .00 Q.00
678.5 0.00 100.00 17.38 3.18 A47.78 0.445 .00 .00
S92 49 .00 100.00 15.17 2.61 4494. .61 0.389 Q.00 .00
517.2 0.13 100.00 132.25 3.88 41.00 0.329 .00 .00
451 .6 Cc.23 9987 11.56 3.99 37.11 0.296 O.00 O0.00
394.2 041 995.64 10.10 3.84 332.12 0.259 .00 0.00
34q4.2 o. 74 99.23 8.816 3.51 29.29 0.226 .00 0.0
300.5 1.34 98.49 7.697 3.07 2578 o.197 ©.00 o.00
262.4 i.97 97.15 ©. 720 2.67 2271 0.1r72 O.00 .00
229.1 299 95.18 5.867 2.20 20.03 ©0.150 .00 .00
200.0 4.21 9219 5.122 1.856 17.83 0.131 0.00 O©.00
174.6 S.07 87.97 4. 472 1.60 15.98 0.115 0.00 O.00
152.5 S5.94 B82.90 3.905 1.39 14.39 Q.100 Q.00 0.00
1331 5.64 76.97 3.409 1.20 1323.00 o.087 0.00 0.00
116.2 4.53 71.32 2.976 1.05 11.80 0.076 O.00 O.00
101.5 2.93 66.79 2.599 0.96 10.75 0.067 .00 0.00
88.58 2.12 &63.86 2.269 o.89 .79 0.058 0.00 0.00
77.34 1.41 61.74 1.2981 0.92 8.90 0.051 .00 C.00
&67.52 1.12 &0.33 1.729 1.06 7.99 0.044 0.00 Q.Q0
58 .95 0.88 59.21 1.510 1.1 5.93 0.0329 0. 00 o.00
51.47 0.66 58.33 1.318 1.32 S.77 0.034 O. 00 .00
a4 .94 0.74 57.66 1.151 1.38 4.45 0.029 .00 .00
39.23 0.90 5S56.92 1.005 r1.27 .07 0.026 O, 00 0.00
34.25 1.06 56.02 0.877 Q.96 1.80 O.022 Q.00 Q.00
29.91 1.12 S54.97 0.766 0.57 0.83
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HNF-9545, Rev. 0

HORIBA LA-910 tor Windows(TM) Ver.1.20}] ©Oct/05/'01 12:26

t aser scattering particle size distribution analyzer
PDARTICLE SIZE MEASUREMENT DATA

1004-199 14:09 Material t AY101
Filename : 1 1004199 Source : Wade W Samples
Sample I S01TO01IEV] Lot Numbe
Condition . i i
T?’(He Ne 88.3 Dist. Form: Std. Sampling times : 100
MFP 86.7% R.R.Index: 1.16-0.001 ( )
Agltatlon : 3 Circultn HE +3 U.sonic T ONC 120D
Format ) .
Dist.base ! Volume Scaling  Aute Axis : LogX - LinearyY
Data
Madian H 11.8449pum SP.Area : l4a067cmi/cm? S.D. ;o BO9.827pum
Mode : 10.842um Mean . 30.345um
[ o3V :131.259,
Span (D 10.0-D 90.0) /7 D50 = 8.333
Dia. on 94( %5.095) 0.898um or, on Dia.( O0.100nMm) : G.0%%
Dia. on 2%( 25.0%): 4 2843pm or, on Dia.( 1. 000Hm) 7.0
Dia. on 94( S0.09%4): 11.844pum % on Dia.( 1Q.000uMmMm) ¢ 43.8%,
Dia. on L 75.094): 37.392um o, on Dia.( 100.000um) 90.0%,
Dia. on 9L 95%.095) :119.694um Z on DiIa.(1000.000um) @ 100.097,
5_0537, - - . - = 3 100
5 ] ;/// 7 :%
B2 1 1L =
3 =1
NE - ] ] E | w2
ERE B ¥ | w
R | =
z i 15
0.0y . —————— i L ——rrfo0
0.02 0.1 1.0 10.0 100 1020

Particle size / pm

Sizel(um) Freq(iUnd(ss) Size(um) Freg(25)Und(2%) Size(pm) Freq(Saiund(%)

1019.5 Q.00 100.00 26.11 1.79 70.92 0.669 0.70 1.14
890.1 Q.00 100.00 22.80 2.74 69.13 0.584 0.31 0. 44
777.1 0.00 100.00 19.90 3.40 66.39 0.510 c.13 0.13
&e78.5 0.00 100.00 17.38 4.22 62.99 0.445 .00 0.00
592.4 O.00 100.00 15.17 a4.69 58.77 0.389 O.00 .00
517.2 0. 00 100.00 13.25 q.96 54,08 o.339 0.00 0.00
457 & O.00 100.00 11.56 5.00 49313 0. 296 0.00 .00
394 .2 .00 100,00 10.10 4.71 44,13 0.259 Q.00 0.00
344.2 0.00 100.Q0 8.816 q4.24 39.42 o226 Q.00 .00
300.5 O0.Q0 100.00 7.697 3.64 35,17 0.197 0.00 .00
262.4 0.00 100.00 s. 720 2.12 21.54 0.172 0.00 0.00
229.1 0.00 100.00 5.867 2.54 2841 0.150 Q.00 Q.00
200.0 .22 100.00 5.122 2.11 25.87 0.132 0.00 0.00
174.6 0.76 99.67 aq4.472 1.81 23.77 0.115 0.00 0.00
1825 1.6z2 98.91 32.905 1.57 21.96 ©.100 .00 .00
1331 2.93 97.29 3.409 1.35 20.39 O.087 .00 Q.00
116.2 a4.00 94.36 2.976 1.19 19.04 0.076 0.00 0.00
101.5 3.21 90.37 2.599 1.11 i7.84 0.067 Q.00 0.00
88.58 3.02 B87.16 2.269 1.05 16.73 0.058 O.00 O.00
77.34 2.52 8494.13 1i.981 1.14 15.68 0.051 0.00 C.00
67.52 2.04 81.61 1.729 1.40 14.54 O.049 Q.00 Q.00
58.95 1.63 79.57 1.510 1.65 12.14 0.039 0.00 .00
51.47 1.18 77.94 1.318 2.06 11.49 G.0329 .00 Q.00
A4 .24 1L.26 76.77 1.151 =2.39 o.43 0.029 .00 0.00
39.23 1.45 75.51 1.005 2.6 7.04 Q.0Z26 .00 ©.00
34 .25 1.62 744 .07 0.877 2.08 4.58 0.022 0. 00 .00
29.91 1.53 72.45 O0.766 1.3 =2.51
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HNF-9545, Rev. 0

HORIBA LA-910

Laser scattering particle size distribution analyzer

PARTICLE SIZE ME
1D# 01100

Filename :

Sampl

e

Condition
o(hll_e- Ne)) : 88.5

AMP

Agitation

Format

Dist.base

Data

Meaedian
Mode

C.V.

Span (D 10.0-D SO.0) /¥ DSO =

4-200 14:13
111004200
: S01TOO1871

86.9
1

8.9

(=4

for Windows(TM) Vaer.l1.20j

ASUREMENT DATA
Material

Source

Lot Numbe

Dist.Form: Std.
R_R.Index: 1.16-0.

Circultn

D Volume

14pum

Scaling

SP.Area :

: 10.852um Mean
122.559%

[

1 Auto

17507cm*/cm?

Sampling times

00i

P AYIOL
I Wade W Samples

U.sonic

Axis

12.870um

2.904

S.D.

Qct/O05/7'01 12:26

100
2

D OMNC 120)

D LogX - LinearyY

15.773um

Cumulative % undersize

Dia. on 95( 5.0%L) ¢ O.848urm or on Dia.( O . 100uMm) : 0.0,
Dia. on 9¢ 25.09%5) 3.205pm =5 on Dia ( 1.000pm) : 8 .79
Dia. on 95( S0.0%%) 8.214um oL on Dia.( 10.600pmMm) : 55 1<%
Dia. on 25 75.02%5): 15.449um o, on Dia.{ 100.000um) : 99 .59%
Dia. on 9%{ 95.095) : A42.524um <z, on Dia.(1000Q. 000umMm) @ 100.09%,
10_0_7 —— e e e s [ —
5 //., |
» o
E / M
& |: B -
S |=
§. —
E F ]
= - A
E e
; 1 ﬂ |
00—y ————cf 3L Hm . l—mr, . 0.0
0.02 0.1 1.0 10.0 100 1020

Size(um) FreqlSodUndlos)

Size(um) Freq(2o)Und(2%)

Particle size / pm

Size(gm) Freq(2hiUnd(S%)

10192.5
890.1
777.1
678.5
S592.4
517.2
451.6
394.2
3449 2
300.5
z262.4
229.1
200.0
174.6
152.5
133.1
lli1e.2
101.5

B8,
77.
a7
D5

58
324
52

0.00
0.00
0.00
0.00
0.00
0.00
0.00
Q.00
0.00
0.00
.00
o.00
Q.00
.00
0.00
0.14
0.29
.41
o.57
Q.71
.80
o.86
0.81
1.02
1.35
1.69
1.7

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
100.00
100.00
99.86
99.58
99.17
298.60
=27.89
o7.09
96.22
95 .42
94 .39
93.04
S1 .34

26.11
22.80
19.90
17.38
15.17
13.25
11.56
10.10
8816
7.697
S. 720
5.867
5.122
a4..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

2.16
32.41
4. 320
5.44
6.05
.37
6.38
5.97
5.33
q4.55
2.82
3.16
261
2.25
1.95
1.69
1.492
1.40
1.33
1.45
1.80
2.12
2.65
3.07
3.132
2.61
1.68

B-24

89.59
87.43
84 .02
79.72
7a4.27
e8.22
S1.86
55.48
QD 5]
44 18
39.63
35.73
32.58
29.96
27.72
25.76
24 08
22.59
21.19
19.85
1841
16.61
14.49
11.84

8.77

5.64

3.03

00000000000000000000000000

669
584
510

aas5

389
339
296
259
226
197
172

150

.131
115
L1000
o877
076
067
0S8
051
044
039
O34

o229
ozZ2se

QzZ22

o.85
.36
0.15%
o.00
o._ 00
©O. 00
.00
.00
0.00
0.00
0.00
o 00
Q.00
0.00
Q.00
.00
0.00
0.00
0.00
Q.00
Q.00
0.00
O.00
0.00
0.00
0.00

1.35
0.51
.15
.00
.00
.o
.00
0.00
0.00
0.00
©.00
.00
Q.00
0.00
Q.00
.00
©.00
0.00
.00
.00
0.00
0.00
Q.00
.00
.00
.00



HNF-9545, Rev. 0

HORI BA LA 910 for Windows(TM) Ver.1.20j Oct/05/7.'01 12:26

Laser scattering particlie size distribution analyzer
PARTICLE SIZE MEASUREMENT DATA
1D ## 101100 7

4-201 14:2 Material 1 AY10O1
Filename : 11004201 Source I Wade W Samples
Sample 1 S01TOC1874 Lot Numbe -
Condition . . .
T%(He-No%: 88.4 Dist.Form: Std. Sampling times : 100
(LAMP): 85.9% R.R.Index: 1.16-0.00i ( )
Agitation 1 Circultn H . sonic : OFF¢ 120)
Format . i
Bist.base : Volume Scaling : Auto Axis : LogX - Lineary
Data
Maeadian H 5.504um SP.Area : 23628cmi/cm?®* S D, H 6. 005um
Made H 10.787pum Mean H S.253um
V. : 86.379%
Span (D 10.0-0 90.0) v D5O = 2.633
Dia. on 95( 5.0S%) @ D.B18um oz on Dia.{ O 100um) O. 09,
Dia. on 5( 25.0%%) . 1.535um ez on Dia.( 1.000pumMm) : 11.29
Dia, on ¢ 50.0%) 5.504um I on Dia 10.000pm) 7l1.8%%
Dia. on 9( 75.095): 10.720um o on ODia.( 100.000pum) @ 100.0%
Dia. on 24¢( 95.09%): 18.663um of, on Dia.(1000.00CKMm) ! 100.0%
9.0 - o e e - - 100
o
i /7
E / 2
/ 3
£
- | 2
— =
g 1 / — E| B2
= =
bl E [ o i =
g ~ s
E - =
~ E
E S
E 3
00— ———— e, WL s ————r 0.0
0.02 0.1 1.0 10.0 160 1020

Particle size / pm

Sizel(um) Freqd(2o)Uncd(28) Sizel(um) Freq(9)Und(Sh) Sizedpm) Freq(oailund(sh)

1019.5 0.00 100.00 26.11 1.2 99.491 0.669 0.88 1.33
890.1 O0.00 100.00 22.80 1.83 98.29 0.584 0.33 O.4a44
777.1 O0.00 100.00 19.90 3.08 96.46 0.510 .12 o.12
&e78.5 0.00 100.00 17.38 3.92 93.38 . 445 0.00 .00
E9z2.4 O.00 100.00 15.17 5.08 89.47 0.389 0.00 O.00
s517.2 O0.00 100.00 13.25 5.89 B84 .39 0.339 Q.00 0.00
q451.6 .00 100.00 11.56 5.25 78.50 0.296 .00 0_00
394.2 0.00 100.00 10.10 &.05 72.24 0.259 .00 0.00
3244, .2 0.00 100.00 B816 553 66.19 0.226 0.00 0.00
300.5 ©.00 100.00 7.697 4.80 60.66 0.197 G.00 .00
z62.4a 0.00 100.00 6.720 4.20 55.86 ©.172 Q.00 0.00
229.1 C.00 100.00 5.867 3.53 51.66 0O.150 0.00 .00
200.0 Q.00 100.00 5.122 3.06 48.13 0.131 .00 .00
174.6 0.00 100.00 q4.472 2.78 a45.07 0.115 .00 ©.00
152.5 Q.00 100.00 3.905 2.59 42.30 0.100 .00 .00
133.1 0.00 100.00 3.409 2.41 39.71 O.087 .00 .00
116.2 .00 100.00 2.976 2.30 37.30 0.076 0.00 .00
101.5 Q.00 100.00 2.599 2.29 3I5.00 o0.067 .00 (e8]
88.58 0.00 100.00 2.269 2.30 32.71 0. 058 O.00 0.00
77.3249 Q.00 100.00 1.981 2.58 30.41 0.051 0.00 0.00
67.52 0.00 100.00 1.729 3.22 =27.83 0.044 O.00 .00
58.95 0.00 100.00 1.510C 3.77 Z24.61 0.039 Q.00 Q.00
51.47 Q.00 100.00 1.318 4.52 20.84 0.0349 ©.00 .00
4 D 0.00 100.00 1.151 4.92 16.33 0.029 .00 [o N ele)
39.23 Q.00 100.00 1.005 q. .61 11.41 0.026 .00 .00
34 .25 .15 100.00 o.877 3.48 &.80 Q.oz22 .00 Q.00
29.91 .49 99.85 O. 766 1.99 3.32
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HNF-9545, Rev. 0

for Windows(TM) Ver.1.20j Oct’/rOo5 /701 12:27
HORIBA LA-910
Laser scattering particle size distribution analyzer
PARTICLE SIZE MEASUREMENT DATA i
100 1 011004-202 14:32 Material T AY1I01
Filename : 11004202 Source I Wade W Samples
Sample 1 S01TOO1I874a Lot Numbe :
Condition
T<(He-Ne) : 88.5 RDist. Form: Sto, Sampling times 100
(LAMP): 86.1% R.R.Index: 1.16-0.00i ( ]
Agitation - 3 Circultn = U.sonic r OFF( 120)
Format
Dist.base : Volume Scaling : Auto Axis  LogX - LinearyY
Data
Median 13.751pm SP.Area 14253cm2/cm? S D, 8l1l.252pm
Mode : 143 463umMean : 70.248um
LoV 115 . 669,
Span : (D 10.0-D90.0) /¥ DSO = 13.487
Dia. on 25( 5.095) : Q.898umMm % on Dia.( O.100pm) Q.09%,
Dia. on 25( 25.0%%) ¢ 4. 067 um ox, on Dia.( 1.000pm) : 7.3
Dia. on 9% S0.0%): 13.751um % on Dia.( 10.000pmd) 41 .99,
Dia. on 925 75.09,) 1142 . 195um o on Dia.{ 100.000pm) : &0 897
Dia. on ( 95.095) 214 . 8303pm L on Dia.(1000.Q00pm) @ 100.0%%
16.0 - = 1100
E iy |
I 3
£ g
ne | [ u B2
o /,f’ mo
= -
we [3 ‘_g'
E =
B = =] -
3 W L&
0.0y i ] HUO O L ]_“*'M‘rr P 0.0

0.02 0.1 10.0

100 1020

Particle size / pm

Size(pum) FreqdeoiUnd(9) Size(um) Freq(SBiUnd(Sh)

Sizedpm) Freq(2p)Und(9%)

1019.5 0.00 100.00 26.11 0.66 58.1%9
890.1 0.00 100.00 22.80 1.17 57.53
7771 0.00 100.00 19.90 1.79 56.36
e78.5 Q.00 100.00 17.38 241 54.57
592.4 0.00 100.00 15.17 2.99 5=z2.16
517.2 0.00 100.00 1225 3.41 49.18
451 .6 ©.00 100.00 11.56 3.62 A45.77
394.2 0.16 100.00 10.10 3.3 a42.15
34a44.2 0.29 99.84 B.B16 3.25 38.63
300.5 0.90 99.56 7.697 2.85 35.38
262.9 1.84 98.66 G. 720 2.50 32.53
229.1 3.83 96.82 S 82567 2.09 30.0z2
200.0 5.84 92.98 5.122 1.80 27.93
174.6 7.39 87.15 4q4.472 1.61 26.13
152.5 .27 79.76 3.905 l1.47 24.52
133.1 S.42 70.49 3.409 1.34 Z23.05
116.2 3.11 ©4.07 2.976 1.2%5 21.71
101.5 1.17 &0.96 2.59%9 1.22 20.46
B828.58 0.51 59,79 2.269 T2z 19.249
77.34 o.18 59.28 1.2981 1.37 18.02
B67.52 Q.12 59.10 1.729 1.73 16.65
58 .95 000 58.98 1.510 2.07 14.92
51.47 .00 58.98 1.318 2.57 12.85
a4 .94 0.0 58.98 1.1513 2.21 10.z28
B39 .23 Q.16 58.98 1.005 2.86 7.37
34.25 O.26 S8.82 o877 2.27 4.51
29.91 0.37 58.56 0. 766 1.36 2.2
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0.669 0.63 o.88
0.584 O.24 .24
0.510 0.00 .00
0.445 o.Q0 0.00
o.389 .00 Q.00
O.339 0.00 .00
0.296 .00 O.00
0.259 O.00 O.00
0.226 Q.00 0.00
Q.197 0.00 O.00
0.17=2 0.G0o ©.00
0.150 0.00 O.00
C.131 0.00 .00
©.115 0.00 .00
O.100 Q.C0 .00
0.087 O.00 Q.00
0.076 ©.00 G.00
O.067 o.Q0 .00
0.058 Q.00 .00
0.051 .00 0.00
o0.04a48 .00 0.00
. 034 .00 0.00
0.029 Q.00 Q.00
0.026 Q.00 Q.00
. ozZ2 .00 0.00



HNF-9545, Rev. 0

HOR' BA LA 910 for Windows(TM) Ver.] .20j Qct/ 05/7-'01 Y2:27
L]
Laser scattering particle size distribution analyzer
PARTlCLE SEZE MEASUREMENT CATA A
t011004-202 14:3 Material : AY101
Fllename 111004203 Source r Wade W Samples
Sample 1 S01TO01874 Lot Numbe
C%ggci't_:onm Dist. F Std s i ti 100
o - ist. Form: . armpling times
F-% 86 O% R.R.Index: 1.16-0.00i ( bl
Agltatlon Circultn r 6 U.sonic T ONC 120)
Format
Dist.basea : Volumaea Scaling I Auto Axis : LogX - LinearyY
Data
Madian 15.817um SP.Area 14782cm*/cm?* S.D. 79 005 pm
Mode : 142 103 umWiean Z2.211pm
C.V. D 109. 269,
Span : (D 10.0-D90.0) y DSO = 11.402
Dia. on 25 5.095) O.843um o on Dia. . OC.100pm) : O.09%,
Dia. on 95( 25.0%) : 4.302um oz, on Dia.( 1.000pumM) : 8.8
Dia. on 24¢( 50.024): 15 81 7um ez, on Dia.( 10.000uMm) : 39.89%
Dia. on 24( 75.095) :140.809um o5 on Dia.{ 100.000um) 58.59%
Dia. on 94( 95.095;) :208.519um Z6 on Dia . (l1000.000um) : 100.09
15-0 - S S, : 1()0
/ 3
- M | B2
F ar
3 S SR
S e El S
§ ] - - [ =l we
= o - a»
g i / | %
s A 3
4 ./ g
= =
A r F| S
0.0 7T TSy r—rtrr —"Fri ' P=r—r—rrr .0
0.02 0.1 1.0 10.0 100 102¢

Particle size / yum

Size(prm) Freqd22)Und(2%) Sizelum) FreglSh)Und(Sh)

Size(um) Freq(2L)Und(o%)

1019.5 0.00 100.00 26.11 0.58 54.74 0.669 0.87 1.38
890.1] Q.00 100.00 22.80 1.05 54.16 0. 584 o.37 0.51
777.1 0.00 100.00 12.90 1.60 53.11 0.510C 0.15 .15
&678.5 0.00 100.00 17.38 2.18 51.51 0.445 ©.00 0.00
S9z2.4 0. 00 100.00 15.17 2.73 49.33 0.289 .00 0.00
517.2 0.00 100.00 13.25 3.15 46.60 0.2339 0.00 0.00
451.6 0.00 100.00 11.56 3.37 43.45 0.296 .00 0.00
394 .2 0.13 100.00 10.10 3.29 40.08 0.259 .00 0.00
34a4.2 .24 99.87 8.816 3.02 36.79 0226 .00 0.00
300.5 O0.7% 99.63 7.697 2.63 3I3.76 G.197 .00 0.00
262.4 1.56 98.88 6.720 2.28 21.13 O.172 Q.00 0.00
229.1 3.36 97.33 S5.867 1.88 28.85 ©.150 .00 0.00
200.0 5.52 93.97 5122 1.58 26.98 0.131 0,00 Q.00
174.6 7.48 8B8.45 a3.472 1.39 25.40 0.11% 0.00 0.00
152.5 10.21 80.97 3.905 1.24 24.01 G.100 Q.00 Q.00
133.1 7.84 70.77 3.409 1.10 22.77 Q.087 0.00 0.00
116.2 4.2 62.92 2.976 1.01 21.&7 0. 076 Q.00 Q.00
101.5 1.64 58.69 2.599 .99 20.66 C.067 C.00 Q.00
a28.58 0. 78 57.04 2.269 0.29 19.67 0.058 0.00 O.00
77.34 0.30 56.27 1.981 1.12 18.68 <.051 .00 0.00
67.52 0.20 55.96 1.729 1.47 17.56 0.044 Q.00 0.00
58.95 .13 55.76 1.510 1.83 16.08 0.039 Q.00 Q.00
51.47 0.00 55.63 1.318 2.42 14.25 0.034 ©.00 0.00
a44.94 0.11 55.63 1.151 2.94 11.83 0.029 O.00 0.00
3Io.z23 .18 55.52 1.005 3.11 8.89 0.026 O.00 0.00
34.25 O.26 55.349 o.877 2.66 5.78 0.0z22 .00 .00
z29.91 O.24 55.08 0.766 1.74 3.12
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HNF-9545, Rev. 0

for Windows(TM) Ver.l1l.20j Oct/05/°'01 12:27
HORIBA LA-910
Laser scattering particle size distribution analyzer
PARTICLE SIZE MEASUREMENT DATA )
1D# 04 - 204 14:4 Material I AYIOL
Filename : 1 1004 Source : Wade W Samples
Sample : SOIT001874 Lot Numbe
Condition \ .
TC}’(He Ne% 88.8 Dust Form: Sitd. Sampling times : 100
B6. 298 Rilndex: 1.16-0.00i ( b
Agltatlon : 1 Circultn HE =3 U.sonic P ONC 120D
Format
Dist.base | Volume Scaling @ Auto Axis : LogX - LinearyY
Data
Meadian 14.A4A89pm SP_Area 15172cm*cm? S.D. T 81.395pum
Mode T 1431 70pmMean 74.093pm
C.v. 1 109.8597,
Span : (D 10.0-D 920.0% /F D50 = 12 820
Dia. on 9L 5.09%) : Q. 838pm oz on Dia_ O.100um) - O.09%
Cia. on 9L( Z25.0%%) : 4. 007 um or. on Dia.{ 1.000um) : 9.09%,
Dia. on 94 50.09%) : 14.489um L on Dia.( 10 000D 41l .47,
Dia. on 25 75.09%) :145%5 . 098pm 5 on Dia (. 100.000pm) : 57.59,
Dia. on 9L 9509 :213.514pm oL on Dia.{(1000.000pum) : 1 00.09,
ISG’ B o 100
- | o
£
- &
s 1 /“'/ i | w2
= LF g
54 - =
£ e el S
E - E| E
e | 3
! —'//
i - //_,— l—ﬂ |
0 ——r . '-‘*Eﬂ R L) h-l"*'-fr H- e F0.0

0.02 0.1

P

Size(pm) Freq(ZLiUnd(<%)

Size(pm) Freq(2LiUnd(<St)

10.0
article size / pm

100

1020

Size(pspmMm) Freqgd2LioUund(on)

1019.5 0.00 100.00 26.11 0.41
890.1 Q.00 100.00 22.80 0.82
777.1 0.00 100.00 19.90 1.37
&78.5 .00 100.00 17.38 1.99
S92 .4 0.00 100.00 15.17 2.63
517.2 ©.00 100.00 13.25 3.16
451 .6 .00 100.00 11.56 3.47
394 .2 .14 100.00 10.10 3.45
3449.2 .25 99.86 8816 3.20
300.5 o.82 99.61 7.e97 2.78
z262.4 1.77 98.79 &. 720 2.4]
229.1 32.90 97.02 5.867 1.97
200.0 .20 93.12 5.122 1.65
174.6 B.O7 86.92 a4.472 1.44
152.5 10.56 78.85 3.905 1.28
133.1 7.29 668.29 2.409 1.14
116.2 3.40 61.00 =2.976 1.04
101.5 1.14 57.60 Z2.599 1.02
88.58 c.a4a7 56.46 2.269 1.01
77.34 0.15 55.99 1.981 1.16
&67.52 0.00 55.84 1.729 1.52
58.95 0.00 55.84 1.%10 1.89
51.47 0.00 S5.849 1.318 2.50
ag4.94 cC.00 55.84 1.151 3.0aq9
39.23 C.00 S$5.849 1.005 3.21
34.25 0.15 55.84 0.877 2.794
29.21 0.21 55.69 0.766 1.78
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55.48 0.669
55.07 0.584
54.25 0.510
52.88 C.445
50.89 O.389
48.26 ©.339
45.11 0.296
41 .64 o.259
38.19 o.226
35.00 0.197
3IZ2. 21 0.172
29.80 0.150
27.82 O.1=21
26.17 0.115
_24.72 0.100
23.494 0.087
22.31 0.076
21.26 0.067
20.25 O.058
19 .24 0.051
18.08 0.044
16.56 o.039
14.67 o.0349
12.17 o.029
213 ©.026
5.92 0.022
3.18

.89
0.37
.15
0.00
.00
0.00
.00
0.00
.00
.00
.00
.00
Q.00
0.00
0.00
0.00
Q.00
0.00
Q.00
0.00
Q.00
0,00
0.00
0.00
0.00
0.00

1.40
.51
0.15
O.00
©.00
©.00
0.00
o.00
.00
O.00
0.00
0.00
0.00
.00
.00
0.00
0.00
0.00
.00
0.00
.00
0.00
0.00
.00
OO0
.00



HNF-9545, Rev. 0

for Windows(TM) Ver.1l.20j Oct/05/'01 12:28
HORIBA LA-910
Laser scattering particle size distribution analyzer
PARTICLE SIZE MEASUREMENT DATA i
1D## 1 011004-205 14:59 Materiai T AY101
Filename : 11004205 Source r Wade W Samples
Sample 1 SO01TOO1I8 A Lot Numbe
Condition . . i
To(He-Ne) 1 89.1 Dist.Form: Std. Sampling times © 100
(LAMP): B87.09, R.R.Index: 1.16-0.00i ( p)
Agitation HE § Circultn 1 6 U.sonic c: QOFF( 120D
Format .
Dist.base : Volume Scaling : Auto Axis : LogX - LinearyY
Data
Median 5.217pm SP._Area 24085cm*/erm?® S.D. H 5.480um
Mode 10.741um Mean S.497um
C.V. 84,3497,
Span : (D 10.0-D 20.0) /» D50 = =2.549
Dia. on 24( 5.02%) O0.817um %, on Dia.( OQ.100uMm) : .09,
Dia. on 2L{ 25.09%) : 1.509um % on Dia.(C 1.000pm) 11.39%,
Dia. on 9% 50.0%) S.217pm or, on Dia._( 10.000um) 74. 79
Dia. on 9L{ 75.094) : 10.056um % on Dia.( 100.000prmd . 100.09%
Dia. on 24( 95.09): 17.053um on on DIa.(1000.Q00pmMm) @ 100.09%,
10.03 - - =100
= / :
E / S
= - g
o / |
. AT+ E
o H M i a ;)‘
Z |3 s i | B
E L | iE
_/’ | §
3 S
0/ TPy L RS h“‘ —— - 0.0
0.02 0.1 1.0 10.0 100 1020

Size(um) Freq(2LiUUnd(2%)

Sizel(urm) Freql9L )und(si)

Particle size / pm

Size(um) Freq(2L)Und(%%)

1019.5 0.00 100.00 26.11
2890.1 O.00 100.00 22.80
777.1 2.00 100.00 19.90
678.5 Q.00 100.00 17.38
S9z.4 0.0 100.00 15.17
517.2 Q.00 100.00 13.25
a451.6 0.00 100.00 11.56
394.2 Q.00 100.00 10.10
344 .2 0.00 100.00 83.816
300.5 0.00 100.00 7.697
262.4 0.00 100.00 6.720
229.1 0.Q0 100.00 5.867
200.0 0.00 100.00 5.122
174.6 0.00 100.00 4.472
152.5 0.00 100.00 3.905
1233.1 0.00 100.00 3.409
116.2 Q.00 100.00 2.976
101.5 0.00 100.00 2.599
88.58 Q.00 100.00 2.269
77.249 0.00 100.00 1.981
67.52 0.00 100.00 1.729
58.95 0.0 100.00 1.510
51.47 0. 00 100.00 1.318
q44 .94 O. 00 1L00C.00 1.151
39.23 Q.00 100.00 1.005
344.25 .00 100.00 0.877
z29.91 0.20 100.Q0 0.766

0.67 99.80 0.669 .88 1.32
1.24 99.12 0.584 o.32 O.44
2.42 97.88B 0.510 Q.11 .11
3.32 95.46 0.445 0.00 .00
4.70 92.14 0.389 .00 .00
5.81 87.44 0.339 .00 .00
6.43 Bl.62 Q.296 .00 .00
&6.39 75.19 0.259 o .00 .00
5.90 ©68.81 0.226 Q.00 .00
5.15 6&2.90 Q.197 0.Q0 .00
4.50 57.75 0.172 Q.00 o 00
3.76 53.25 Q.150 .00 O.00
3.24 Aa49.49 0.131 0.00 Q.00
2.92 46.26 0.119% 0,00 .00
2.70 43.33 0.100 0.00 0.00
2.51 40.63 o.087 0.00 0.00
2.38 38.12 0.076 0.00 0.00
2.37 35.74 Q.067 0.00 0.00
2.38 33.37 0.058 Q.00 0,00
2.67 30.99 0.051 .00 O.00
3.31 28.32 .0449 Q.00 .00
3.87 Z5.01 Q.032 Q.00 o.00
4.62 Z21.14 0. 034 Q.00 .00
5.01 16.51 S.029 0.00 Q.00
4.67 11.50 Oo.0z26 Q.00 0.00
3.51 S .82 O.o022 Q.00 O.00
=2.00 3.3232
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HORIBA LA-910 for Windows(TM) Ver.1.20j Octs/05/'01 12:28

LLaser scattering particle size distribution analyzer
PARTICLE SIZE MEASUREMENT DATA )
1D 1 011004-206 15:04 Material r AY1CQO1

Fitename : 11004206 Source I Wade W Samples
Sample I SO01T7TO001B874 Lot Numbe
Condition X )
T (Hae-Ne) - 89.2 Dist.Form: Std. Sampgling times © 100
(LAMP): B7.39% R.R.Index: 1.16-0.00i ( >
Agitation 3 Circultn 6 U_sonic : OFF( 120)
Format .
Dist.base : Volume Scating : Auto Axis : LogX - LinearyY
Data
Meaedian : S.433um SP.Araa : 24352cm*/ecm? S.D. H 5. 702um
Mode H 10.766umMm Mean H &, 707 umMm
C.v. r BS5 019
Span : (D 10.0-D 90C.0) ¥ DS0O = 2.547
Dia. on 2§ S.09%) 0.802puMm o on Dia.C O.100um) : Q.0Q%%
Dia. on 9,( 25.09%) 1.465um <. on Dia.( 1.000pmMm) 12.39%
Dia. on Z4L( 50.09%): 5. 433 pMm o on Dia.( 10.000pumM) ! 73.0%%
Dia. on 24 75.09%)>: 10.419um o on Dia.( 100.000pm) @ 100.09%
Dia. on 95( 95.09%) : 17.703umMm o on DIa.(1000.000pum) @ 100.0%%
10_ro — (L 00
: E| o
X ]
3 =
e | w2
EAE | 2
& H E| B
E 5
3 =] ©
00—y I . ey v .T..r.,E_o
0.02 Q.1 1.0 10.0 100 1020

Particle size / ym

Size(um) Freq(@e)Und(9:) Size(um) Freql(ZR)UInd(Ss) Size(um) Freql25Und(Sh)

10619.5 0.00 100.00 26.11 o.85 99.72 QO.669 1.00 1.50
890.1 0. 00 T100.00 22.80 1.50 98.87 0.584 o.37 0.50
777.1 0.00 100.00 19.90 2.75 97.37 0.510 .13 0.13
&78.5 0.00 100.00 17.38 3.65 24.62 0.445 0.00 0.00
502.4 0.00 100.00 15.17 4.99 90.97 o.389 0.00 .00
S17.2 0.00 100.00 13.25 6.00 85.99 0.339 0.00 0.00
451.6 .00 100.00 11.56 6.50 79.99 O.296 .00 0.00
394.2 0.00 100.00 10.10 6.35 73.50 0.259 0.00 0.00
344 .2 0.00 100.00 8.816 579 67.15 o.226 0.00 o.00
300.5 .00 100.00 7.697 500 61.25 0.197 .00 .00
262.4 0.00 100.00 6. 720 4.33 56.35 0.172 0.00 0.00
229.1 Q.00 100.00 5.867 3.58 52.02 0.150 .00 Q.00
200.0 Q.00 100.00 5.122 3.05 48.45 0.131 Q.00 0.00
174.6 .00 100.00 a4.472 2.73 A45.40 0.115 Q.00 Q.00
152.5 G.00 100.00 3.905 2.50 42.67 0.100 Q.00 0.00
133.1 .00 100.00 3.409 2.30 40.16 0.087 0.00 0.00
1166.2 .00 100.00 2.976 2.17 37.87 0.076 0.00 0.00
101.5 0.00 100.00 2.599 2.15 325.70 0.067 0.00 .00
88.58 0. 00 100.00 2.269 2,17 33.54 0.058 ©.00 Q.00
77.34 O0.00 100.00 1.981 245 31.38 0.0851 .00 0.00
&7 .52 Q.00 100.00 1.729 3,10 2892 0. 0449 <00 Q.00
58.95 ©.00 100.00 1.510 3.71 25.82 0.039 .00 .00
51.47 Q.00 100.00 1.218 4.56 22.11 o.034 o.00 [aelal
44 D4 0. 00 100.00 1.151 5.11 17.55 . 029 ©.00 0.00
39.23 Q.00 100.00 1.005 4.92 1z2.44 Q. 0Z6 .00 0.00
34.25 ©.00 100.00 o.877 3.80 7.52 0.022 ©. .00 Q.00
29 921 o.28 100.00 0. 766 2.22 3.72
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HNF-9545, Rev. 0

HORl BA LA 910 for wWindows({(TM) Ver_ 1. .20j Oct/705/7°01 12:28
-

Laser scattering particle size distribution analyzer
PARTICLE SIZE MEASUREMENT DATA
1D+ Q110 11

Q4.207 15: Material : AY101
Filername ! 11004207 Source : Wade W Samples
Sample I S01TOoO1874 Lot Numbe
Condition . )
To%(He-Ne) : B9 . 4 Dist.Form: Std. Sampling times : 100
(LAMP): 87.2 R.R.Index: 1.16.0.00i ( b)
Agitation -3 Circultn b = U.sonic ONC 120)
Format ! .
Dist.base : Volume Scaling  Auto Axis : LogX - LinearyY
Data
Median H 11.185um SP.Area : 17060cm*/cm? S.0D. : 83.824pm
Mode : 145 .605SpumMean H 56, 349m
CUV. ;1 26.34%,
Span : {D 10.0-0 90.0) F DSOQ = 17.088
Dia. on 5 5.09%) : o.818um % on Dia.( . 100um) : 0.09%,
Dia. on 9%( 25.09%): 2.8790mMm o on Dia.( 1.000pm) 10.19%,
Dia. on 9( 50.09%): 11.185um % on Dia.( 10.0001MmM) : A& .7
Dia. on <4{ 75.09%) 143 .554um o, on Dia.( 100.000pm) : 4. 3%,
Dia., on 94( 9%S.09%) 1220.299um o on Dia.(1000.000um) : 100.0%%
10.0r3 = 100
/ 1
f i o
= § 2
y &g
I - - | ©
5 g -
3 | W
ERE I
z 4 LR
1 (= n E] =
= 1 =
3 | £} S
0.0 e s L & 1 e £ 0.0
0.02 0.1 1.0 10.0 100 1020

Particle size / um

Size(pm) FreqdZai)undl(9:) Size(pm) Freq(Za)Und(9:) Size(umn) FreqdShi)Und(%%)

1019.5 0.00 100.00 26.1 1 0.47 63.28B 0.669 o.o8 1.53
890.1 0.00 100.00 22.80 Q.95 62.81 o0.584 .40 0.56
777.1 0.00 100.00 19.90 1.64 61.86 0.510 0.16 .16
678.5 O.00 100.00 17.38 2.37 60.22 0.445 0.00 .00
592.4 .00 100.00 15.17 3.13 S57.85 0.389 Q.00 Q.00
517.2 0.00 100.00 13.25 3.73 5aq.72 0.339 .00 .00
a451.6 0.00 100.00 11.56 4.04 50.99 0.296 0.00 .00
394.2 0.18 100.00 10.10 3.95 46.96 0.259 0.00 0.00
344.2 0.3z 99.82 8.816 3.61 43.00 0.226 Q.00 .00
200.5 1.05 99.50 7.697 3.11 39.39 o.197 .00 .00
262.4 2.17 98.45 6. 720 2.68 36.28 o.172 .00 O.00
229.1 4.45 96.28 5.867 2.18 33.60 G150 .00 0.00
200.0 6.19 91.83 5.122 1.83 31.42 0.131 0.00 Q.00
174.6 7.11 85.64 4. 472 1.6C 29.59 0.115 0.00 Q.C0
152.5 7.97 78.53 3.905 1.43 27.99 Q.100 Q.00 0,00
133.1 4.54 70O.56 2.409 1.28 26.56 0.087 Q.00 .00
116.2 1.71 6€6.02 =976 1.18 25.29 C.076 Q.00 O.00
101.5 0.52 64.31 2.599 1.1 24.11 C.067 0.00 0.00
83.58 .18 63.79 2.269 1.16 Z22.95 0.058 0.00 Q.00
77.34 Q.00 63.61 1.981 1.33 21.79 0.051 0.00 0.00
67.52 0.00 &63.61 1.729 1.75 20.46 0.044 Q.00 0.0
S58.95 0.00 &63.61 1.510 2.1 18.71 Q.039 Q.00 .00
51.47 Q.00 63.61 1.318 2.87 16.53 .03 Q.00 .00
44 .94 G.00 63.61 1.151 3.46 13 .66 0.0Z9 .00 Q.00
39.23 Q.00 &63.61 1.005 2.63 10.20 Q.026 .00 .00
34.25 0.12 63.61 ©.877 3.07 & . 58 [0 & gl 0.00 .00
29.91 0.21 &53.49 0.766 1.97 3.51
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HNF-9545, Rev. O

for Windows(TM) Ver. 1.31 Nov/01 /7/20Q13:04

HORIBA LA-910

Lasar scattering particle size distribution analyzer
PARTICLE SIZE MEASUREMENT DATA
| Dy 119011004208 15:14
Filename : 11004208

Source

s Wade W Samples
Lot Numbe

Sample : SO1TOO1874 Test Numb : Dup
Material @ AY101 Instrument
Condition . .
T(He-Na) - 89.53 Dist.Form '@ Std. Sampling times 100
(LAMPD) : 87 .29 R.R.index : 1.16-0.00i§ ( i 2
Agitation 1 Circulation : & Ultrasonic  ONE 120)
Format N i
Pist.base : Volume Scaling : Auto Axis : LogX - LinsaryY
Data
Median 12.415um SP_Area @ 18189cmiscm® S.D. 0 Bl.507pm
Mode ;143 668uymMean . 69.231pm
C.V. :117.73% Span : (D 10.0-D 90.0) Yy D50 = 14.935
Dia. on <%( 5.09L) ¢ O B260uMmM o, on Dia O.100pMm) (e Wal:-A
Dia. on 25( 25.09) 3.375pm o on Dia. 1.000pm) ¢ 9.697
Dia. an 940 850 025 12.415um o5 on Dia.( 10.000pMm) : Aa. 2o,
Dia. on 24¢( 75.09%) :142.47 7pm o on Dia.( 100.000pm) ¢ &1.1%7
Dia. on 25( 95.09%4) :214.098urm o7, on Dia.(1000.000um) : 100.0°%,
10.0rg———- - e e —— =100
+ 3 - E
r / E| @
=2 a)r
wR X I —TTI L =l 2
EnlE L | o
5 [ | a2
= E ! E | 2
g1 e | £
E o E| S
, - —| : 3
| ;’. I k l
o] E 7 ﬁ';Aj?” “” ‘I ﬂvl"r*ffr _1"‘1 ]
002 0.1 1.0 100 100 1020

Particle size / ym

Sizalprm) FreqfogiyUnd(7%) Size(um) Freq(EOUnd(9%) Sizel(um) FreqdZGoUnd{(9%)

1019.5 .00 100.00 2.1 1 .43 59.33 0.669 0.949 1.49
89051 .00 100.00 22.80 0.86 58.90 0. S84 O .30 o.54
7771 0.0 100,00 19 920 1.46 58.03 0.510 0.15 .15
678.5 ©0.00 100.00 17.38 2.13 56.57 Q.445 Q.00 0.00
592.49 0.00 100.00 15.17 2.83 54.45 0. 389 .00 0. 00
517 .2 .00 100.00 13.295 3.40 51.62 Q.339 c.00 0.00
451.6 0.00 100.00 11.56 3.73 48.23 0. 296 0.00 O.00
3949 2 0.15 100.00 10.10 3.70 44 .50 0.259 O.00 0.00
394 .2 0.27 99.85 8.816 3.42 40.80 0.226 Q.00 .00
300.5 o0.86 99.59 7.697 2.97 37.38 o.197 0.00 .00
262 4 1.80 98.73 &.720 2.57 34.41 o.172 0.00 0.00
229.1 3.86 96.92 5.867 2.10 31.84 0.150 a.00 .00
200.0 5.92 93.06 5.122 1.76 29.74 0.131 .00 0. 00
174.6 7.45 87.14 a 472 1.53 27.99 0.115 .00 .00
152.5 9.41 79.69 3.905 1.36 26.45 0.100 0.00Q .00
133.1 6.27 70.28 2.409 1.21 25.09 Q.087 0.00 .00
11,2 2.85 64.01 2.976 1.11 23.88B O.O76 0.00 .00
101.5 0.96 61.16 2.599 1.09 22.77 Q.067 0.00 O.00
BB.58 0.39 60.21 2.269 1.08 2Z21.68 0.o58 O.00 0.00
77.34 0.13 59.82 1.981 1.24 20.60 0.051 Q.00 O.00
&7 52 0.00 59.69 1.729 1.63 19.36 O.04q4 0.00 0.00
58.95 0.00 59.69 1.510 2.04 17.73 O.039 0.00 G.00
51.47 0.00 59.69 1.318 2.69 15.69 0.034 0.00 0.00
449,24 0.00 59.69 1.151 32.26 13.00 o.029 0.00 0.00
39 .23 000 59.69 1.005 2.44 2.74 0,026 0.00 Q.00
34.25 0.15 659.69 0.877 Z2.93 6.31 0,022 .00 .00
29.91 O.22 59.55 . 766 1.89 3.38
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HORIBA LA-9S

t.aser scattering particle size

HNF-9545, Rev. 0

10

distribution anailyzer

for windows(TM) Ver.

1.31

Qct/ 30/ 20002:17

PARTICLE SIZE MEASUREMENT DATA
1 19011004.193 13:3 Source : Wade W Samples
Filenama 11004193 Lot Numbe :
Sample 1 S0ITOO187] Test Numb
Mateaerial : AY101 Instrument
Condition -
ToL(He-Ne) : 87 6% Dlst Forrm : Std. Sampling times : 100
CLAMP): 86.89% R.index : 1.16-0.00i '_)
Agitation 1 CurcuLatnon HE =) Ultrasonic t OFF¢ 120)
Format
Dist.base : Number Scaling : Auto Axis : LogX - LinearYyY
Data
Median O.909urm SFP_Aresa 10487 crm/cm?® S.D. H O.803um
Mode o.8244um Mean H 1.082um
C.V. 74.20% Span : (D 10.0-D 90.0) ¥ D50 = 0.939
Dia. on F4( S5.095) Q. S22HMmM % on Dia . O.100Hm) : 0.0,
Dia. on %¢( 25.095) O.756um on on Dia.¢ 1.000um) ; 62.2%,
Dia. on 95¢( S50.09%) 0. 909%urm . 9% on Dia.( 10.000um) 99 . 9%,
Qia. on F%( 75.0%) 1.140um %5 on Dia.( 100.000um) : 100.0%%
Dia. on 2( 95.0%9%4) 1.954um Z on Ria (1 000.00aum) . 100.0%
20. 100
B r_ A
4 ar
. =
] ]
oy
w214 H B2
B =1
gl Al M
gl 1B
Ve b / E =
b g
p = =]
: [=
0. L] Ii‘il’l Ll T T LR ] T T ¥ llTl’Il T T i‘_l_rfi'TI T T T T \lll"l 0

0.02

1019.5
820.1
777.1
&78.5
59z2.4
517.2
451 .6
394.2
344.2
300.5
262.49
229.1
200.0
174.6
152.5
133.1
116.2
101.5
288.58
77.34
&67.52
58.95
51.47
a4g.94
39.23
34.25

0.1 1.0 ‘ 10.0 100 1620
Particle size / pm
Size(pm) Freq(9hiUnd(%%) Size(um) Freq(2Z)Und(gg) Size(pm) FreqlSziUndcss)

Q.00 100.00 26.11 SO0 100,00 QO.669 10.66 10.66
0. .00 100.00 22.80 .00 100.00 0.584 .00 O.00
O0.00 100.00 19.90 .01 100.00 0,510 .00 .00
Q.00 100.00 17.38 Q.01 9T .99 0.445 0.00 .00
O.00 100.00 15.17 Q.02 99.98 0.389 0.Q0 0.00
.00 100.00 13.2%5 Q.03 D99.96 0.339 0. 00 .00
.00 100.00 11.56 0.0a 99.93 0.296 0.00 .00
Q.00 100.00 10.10 0.06 99.89 Q.259 Q.00 Q.00
0.00 100.00 8.816 0.08 99.83 0o.226 .00 .00
Q.00 100.00 7.697 .11 99 .75 0.197 .00 .00 -
Q.00 100.00 & 720 Q.14 99.64 Q.172 0.00 .00
0©.00 100.00 5.867 Q.17 99.30 G.150 0.00 o.00
.00 100.00 5. 122 Q.22 99 33 0.131 .00 0.00
0. 00 100.00 4a.472 0.29 99.11 0.115 .00 .00
0.00 100.00 3.905 0.38 98.82 Q.100 Q.00 0.00
0.00 100.00 3.409 0.50 98 . aaqa .08/ 0.00 o.0Q0
.00 100.00 2976 0.66 97.9S Q.07 O.Q0 Q.00
.00 100.00 2. 599 o.21 D7 .29 O.067 O.00 ©.00
Q.00 100.00 =2 269 1.26 95.38 Q.O058 OO0 o.00
0.00 100.00 1.981 1.94 9%.12 Q.051 .00 Q.00
Q.00 100.00 1.729 3.29 93.19 0.04a4 0.00 Q.00
0.00 100.00 1.510 5.7 89.89 0,039 0.00 .00
.00 100.00 1.318 869 84.63 Q.034 0.00 0.00
.00 100.00 1.151 13.14 75.94 0.029 0.00 .00
0.00 100.00 1.005 17.36 62 .80 0.026 .00 O.00
.00 100.00 0.877 18.84 45 43 Q.Q22 0.00 .00
0.00 100.00 Q. 766 15.93 26.59

29.91
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A

HORI BA LA 910 for Windows(TM) Ver. 1.31 Qaet/730 /72000217

Laser scattering particle size distribution analyzer
PARTICLE SIZE MEASUREMENT DATA
1022 H 94 13:38

1 19011004.1 B=3 Source i Wade W Samples
Filename @ 11004194 Lot Numbe :
Sample I 501ToO1871 Teast Numb
Material : A¥101 Instrument

Condition

Za(He-Ne) : 87.6? Dist.Form : Std. . Sampling times : 100
(LAMP): B6.B9% R R.Index : 1.16-0.00i ’_)
Agitation 3 Circulation ;: &6 Ultrasonic r OFF( 120)
Format i
Dist.base : Number Scaling : Auto Axis : LogX - LinearyY
Oata
Median H Q0.870pum SP.Area O9B62cm*/am? S.D. H 0. 762um
Mode : O.821pum Mean H 1.023um
C.V. : 7a4.459 Span : (D 10.0-D 90.0) 7 D50 = 0,953
Dia. on 94(¢ 5.09L) 0. 582 13m = on Dia.¢ Q. 100pm) Q.0
Cia. on Z5( Z25.09%) : 0. 715um T on Dia.( 1.000uMm) : 56 . 997,
Dia. on (¢ 50.0%%) : o.870um" - %% on Dia.( 10.000puMm) @ 99.99;,
Dia. on 94( 75.095) : 1.095um T on Dia.( 100.000um) : 100.09%%
Dia. on G( 95.09%) : 1.830pm 2 on Dia.(1000.000uMm) : 100,09z
20.0 100

Frequency %
1
=

o1 b A §

Cumulative % undersize

e
1

o. T T T Y 7T T =TT Tr T L LA o T T T Ty T LIt S e 2

0.02 0.1 . 1.0 10.0 100 1020
Particie size / pm

Size(urm) Freq(SRIUnd(9%) Size(um) Freqd@eoilndd9h) Size(um) Freql(oadUnd(en)

1019.5 0.Q0 100.00 26.11 0.00 100.00 0. 669 10.82 17.14a
890.1 0.00 100.00 22.80 0.00 100.00 0.5234 6.32 5.32
777.2 .00 100.00 12.90 C.00 100.00 ©.510 Q.00 .00
678.5 0.00 100.00 17.38 0.01 99.99 0.445 0.00 .00
592.4 0.00 100.00 15.17 0.0 99,98 @ O0.389 ,00 ©.00
517.2 ©.00 100.00 13.25 c.02 99.97 Q.339 .00 .00
451.6 O0.00 100.00 11.56 0.04 99.94 0.296 0,00 .00
394.2 0. 00 100.00 10.10 .05 9991 0.259 Q.00 Q.00
3442 Q.QC 100,00 8816 0.07 99.85 0.226 ©.C0 .00
300.5 0.00 100.00 7.697 Q.09 99.78 0.197 .00 .00
262.4 0.00 100.00 &. 720 0.12 99.69 o.172 0.00 .00
229.1 0.00 100.00 5.867 0.15 99.57 0.150 O.00 0.Q0
200.0 0.00 10C.00 5.122 0.19 99.4942 0.131 .00 O.00
174.6 0.00 100.00 ].a472 0.24 99.23 0.11%5 0.00 .00
152.5 0.00 100.00 3.905 0.32 9858.99 ©.100 0,00 .00
1321 Q.00 100.00 3.409 .41 98.67 ©.087 .00 0.00
116.2 0.00 100.00 2.976 0.55 98.26 0.076 0.00 .00
1C1.5 0.00 100.00 2.599 0.75 97.71 o.067 ©.00 .00
BB.58 0.00 100.00 2.269 1.04 96.97 Q.058 Q.00 0.00
77.34 .00 100.00 1.981 1.60 95.93 o.051 .00 0.00
&67.52 0.00 100.00 A.729 2.77 ©9a4.33 ©.044 Q.00 0.00
58.95 0. Q0 100.00 1.510 4.52 91.56 0.039 0.00 0.00
51.47 0.Q0 100.00 1.318 7.66 8B7.04 0.034 o. 00 .00
4.4a.94 Q.00 100.00 1.151 11.93 79.38 0.029 .00 0.00
39.23 0.00 100,00 1.005 16.28 67.45 o.026 o.00 .00
34.25 0. 00 100.00 0.877 1222 51.17 0.o22 .00 0.00
29.91 Q.00 100.00 0. 766 15.82 32.95
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HORIBA LA-910

for Windows(TM) Ver. 1.31 Qct/ 20/

Laser scattering particle size distribution analyzer

PARTICLE SI1ZE MEASUREMENT DATA
1D :19011004-195 13:44

Filenarme : 11004195
Sample :SO01TOO1871
Material AY101

Condition

Source I Wadea' W Samples
Lot Numbea

Test Numb

instrurment :

‘2000=2:18

T (He-Nay 87.1; Dist.Form : Std. Sampling times [ 100
LAMPY: 85 3% R.R.Index : 1.16-0.00i f 8
Agitation 3 Circulation : 6 Ultrasonic T ONC 120D
Format .
Dist.base : Number Scaling D Auto Axis : LogX - LinearY
Data
Median O.793um SP.Area 14130cm*’cm?® S. D, O_S594a1m
Mode : O.810um Mean Q. 894pm
CoW : 66,4497 Span (D 10.0-D920Q.0) /D50 = 0879
Dia. on 24( 5.09%) O.50Z2urm 27, on Dia.( 0.100um) : O. 0%,
Dia. on 94 25.0%) : O0.649uMm o5 on Dia.( 1.000pm) 77.19%
Dia. on 24 S0.09%) : O.793pm o on Dia.( 10.000purm) : o99.99%
Dia. on 25 75.0%9%) 0. 980um % on Dia.{ 100.000um): 100.09;
Dia. on 92.( 9%5.0%%) L. 490pm o on Dia. (1000.000um) 1 100.09%
20. = e 100
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0. R v yr L L T T e z—.—1r.4‘-|0.0
0.02 0.1 1.0 10.0 100 1020

Size(urm) Freqd2h)Und(9s)

Particle size / pm
Size(um) Freq(oaiUnd(eg)

Sizel(pm) Freq(SLiUnd(9s)

1019.5 Q.00 100.00
890.1 Q.00 100.00
7771 .00 100.00
S78.5 Q.00 100,00
592.9 Q.00 100.00
517.2 0.00 100.00
451 .6 .00 100.00
39a4.2 Q.00 100.00
344.2 Q.00 100.00
300.5 .00 100.00
262.4 0.00 100.00
229.1 0.00 100.00
200.0 0.00 200.00
174.6 ©.00 100.00
152.5 0.00 100.00
133.1 Q.00 100.00
116.2 .00 100.00
101.5 Q.00 108.00
88.58 0.00 100.00
77.34 .00 10C.00
67.52 0.00 100.00
58.95 0. 00 100.00
51.47 0.00 100.00
a4 =94 0.00 100.00
32.23 0.00 100.00
34.25 ©.00 100.00
29.91 .00 100.00

26.11 Q.00 100.00 0.669
z22.80 0.00 100.00 O.584a
19.90 ©.00 100.00 ©.510
17.38 O.01 100.00 0.445
15.17 o0l 99.99 0.389
1325 0.01 99.98 0.339
11.56 .02 99.97 0.296
10.10 0.03 99.95 0.259
8.816 0.04 99.92 0.226
7.697 .05 99.88 ©.197
&. 720 0.06 99.83 0.172
5.867 o088 99.76 0.150
5.122 0.10 99.69 C.131
a.a472 0.12 99.59 ©0.115
3.905 0.16 99.46 0.100
3. 409 .21 99.30 0.087
2.976 o.z28 99.09 0.076
2.599 0.39 98.81 C.067
2.269 0.56 98.41 0.058
1.981 .91 97.85 O.051
1.729 1.67 96.95 0.044
1.510 2.92 95.28 ©.039
1.218 5.43 92.37 0.024
1.151 9.35 8B86.94 0.029
1.00%5 l4a.25 77.59 0.026
o.877 17.90 &63.34 0.0z22
O0.766 17.50 45.43
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13.47 27.93
8.83 14.46
5.63 5.63
.00 0.00
.00 0.00
.00 Q.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 ©. 00
.00 Q.00
0.00 0.00
Q.00 O.00
.00 Q.00
0.00 0.00
©.00 0.00
.00 .00
.00 .00
Q.00 G.00
<.00 .00
©.C0 .00
0.00 O.00
0.00 O_00
O0.00 0.00
.00 0.00



HNF-9545, Rev. 0

HORI BA LA 910 for Windows{(TM)> Ver. 1.31 Cect/30/'20002:27

Laser scattering particle size distribution analyzer
PARTICLE SIZE MEASUREMENT DATA
1D : 190 a8

11004-196 13: Source I Wade W Samples
Filenarme @ 11004196 Lot NMumbe
Sample :S01ITOO1I871 Tast Numb
Material :: AY101 Instrument :
Condition . N
T%(He-Ne%: 87.2 Dist. Form : Std. Sampling tirmeas :© 100
(LAMP): B5.5 R.R.Index : 1.16-0.00}) e
Agitation 1 Circulation : 6 Ultrasonic TONG 120
Format
Dist.base : Number Scaling : Auto Axis : LogX - Lineary
Data .
Median : O.794um SP.Area 14548cm/cm?* S.D. : O.S592um
Mode : O.810pm Mean H 0.895uMm
c.uV. : 66,169, Span (D 10.0.090.0) Y DSO = 0.877
Dia. on 95 5.09%) ¢ Q. 503pm % on Dia,( Q.100um) ¢ Q.09
Dia. on 9( 25.095) : 0.650umMm Y% on Dia . 1.000pm) - 77.19%
Dia. on Z%( 50.09%) 0.794urm % on Dia.( 1O.0O0Qum) : D9. 9%
Oia. on 5¢( 75.09%) O.281pm o on Dia.¢ 100.000pum) ! 1060.0<7,
Dia. on 2%( 95.09%) : 1.489um 2 on Dia.(1000.000umMm) : 100.09;
20. 100
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0. Ty L L | T 0.0
0.02 0.} 1.0 10.0 100 1020

Particle size / ym
Size(um) Freq(gei)naddes) Size(nrm) Freq(HUnd(9h) Size(um) Freq(9hiUund(2s)

1019.5 O.Q0 100.00 26.11 0.00 100.00 0.669 13.45% 27.78
89G.1 Q.00 100.00 22.80 G.O00 100.00 o 584 8.77 14.33
777.1 0.00 100.00 19.90 0.00 100.00 Q.510 5.56 5.56
6e78.5 0.00 100.00 17.38 0.01 100.00 . O.445 .00 O.00
592.4 0.00 100.00 15.17 .01 99.99 0.389 0.00 0.00
5172.2 Q.00 100.060 13.25 Q.01 99.98 O .339 0.0 Q.00
451 .6 0.00 100.00 11.56 .02 99.97 O.296 .00 0.00
394.2 0.00 100.00 10.10 0.03 99.95 0.259 .00 0.00
344 .2 Q.00 100.00 B8.816 .04 99.92 0.226 Q.00 Q.00
3IQ0.5 Q.00 10G.00 v.&97 C.O05 99.88 0.197 0.00 0.00
26=2 .4 0.00 100.00 6. 720 .07 99.82 0.172 .00 .00
229.1 0,00 100.00 5.867 .08 99.76 0.150 O.00 0.00
200.0 0.00 100.00 S.122 .10 99.68 0.131 o.00 .00
174.6 0.00 100.00 ]q.472 0.13 99.58 0.118 Q.00 Q.00
152.5 0.00 100.00 2.905 0.16 992.46 0.100 0.00 O.00
133.1 .00 100.00 3.409 0.21 99.29 o.087 0.00 .00
116.2 ©.00 100.00 2.976 o.z8 99.08 0.076 0.00 Q.00
101.5 0.0 100.00 2.599 .39 98.8B0 O.O67 C.00 O. GO
88.58 0.00 100.00 2.269 .56 98.41 0.058 0.00 0.00
77.34 0.00 100.00 1.981 0.90 97.86 0.051 0.00 .00
&67.52 0.00 100.00 1.729 1.66 96.96 0.044 0.00 0.00
58.95 Q.00 100.00 1.510 2.91 95.30 0.CG39 .00 .00
51.47 Q.00 100.00 1.318 5.43 92.39 0.034 0.00 0.00
44.94 O.00 100.00 1.151 2.38 86.96 0.029 0.00 .00
39.23 0.00 100,00 1.005 14.30 77.58 0.026 Q.00 .00
34.25 Q.00 10G.00 Q.877 17.97 &3.28 0.022 0.00 ©.00
29.91 Q.00 100.00 0.766 17.53 45.31
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HNF-9545, Rev. 0

HORIBA LA-910 tor Windows(ThM) Ver. 1.31 OCet/ 30/ 20002:27

Laser scattering particie size distribution analyzer
PCJ:\RTICLE SI!ZE MEASUREMENT DATA

S011004-197 1359 Source t Wade W Samples
Fileaname : 11004197 Lot Numbe :
Sampie I SO1TOO1l871 Test Numb :: Dup
Material :: AY10]1 instrument
Condition )
T%(H Nead ¢ 88.9; Dist.Form : Std, Sampling times : 100
L AMP): 82.0 R.R.Index : 1.16-0.00i f I'-}
Agitation -1 Circulation : & Ultrasonic T OQOFF( 1 20)
Format
Dist.base : Number Scaling : Auto Axis : LogXX - LinearY
Data .
Median : 0.893um SP._Area 13399cm/cm?* S.D. : 0. 762um
Mode : o.825pm Mean : 1.052um
C.V. : 72,439, Span (D 10.0-00 90.0) » DSO = 0.973
Dia. on 95 5.09) : O.577um oL on Dia.( O.100pmMm) : O.0%
Dia. on 95( 25.09) : Q. 731um 7 on Dia.( 1.000mm) : &63. 897,
Dia. on 95( 50.09%) : 0.893um 6 on Dia.( 10.000uMm) ¢ 99,997,
Dia. on 95( 75.09%) : 1.126pm 5 on Dia.( 100.000pm) @ 100,09,
Dia. on S5 95.09%) : 1.910um o, om DIa. (1000 . 000uMm) @ 100.09%
20. 100
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0.02 0.1 1.0 10.0 100 1020

Particle size / um
Size(um) Freq(ZB)Und(F) Size(pum) Freq(Zh)Und(ed) Sizedpum) FreqdoodUnd(gs)

1019.5 Q.00 100.00 R&.11 .00 100.00 0.669 9.75 15.24
890.1 0.00 100.00 22.80 O.00 100.00 0.584 5.49 5.49
77713 Q.00 100,00 19.90 0.01 100.00 0.510 0.00 Q.00
678.5 0.00 100.00 17.38 0.01 99.99 . 0.4485 0.00 0.00
59z.4 0.00 100.00 15.17 0.02 99.98 o.389 O.00 .00
517.2 0.00 100.00 13.25 Q.03 99.96 O.339 0.00 Q.00
451 .6 0.00 100.00 11.56 .04 99.94 Q. 296 Q.00 0.00
394.2 0.0 100.00 10.10 .05 99.90 O.259 0.00 Q.00
344.2 G,.00 100.00 8816 Q.07 99.85 0.226 Q.00 0.00°
300.5 0,00 100,00 7.697 0.10 99.77 0.197 0.00 0.00
z62.4 O0.00 100.00 &. 720 .12 99.68 0.172 C.00 .00
229.1 O.00 100.00 5.867 .15 99.55 0.150 .00 .00
200.0 Q.00 100.00 5.122 Q.20 99.40 0.131 Q.00 Q.00
174.6 .00 100,00 Q. 472 .26 99.20 ©.115 0.00 0.00
152.5 0. 00 100.00 2.905 0.34 98.95 O.100 O.00 0.00
133.1 0.0 100.00 3.409 0.46 95B.60 C. 087 0.00 ©.00
116.2 .00 100.00 2.976 .61 98.1S 0.076 Q.00 Q.00
101.5 .00 100.00 2.599 .85 97.54 0.067 0.00 0.00
88.58 .00 Y100.00 2.269 1.19 96.69 ©.058 o.00 0.00
77.34 .00 100.00 1.981 1.85 95.49 0.051 .00 Q.00
a7 .52 .00 100.00 1.729 3.16¢ 93.65 0.044 0.00 0.00
58.95 0.00 100.00 1.510 5.07 90.49 0.032 O.00 .00
51.47 0.00 100.00 1.318 B8.37 BS5.42 0.034 0.00 .00
a4 o9 0.00 100.00 1.151 12.62 77.049 0.029 O.00 0.0
39.23 O.00 100.00 1.005 16.57 64.42 C.026 0.00 .00
349 .25 0.00 1006.00 0.877 17.79 47.86 0.022 .00 .00
29.91 0.00 100.00 0.766 14.82 30.07
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HORIBA LA-910

HNF-9545, Rev. 0

for Windows(TM) Ver.

Laser scattering particle size distribution analyzer

PARTICLE
1D#

SIZE MEASUREMENT DATA
14:03

1.3}

Oct/30/°20002:28

1 19011004-198 Source . Wade W Samples
Filename 11004198 Lot Numbe
Sample I SO1TO01l8e7]1 Test Numb : Dup
Mateaerial : AY1O01 Instrument
Condition
T (Ha-Ne) 88.8; Dist. Form : Std. Samptling times : 100
(LAMPY: B7.99% R.R.Index : 1.16-0.00ij ; ’2
Agitation 3 Circulation ;| 6 Ultrasonic : OFF( 120)
Format
Dist.base : Number Scaling © Auto Axis : LogX - LinearyY
Data
Median O.883pm SP . Area BBS5cm*/cm?® s5.D. O.756umMm
Maode O0.819pum Mean : 1.042HMM
[TV 72.599% Span (D 10.0-D 90.0) ¥ DSO = 0.898
Dia. on <5L( 5.09%) 0.617um gL on Dia ¢ O.100pMm) : Q. 097,
Dia. on 94( 25.09%) : O.739um on on Dia. 1.0001MmM) ¢ &5 897,
Dia. on F({ 50.09%) : . 883um =, on Dia.( 10.000pum) 99,997,
Dia. on 94 75.09%) : 1.103pm o5 on Dia.( 100.000pm) 1 100.0%
Cria. o Z5¢( 95.09%) : 1.8368pm o, on DiIa. (1 000.000pum) 1 100.0%,
20. — ——= EIOO
] 8
: s
e | | - /“ - 2
gl >
gt i
& |] / |8
| ] =
1 E
1 3
0.02 0.1 1.0 10.0 100 1020

Size(Hm) Freql(ZadUnd(9%)

Sizael(pm) Freq(9LiUnd(Sh)

Particle size / pm

Size{pm) Freq{FHiUnd(S%)

10192.5 O.00 100.00 265.11
890.1 .00 100.00 22.80
777.1 ©0.00 100.00 19.90
&e/8.5 0.00 100.00 17.38
Saz a 0. 00 100.00 15.17
517.2 0.00 100.00 13.25
451.6 0.00 100.00 11.56
3949.2 0.00 100.00 10.10
344.2 0.00 100.00 8.816
300.5 0.0 100.00 7.697
z262.4 0.00 100.00 &. 720
229.1 0.00 100.00 5.867
200.0 0.00 100.00 5.122
174.6 0.00 100.00 a4.472
152.5 O.00 100.00 3.905
133.1 0.00 100.00 3.409
1l16.2 Q.00 100.00 2.976
101.5 Q.00 100,00 2.599
88.58 0,00 100.00 2,269
77.34 0.00 100.00 1.281
67.52 0.00 100.00 1.729
58.95 0.00 1Q0.00 1.510
%51.47 0.00 100.00 1.218
44 949 .00 100.00 1.151
39.23 Q.00 100.00 1.005
34.25 0.00 100.00 o.8B77
29.91 0.00 100.00 0.766

0.00 100.00 0.669 12.12 12.12
0.00 100.00 0.584 .00 0.00
©.00 100.00 0.510 .00 0.00
0,01 100.00 0. 445 0.00 0.00
.01 99.98 0.3289 0.00 O.00
.02 9997 0. 239 0.00 0.00
.04 99.94 0.296 0.00 O.00
0.05 99.91 0.259 0.00 .00
.07 99.8B6 0.226 0.00 .00
C.09 9979 Q.197 0.00 O.00
Q.12 99.69 0.172 0.00 .00
0.15 99.57 0.150 0.00 0.00
0.19 99.42 ©.131 0.00 .00
0.25 99.23 0.115 Q.00 0.00
Q.32 98.99 0.100 Q.00 0.00
.42 98.67 0.087 0.Q0 .00
0.55 98.25 0076 0.00 0.00
o.75 97.70 0.067 0.00 .00
1.04 96.95 C.058 .00 .00
1.62 95.91 0.051 ©.00 000
2.82 94.29 0.044 Q.00 .00
4.62 91.47 0.039 .00 .00
7.92 B&.85 0.034 ©.00 .00
1249 78.93 0.029 .00 0.00
17.28 &6.44 0.026 .00 0.00
19.66 49.16 O.022 O.00 .00
17.38 29.50
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HORIBA LA-910

HNF-9545, Rev. 0

for Windows(TM) Ver. 1.31

Laser scattering particle size distribution analyzer

PARTICLE SI1ZE MEASUREMENT DATA
1 D#t 1 99 14:09

9011004-1

o Source

OQct/30/,°'20012:29

cwade W Samples

Filoenarmne : 1100419 Lot Numbe
Sampie 8017001871 Test Numb : Dup
Material AYi101 Instrurment :
Condition
T (Ha-Nea) 88.3% Bist Forrm  © Std. Sampling times : 100
(LAMP) : 86.79% R.R.iIndeax : 2.16-0.00i
Agitation : 3 Circulation : & Ultrasonic : ONE 120>
Format
Dist. base : Number Scaling r Auto Axis : LogX .- LinearyY
Data .
Median O.788um SP_Area 1A4067cm¥/em? S.0D. o.576um
Mode O0.809um Mean : O.885umMm
C.V, 65.13% Span 1 (D 10.0-090.0) 7/ D50 = O.B&6D
Dia. on 9L 5.09%) : O.500um T on Dia 0. 100pnMm) C.09%
Dia. on 9.( 25.09%) . Q0. 645mumMm % on Dia.¢ 1.000urm) 77 .89,
Dia. on 9( 50.09%5) : Q. 788um s on Dia.C 10.000umMm) : 99 . 9%,
Dia, on 95{ 75.09%): Q. 973um s on Dia.( 100.Q00um) : 100.0%9
Dia. on 9%( 95.09%) ! 1.470pumMm Y% on Dia.(1000.000um) : 100 .09,
20.0, — —— 100
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0. T T T A A E———— T T 0
0.02 0.1 1.0 10.0 100 1020
Particle size / pm
Size(purm) Freq(2HUnd(ed) Sizel(prm) FreqdShi)Und(s) Size(um) FreqlZo)Und( )
1019.5 Q.00 100,00 26.11 0.00 100.00 0. 669 13.73 28.59
8920.1 0.00 100.00 Z22.80 O.00 100.00 O.5S84a 2.05 14.85
777.1 0.00 106.00 19.90 0.00 100.00 0.510 5.80 5.80
S78.5 .00 100.00 17.38 0.00 100 .00 0.445 .00 0.Q0
592.4 0. 00 100.00 15.17 0.01 99 .99 0.389 .00 o.g0
517.2 0.00 100.00 13.25 0.0 99 98 0.339 ©.00 0.00
451.6 Q.00 100.00 11.56 0.02 9997 0.296 0. 00 .00
394.2 .00 200.00 1C.10 ©.03 99,95 0.259 .00 0.00
344.2 0.00 100.00 8.816 Q.04 99 .92 0.226 0.00 0.gC
300.5 0.00 100.00 7.697 0.05 99.89 0.197 o0.00 .00
2624 0.00 100.00 6.720 0.06 99 84 0.172 0.00 0.00
229.1 .00 100.00 5.867 Q.07 99.78 0.150 0.00 0.00
200.0 .00 100.00 5. 122 0.09 99 .71 0.131 Q.00 Q.00
174.6 .00 100.00 a.472 0.1 99.62 0.115 .00 .00
152.5 .00 100.00 3.905 o.15 99,50 0.100 0,00 0.00
133,13 0.00 3100.00 3.409 O.20 99,34 0.087 .00 0.00
116.2 Q.Q0 1900.00 2.976 o.26 99,15 O 076 0.00 .00
101.5 0.00 100.00 2.599 .37 98.88 o067 O.00 .00
88.58 0.00 100.00 2.269 0.53 98 .51 0.058 ©.00 .00
77.34 .00 100.00 1.981 0.85 97.99 0. 051 .00 .00
67.52 0.00 1900.00 1.729 1.58 97.13 O.0a4q Q.00 .00
58.95 0.00 100G.00 1.510 2.79 95.5%5 o.039 .00 .00
51.47 0.00 100.00 1.218 5.25 92.76 0.034 o.00 O.00
G D4 O0.00 100.00 1.151 2.16 87.51 Q.029 0.00 O .00
39.232 0.00 100.00 1.005 14.12 78.35 0.026 .00 0.00
34 .25 .00 100.00 0.877 17.94 &4.23 0.022 Q.00 .00
29 .91 0.00 100.00 0.766 17.70 46.29
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HORIBA LA-910

HNF-9545, Rev. 0

for Windows(TM3> Vver, 1.31

Laser scattaring particlie size distribution analyzer

PARTICLE SIZE
1D :19011004-2
Filename :
Sample
Material

Condition

MEASUREMENT DATA
OC 14:13

Source
Lot Numbe
Test Numbd : Dup
Instrurment

Qet/ 30/7'20002:29

: Wade W Samples

ZiHe -Ne) : 88.5 Dist.Form : Std. Sampling tirmes @ 100
AMP): B6.99%, R.R.Index : 1.16-0.00ij 2
Agitation : 1 Circulation : 6 WUltrasonic t QNG 120)
Format
Dist.pase : Number Scaling : Auto Axis : LogX - LinearyY
Data .
Maedian H O.796urm SP Area 17507cm@*/crm?®* S D H .S 70pm
Mode 0. 810um Mean Q.893pum
C.v, 63.799; Span (D 10.0-D90.0) / D50 = 0.865
Dia. on 9%( 5.09%) : 0.506pmMm 9%, on Dia.( QL 1O00Rum) 0.0%,
Dia. on 25 295.09%) O. 654 pum o, on Dia ( 1. 000umMmd : 77.09%
Dia. on 94( S0.0%) O.796um o5 on Dia.( 10.000pm) ¢ 99 .99,
Dia. on 25( 75.09%%) O. 981 pm o, on Dia.( 100.000um) : 100.09%,
Dia. on 2L 95.09%) : 1.479um L on Dia. (1 000.000um) : 100.097,
20.
-4 —‘
= | =2
B =
£ / n A8
=
] e
i 1 3
4 3
0. ey S A PEr——— T em— .
0.02 0.1 1.0 10.0 100 1020

Size(pm) Freq(ZOUnd(9%)

Particle size/ um
Siza(pm) Freqd9LUnd(2%)

Size(um) Freq(i)Und(2h)

1019.5

.00 100.00
B890.1 ©0.00 100.00
7771 0.00 100.00
6785 ©.00 100.00
s592.4 0.00 100.00
517.2 0.00 100.00
a51.6 0.00 100.00
394.2 .00 100,00
344.2 0.00 100.00
200.5 0.00 100.00
262.4 0.00 100.00
z2z9.1 0.00 100.00
200.0 0.00 100.00
174.6 0.00 100.00
182.5 ©.00 100.00
133.1 0.00 100.00
116.2 0.00 100.060
101.5 0.00 100.00
85.58 0.00 100.00
77.34 0.00 100.00
67.52 0.00 100.00
58.95 C.00 100.00
51.47 0.00 100.00
a4 .94 0.00 100.00
30.23 0.00 100.00
34.25 0.00 100.00
29.91 o.00 100.00

26.11 O.00 100.00 0.669
22.80 Q.00 100.00 O.584
19.920 0.00 100.00 0.510
17.38 O.00 100.00 0.445
15.17 .01 99.99 0.389
13.25 0.01 99.98 ©.339
11.56 .02 99.97 0.296
10.20 0.03 99.95 0.259
28.816 .04 9992 O.226
7.6897 0.05 99.89 0.197
& 720 0.06 99.84 o172
5.867 .07 99.78 ©.150
5.122 Q.02 99.70 0.131
4. .472 Cc.12 99.61% 0.1215%
3.905 0.15 99.49 ©.100
3.409 .20 99.34 0.087
2.976 0.27 99.14 0076
2.5992 0.28 98.87 0.067
2.269 0.54 98.49 Q.058
1.981 o.88 97.96 0.051
1.729 l1.64 9©7.08 0.044
1.510 2.90 95.44 0.039
1.318 5.46 92.53 0.034
1.151 2.0 87.07 0.0z29
1.005S la.84 77.57 o.026
0.877 18.22 63.03 o.0z22
0.766 17.64 a44.81
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13.35 27.17
8.54 13.82
5.29 5.29
0.00 o.00
O.00 .00
0.00 .00
0.00 0.00
0.00 0.00
0.00 .00
0.00 .00
0.00 Q.00
.00 0.0
0.00 0.00
0.00 o. Q0
Q.00 0.00
0.00 Q.00
.00 Q.00
0.00 G.00
C.00 OO0
Q.00 .00
.00 0.00
.00 ©.00
O.00 0.00
.00 0.00
0.00 0.00
0.00 G.C0



HNF-9545, Rev. 0

for wWindows(TM) Ver. 1.31 Qct/30//20002:30

HORIBA LA-910

Laser scattering particle size distribution analyzer

:DSKRTICLE SIZE MEASUREMENT DATA

1901 100

Sample T SO
Material : AY

C°’-¥’<‘.‘-€°“~ y: B8.4
- - .
(LAMP) ! 85.9&

a.20

1 14:27

Dist.Form
R.R.Iindex

Source

Lot Numbe
Test Numb
Instrument

Std.
61 .16-0.00i

Sampling times

: Wade W Samples

100

: OFl?( 120)

Agitation I 8 Circulation : Ultrasonic
Format
Dist. base : Nurnber Scaling D Auto Axis @ LogX - Lineary
Data
Median H 0.847pum SP.Area : 23628cm/cm?’® S.D. H O0.527um
Mode : O.821uym Mean : O.94494um
c.V. : 55.779% Span : (D 10.0-D 90.0) /¥ DSO = 0,853
Dia. on 95( 5.09%) O.531pm o on Dia.( Q. 100pumMm) : Q.09
Dia. on 25( 25.09%) : OC.698nm on on Dia. 1.000pm) : TO. 7%
Dia. on ¢4{ 50.0%%) : o.847pm 7L on Dia.C 10.000pumM) @ 100.09;
Dia. on 9%{ 75.0%%) 1.049um Z% on Dia.( 100.000wm) ;: 100.09%
Dria. on 9L 95.09%) : 1.583um o on Ria.(1000.0004m) 1 100.09%,
20. - 100
. — Yl
- 7
. é "
B
] B4
»2 | &
& | B =
5 H w2
- a3y
4 =
T 1] 1 ]
b =
i - g
] el F 1 5
: !' !
0 1 —Inl—}j—-«_ .0
R AL AL LS | T — i ' sy T T T ——r
0.G2 0.1 1.0 10.0 100 1020

Size(prm) Freqd(So)Und(Sh)

Size(pum) Freq(FoiUnd(F)

Particle size / pm

Sizel(pm) Freq(2oiUnd(%)

1019.5 0,00 100.00 26.11 0.00 100.00 0.669 10.76 19.90
890C.1 0.00 100.00 22.80 .00 100.00 0.584 5.97 2.15
F7F7.1 ©.00 100.00 19.90 0.0 100.00 0.510 3.17 3.17
e678.5 .00 100.00 17.38 0.00 100.00 0,445 o.00 0.00
592.49 0.00 100.00 15.17 .01 100.00 0.389 Q.00 Q.00
517.2 0.00 100.00 13.25 0.01 99.99 0.339 0.00 .00
451.6 0.00 100.00 11.56 0.01 99.98 0.296 0.00 .00
394.2 0.00 100.00 10.10 0.02 99.97 0.259 .00 Q.00
344.2 0.00 100.00 B.816 0.03 99.94 0.226 ©.00 0.00°
300.5 0.00 100C.00 7.e927 0.4 99.92 0.197 Q.00 0.00
262.4 0.00 100.00 &6.720 0.05 99.88 0.172 Q.00 Q.00
2z9.1 0.00 100.00 5.867 0.06 99.83 0.150 0.00 O.00
200.0 0.00 100,00 5.122 0.08 99.76 G.131 0.00 0.00
174.6 0.00 100.00 a4.472 .11 99.68 0.115 0.00 0.00
152.6 0.00 100.00 3.905 0.16 99.57 0.100 .00 .00
133.1 0.00 100.00 3.409 .22 99.4) Q.087 0.00 O.00
116.2 Q.00 100.00 2.976 0.32 99.19 0.076 .00 O.00
101.5 0.00 100.00 2.599 047 98.87 c.087 .00 .00
B8.58 0.00 100.00 2.269 0.72 98.40 O.058 .00 0.00
77.34 G.00 100.00 1.981 1i.21 97.68 0.051 0.00 0.00
67.52 Q.00 100.00 1.729 2.26 966.47 0.044 Q.00 .00
S58.95 Q.00 100.00 1.510 3.98 94.21 O.039 Q.00 0.00
51.47 .00 100.00 1.318 7.17 90.22 0.034 0.00 Q.00
44 .94 O.00 100.00 1.151 11.74 83.05 0.029 .00 0.00
39.23 0.00 100.00 1.005 16.53 71.31 0.026 .00 Q.00
34.25 0.00 100.00 0.877 18.73 5a.78 0.022 0.00 Q.00
29 .91 0.00 100.00 0.766 16.15 36.05

B-42




HORIBA LA-910

HNF-9545, Rev. 0

Laser scattering particie size distribution anatlyzer

tor windows(TM) Ver. 1.31

PARTICLE SIZE MEASUREMENT DATA
1D & t 19 2 14:32

011004.20

Source

Oct/30/,/20002:30

WwWace W Samples

Filename : 11004202 Lot Numbe *
Sample c S017T001874 Teast Numb :
Material 1 AY101 Instrument :
Condition
Zi(He-Ne 88.5; Dist.Form Std. Sampling times : 100
CLAMP B6.1 % R.R.Iindex : 1.16.0.00i ( ’_)
Agitation 3 Circulation : Ultrasonic : OFF( 120)
Format
Dist.base : Number Scaling : Auto Axis : LogX - LinearyY
Data
Median 0.835um SP.Area 14253cm*/cm? S.D. O.520pm
Mode 0.816um Mean : O.93T pm
C.v. 55.83% Span : (D 10.0-D90.0) /Fy D50 = O.812
Dia. on 5( 5.00%) : 0.560pmMm % on Dia.( Q.100um) : O.09%%
Dia. on 94 25.0%) O.697m oz, on Dia.( 1.000nm) : 73.19%
Cia. on 9%( 50.09) : O.835pm 2z on Dia.C 10.000umMm) ;1 100,09
Dia. on Z( 75.0%) : 1.021pm %% on Dia.( 100.000pum) : 100.09%
Dia. on 9%( 295.095) : 1.515pum 2% on Dia.(1000.000pm) : 100.0%;
20. . 100
] A
|
- ay
| N |5
& | 1 =
S M 1%
£ |] |5
& i
] . B £
. —1 pam
i [
] -
0. " T - - A —r——r—r] —————— 0.0

Size(pm) Freq(ZHiUnd(3%>

1.0

T
10.0

100

Particle size / pm
Size{pm) Freql2L)UnNnd(9%)

Sizef(pm) Freq(9o)Undl9L)

1020

.00
.00
0.00
0.00
.00
O.00
.00
0.00
0.00
0,00
., 00
0.00
O.00
0.00
0.00
0.00
Q.00
.00
O.00
.00
0.00
0.00
0.0
©.00
0.00
0.00
Q.00

100.00
100.00
100.00
100.00
10C.00
1006.00
100.00
100.00
100G.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
10C.00
100.00

26.
22,
19.
17.
15.17
13.25
11.56
10.10
8.816
7.6e97
&.720
5.867
5.122
a4.472
3.905
2.409
2.976
2.599
Z2.269
1.981

1.729
1.510
1.3218
1.151

1.005
o.877
0.766

11
80
90
38

.00 100.00 0.669
0.00 100.00 0.584
0.00 100.Q0 0.510
0.00 100.00 0.445
Q.01 100.00 0.289
.01 99.99 0.339
Q.01 99.98 0.296
.02 99.97 o.259
0.03 99.95 0.226
0.04 99.92 o.197
0.05 99.88 0.172
0.06 99.83 0.150
Q.08 99.77 0.131
0.1 99.70 0.115
0.14 99.59 0.100
.20 99 .44 o.087
O.28 99.25 0.076
0.41 98.97 0.067
.61 98.56 0.058
1.083 97.95 ©.051
1.96 96.92 0.0449
3.52 94.95 0.039
&6.57 91.43 ©0.034
11.21 B84.86 C.029
16.54 73.64 0.026
19.68 57.10 0.022
17.81 37.42

B-43

12.41 19.62
7.21 7.2
Q.00 Q.00
O.00 O.00
.00 .00
.00 .00
.00 .00
.00 Q.00
0.00 .00
.00 .00
Q.00 O.00
Q.00 .00
©.00 o.Q0
0.00 ©.00
0.00 ©.00
Q.00 0.00
.00 0.00
.00 Q.00
.00 0.00
0.00 0.00
Q.00 0.00
.00 0.00
0.00 ©.00
Q.00 0.00
.00 0.00
0.00 0.00



HORIBA LA-910

HNF-9545, Rev. 0

for Windows({(TM) Ver.

Laser scattering particle size distribution analyzer
PARTICLE SIZE. MEASUREMENT DATA

1.31

Oct/730/7'200112:46

t19011004-203 14:37 Source D Wade W Samples
Fllename H 1100420 Lot Numbe
Sample 1 S0O01T001874 Test Numb
Material : AY101 Instrument
C%Q?d(i:_::on ) 28.7 Dist F Std s i ti 100
- H . ist.Form : amplin imes :
° By 88:4% R R.Index : 1.16.-0.00i pling
Agitatoon : 32 Circulation : 6 Ultrasonic H ONE 120)
Format
Dist.base | Number Scaling : Auto Axis : LogX .- LinearyY
Data
Median : O.786um SP.Area 1A4782cm*/cm?* S.D. 0. 465Ppm
Mode : O.2809um Mean O.861um
C.v. 54 037, Span : (D 10.0-BD90.O) /D50 = 0.807
Dia. on 95 5.09.) O.506rm o on Dia.C Q.100umMm) 0.09%,
Dia. on 2,( 25.0<%) : 0. 650um L on Dia.( 1.000um) : 7. 239
Dia, on 25( 50.09%) : O.7865um 6 on Dia.( 10.000pm) @ 100.09%
Dia. on 95( 75.095): Q.961pum 2% on Dia.( 100.000pum) : 100.09;
Dia. on <L( 95.09%) : 1.389pum Z on DIa.(100C0.000puMm) 1 100.09%
20, 100
] | i
] g
we | ] g
g4 / | =
g z
gl I IE-
=2
- E
r - =
] (=]
0. — T T T —-r T ¥ T T T T T 1 r—r—r T u.0
0.02 0.1 1.6 10.0 100 1020

Sizel(um) Freqgd{omund(ss)

Particle size / pm
Size{pum) FreqdIG)Und(9%)

Size(um) FreqlLOUnd(%)

1019.5 0.00 100.00
890.1 0.00 100.00
777.1 ©.00 100.00
s78.5 0.00 100.00
Soz2.4 Q.00 100.00
517.2 0.00 100.00
451.6 0.00 100.00
394.2 Q.00 100.00
344.2 C.00 100.00
300.5 C.00 100.00
262.4 Q.00 100.00
229.1 0.00 100.00
200.0 0.00 100.00
174.6 0.00 100.00
152.5 Q.00 100.00
133.1 0.00 100.00
116.2 0.00 100.00
101.5 0.00 100,00
28.58 0.00 100.00
77.34 C. 00 100.00
&67.52 C.00 100.00
S58.95 G.00 100.00
51.47 C. .00 100.00
34,94 0.00 100.00
22.23 0.00 100.00
34.25 0.00 100.00
29.91 0.00 100.00

26.11 .00 100,00 0.669
22.80 .00 100.00 . 584
19.90 .00 100.00 0.510
17.38 .00 100.00 0.a445
15.17 0.00 100.00 0.389
13.25 0.01 100.00 0.339
11.56 0.01 99.99 0.296
10.10 0.02 99.98 0.259
85816 0.02 99.96 0.226
7.697 .03 99.949 Q.197
6.720 .04 99.91 0.172
5.867 0.04 99.88 ©.150
5.122 .06 99.83 0.121
q4.472 0.07 99.78 0.115
3.905 ©.16 99.70 ©.100
2.409 0.13 99.60 0.087
2.976 ©.18 99.47 0.076
2.599 0.27 99.29 0,087
2.269 0.40 99.02 ©.058
1.981 0.69 98.61 ©.051
1.729 1.6 97.92 0.044
1.510 2.594 96.57 0.039
1.318 5.04 94.02 0.034
1.151 2.19 s88.98 0.029
1.005 14.61 79.79 0.026
0.877 1880 ©5.18 0.0Z22
O. 766 18.43 46.38

B-44

13.92 27.95
8.76 14.03
5.27 5.27
.00 Q.00
.00 0.00
0.00 Q.00
0.00 .00
0.00 0.00
.00 0.00°
.00 0.00
0. 00 0.00
0.00 0.00
0. 00 Q.00
0.00 0.00
0.00 0.00
0.00 0.00
0.00 Q.00
0.00 0.00
0.00 0.00
0.00 .00
0.00 0.00
0.00 .00
0.00 ©.00
0.00 .00
.00 .00
.00 0.00



HNF-9545, Rev. 0

HORIBA LA-910 for Windows(TM> Ver. 1.31  Oct/30/'200m2:46

L.aser scattering particie size distribution analyzer
PARTICLE SIZE MEASUREMENT DATA
iD# : 190

» 11004-204 14:41 Source I Wade W Samples
Filename : 11004204 Lot Numbe
Sample 1 SO17Y001874 Test Numb
Material  AY101 Instrument :

Condition

T (He-Nea) : 88.8; Dist.Form : Std. Sampling times : 100
(LAMP) : 86.29, R.R.index : 1.16-0.00ij f 2
Agitation . 3 Circulation : & Ultrasonic T ONC 120)
Format
Dist.base : Number Scaling : Auto Axis : LogX - LinaearyY
Data
Median : Q. 788um SP.Area : 1517Z2cmisem® S.D. : 0. 463urm
Mocde : Q.809pmMm Mean H Q. B&3um
C.V. ;. 53.689 Span : (D 10.0-D 90.0) » D50 = 0O.805
Dia. on 2&( 5.09%) : 0.508pm o on Dia.¢ O0.100pum) : 0.09%,
Dia. on 24( 25.095) : 0.652um % on Dia.( 1.000pm) : 79 1%,
Dia. on Z5¢ S50.09%) : o.788um 5 on Dia.C 10.000pm) @ 100.09%,
Dia. on 9%( 75.09.): 0.963um % on Dia.( 100.000pm) : 100.09%
Dia. on 94 95.095) : 1.391um % on Dia.(1000.000um) ¢ 200.09,
20. ] - — 100
4 il
z | :
- &
- B
a>
B2 - B
E;‘ o
£ H § B2
g 2
& [ 1=
T E
- - =3
4 — / o
0. =TT T — T t T 7T T T T — T TTrT 0
0.02 0.1 1.0 10.0 100 1020

Particle size / um
Size(pm) FreqdfoiUund(2%) Size(pm) FreqgloZLi)Und(2%) Sizel(pm) FreqglSooundlesh)

1019.5 .00 100.00 26.11 0.00 100.00 0. 669 13.82 =27.56
890.1 0.00 100.00 22.80 0,00 100.00 Q.5849 8.61 13.74
777.1 0.00 100.00 19 .90 0.00 100.00 0.510 5.13 5.13
678.5 0.00 100.00 17.38 0.00 100.00 | 0.445 .00 .00
592.4 0.00 100.00 15.17 0.00 100.00 0.389 0.00 Q.00
517.2 Q.00 100.00 i3.25 .01 100.00 0.339 0,00 Q.00
451.6 Q.00 100.00 11.56 0.01 99.99 0.296 0.00 .00
394.2 0.00 100.00 10.10 .02 99.98 0.259 0.00 .00
344.2 Q.00 100.00 8816 0.02 99.96 0.226 0.00 0.00°
300.5 Q.00 100.00 7.697 0.03 99.949 0.197 .00 0.00
262.4 0.00 100.00 6.720 .04 99.91 o.172 0.00 0.00
229.1 0.00 100.00 5.867 0.05 99.87 Q.150 0.00 0.00
200.0 0.00 100.00 5.122 0.06 929.83 0.1312 0.00 .00
174.6 Q.00 100.00 a4.472 0.08 99.77 0.115 0.00 .00
152.5 0.00 100.00 32.905 0.10 99.70 0. 100 0.00 0.00
133.1 Q.00 100.00 3.409 0.13 99.60 o.o087 0.00 .00
116.2 0.00 100.Q0 Z2.976 O 18 99.48 O.076 O.00 0.00
101.85 Q.00 100.00 2.599 .27 99.28 0.067 0.00 0.00
B8 .58 .00 100.00 2.269 0.40 99.01 0.058 0.00 0.00
77.34 Q.00 100.00 1.981 0.69 98.60 0.051 .00 0.00
567.52 0.00 100.00 1.729 1.37 97.91 0.044 0.00 .00
58.95 0.00 100.00 1.9510 2.96 96.55 0.039 0.00 0.00
51.47 0.00 L00.00 1.318 5.08 93.98 0.034 0.00 o.00
q44.94 0.00 100.00 1.151 2.27 88.90 0.029 Q.00 0.00
39.23 Q.00 X200.00 1.005 14.73 79.63 0.026 0.00 0.00
34.25 0.00 100.00 0.877 18.20 64.90 0.022 0.00 0.00
29.91 Q.00 100.00 0.766 18.44 A46.00
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HNF-9545, Rev. 0

for Windows{(TM) Ver. 1.31 Oct/30/,/200N02:47

HORIBA LA-910

Laser scattering particle size distribution analyzer
PARTICLE SIZE MEASUREMENT DATA

:192011004-205 14:59 Source D Wade W Samples
Fliename 111004205 Lot Numbe
Sample P S01TOo01874 Test Numb : Dup
Material :: AY101 Instrument :
Conditlon
V(Ha Nay : 89 1; Dist.Form : Std. Sampling times : 100
LAMP): 87 .09 R, R.Index 1.16-0.00i '2
Agitation 1 Circulation | 6 Ultrasonic : QFF( 120)
Format i
Dist.base : Number Scaling : Auto Axis : LogX - LinearyY
Data
Median O.8S0pum SP.Area bs 244085Scermi/em* S .D. H 0.529pm
Mode O.821prm Mean : O0.949umMm
C.ov. 55 749 Span (D 10.0-D90.0) ¥y DSO = O0O.85%4
Dia. on 95( 5.09%5) ¢ O.S33uMm o6 on Dia.( Q. 100puMm) O.0%9,
Dia, on 924 25.09%5) : Q. 700pm % on Dia.( 1.000mmM) 70.39
Dia, on 95( SOQ.Q0%95) Q. 850um <L on Dia.( 10.000pmum) @ 100.09%
Dia. on 95 75.09) 1.053pm o on Dia.( 100.000pum) 1 100.0%7%
Dia. on 9%( 95.0%) 1.595pum Fo on Dia.(1000.000um) : 100.09%
20. o s 100
] I |
] I
ﬂ
B _ 1=
] : -
s H 2
I-;hg—— -] E | ‘3;;
" =2
] il | £
- [
0. T Ty T T T T Pt T T T T u — T .0

0.02 0.1 1.0 10.0

Particle size / pm
Size(pm) Freqd{daiUnd(¥%) Sizel(pm) Freqgl(oH»Und(oh)

100 1020

Size(um) FreqgleLiyUnd(Sh)

1019.5 0.00 100.00 26.11 0.00 100.00 0.669 10.61 192.57
890C.1 O.00 100.00 22.80 0.00 100.00 o.584 5.86 8.96
7771 0,00 100 Q0 19.90 0.00 100.00 0.510 3.10 3.10
&e78.5 0. 00 100.00 17.38 0.00 100.00 . 445 0. 00 0.00
592.4 O0.00 100.00 15.17 0.00 100.00 o289 .00 0.00
517.2 .00 100.00 13.25 .01 100.00 0.339 o000 Q.00
451 .6 .00 100.00 11.56 0.01 99.98 0.296 0.00 .00
394 .2 0.00 100.00 10.10 0.02 99.97 Q.259 Q.00 0.00
344.2 0.00 100.00 8.816 .02 99.94 0.226 Q.00 0.00
300.5 .00 100.00 7.697 .04 99,91 O.197 Q.00 0.00
z262.49 -0.00 100.00 6.720 .05 99.87 0,172 0.00 O0.00
229.1 0.00 100.00 5.867 .07 9982 C.150 Q.00 .00
200.0 C.00 100.00 5.122 0.0 99.75 0.131 Q.00 .00
174.6 0.00 100.00 4.472 .1z 99.67 0.115 o.00 .00
152.5 0.00 100.00 3.9085 0.16 99.55 0.100 Q.00 Q.o
133.1 Q.00 100.00 3.409 O.23 99.38 Q.087 .00 Q.00
116.2 0.00 100,00 2.976 0.33 99.16 Q.076 Q.00 .00
101.5 ©.00 100.00 2.599 .49 98.83 0.067 0.00 0.00
88.58 Q.00 100.00 2.269 O.73 98.34 0.058 0.00 ©.00
77.349 C.00 100.00 1.981 l1.24 97.61 0.051 0.00 .00
&7.52 .00 100.00 1.729 2.21 96.37 ©.044 0.00 Q.00
58.95 .00 100.00 1.510 4.05 94.07 0.039 .00 .00
51.47 0.00 100.00 1.318 7.27 90.01 0.034 0.00 .00
44 34 C.00 200.00 1.151 11.85 82.74 0.029 O.00 .00
39.23 O.00 100.00 1.005 16.59 70.90 0.026 Q.00 o.00
34.25 C.00 100.00 o.877 18.70 54.30 .022 0. 00 .00
29.91 0.00 100.00 0. 766 16.02 35.60

B-46




HNF-9545, Rev. 0

HORIBA LA-910 for Windows(TM) Ver. 1.31 OCct/30/,20002:47
-

Lasear scattering particle size distribution analyzer
FS\RTICLE. SlIZE MEASUREMENT DATA

11004 206 15:04 Source : Wade W Samplies
Filenmame : 1100420 Lot Numbe
Sample H 501T001874 Teast Numb :: Dup
Material 1 AY101 Instrurment :
Condltlon . .
e Nc% 29.2 Dist.Form : Std. Sampling times : 100
87 3% R.FR.Index : 1.16-0.00i (
Ag;tat:cn : Circulation : & Ultrasonic 1 OFF( 120)
Format
Dist.base : Number Scaling : Auto Axis : LogX - LinearyY
Data
Median M O.836pum SP.Area : 2435Zcmsermm? S.D. : . S5S10pm
Mode H O.B8191Mm Mean H O.927pum
C.V. : 54 969, Span : (D 10.0-D90.0) » D50 = 0.838
Dia. on 940 5.09%) : O.S528uMmM oz, on Dia.( 0.100urm) : 0. 09z
Dia. on 24 25.09%) : 0.691um 7 on Dia.( 1.000umMm) 72.59%,
Dia. on <3¢ 50.09%) : 0.836um oz, on Dia.( 10.000uMm) @ 100.09%,
Dia. on 94 75.09%) : 1.028pum o7, on Dia.( 100.000pm) @ 100.09;
Dia. on @5 95.09%) : 1.527pm o on Dia.{1000.000pm) 1 100.09%
20. —= 100
] E &
- &
w2 2
= 14 ] Yy 3
s H | w2
- ar
g1 | 2
b El =
i E| E
- — 2
] [=]
0. ey ——q S SUUR— 0.0
0.02 0.1 1.0 10.0 100 1020

Particle size / pm
Sizel(urm) FreqlIBiUnd(9s) Size(um) Freq(2hiUnd(dg) Size(um) Freq(SoiUnd(%h)

1019.5 ©.00 100,00 26.11 0.00 100.00 0.669 11.28 =20.95
890.1 ©.00 F00.00 22.80 Q.00 100.00 . 584 6.31 29.67
777.1 ©.00 100.00 19.90 0.00 100.00 0.510 32.36 3.36
&e78.5 0.00 100.00 17.38 0.00 100.00 . 0445 Q.00 0.00
S92.4 ©.00 100.00 15.17 0.00 1006.00 0.389 Q.00 Q.00
517.2 0.00 100.00 12.25 C.01 100.0C 0.339 Q.00 O.00
451.6 C.00 100.00 11.56 .01 99.98 Q.296 0.00 0.00
394.2 0.00 100.00 10.10 0.02 99.97 0.259 Q.00 0.00
344.2 .00 100.00 8.816 Q.03 99.95 0.226 .00 0.00
300.5 C.00 100.00 7.697 0.04 99.92 0.197 0.00 0.00
262.4 ©.00 100.00 6. 720 0.05 99.88B 0.172 0.00 0.00
229.1 0.00 100.00 5.867 .06 992.83 0.150 0.00 .00
200.0 0.00 100.00 5.122 .08 99.77 C.131 0.00 0.00
174.6 0.00 100.00 a.4a472 .10 99.70 0.115 .00 .00
152.5 0.00 100.00 3.9085 0.14 99.59 O, 100 0.00 0.00
133.1 0.00 100,00 3.409 0.20 99.45 0.087 0.00 0.00
116.2 Q.00 100,00 2.976 0.28 99.25 O.076 ©.00 0.00
101.5 0.00 100,00 2.599 0,42 98.98 0.067 Q.00 .00
B8.58 0.00 100,00 2.269 0.63 98.56 O.O058 .00 Q.00
77.34 0.00 100.00 1.981 1.07 97.93 0.051 .00 Q.00
67.52 0.00 100.00 1.729 2.03 96.87 0.044 ©.Q0 0.00
58.95 0.00 100.00 1.510 3.65 94.84 Q.039 0.00 Q.00
51.47 O0.00 100.00 1.318 s.74 91.19 0.034 0.00 .00
a4 .94 0.00 100.00 1.151 11.23 84.45 0.029 .00 0.00
39.23 Q.00 100,00 1.005 16.40 73.12 o.026 ©.00 .00
34.25 0.00 100.00 0.877 19.04 56.72 Q.022 O0.00 Q.00
29 93] 0.00 100.00 0.766 16.73 37.68
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PARTICLE
1D
Filename
Sample
Material

Condition

TR

SIZE MEASUREMENT DATA
1901 1004.-207

110Q4207
S01TO01874
AY101

Source

Lot Nurmbe
Test Numb
Instrument

15:11

Wade W Samples
Dup

Greanay

T (He-Nea) : 89.4; Dist.Form Std. Sampling times : 100
LAMP): 87 .20 R.R.Index :@ 1.16-0.00i K 8
Agitation H Circulation : & Ultrasonic : ON( 120D
Format .
Dist.base : Number Scaling @ Auto Axis  LogX - LinearY
Data
Median O 792pum SP.Area 17060cm2/cm?® S . D. 0. 463 M
Mode : O.810pum Mean O.868um
C.Vv. 53.319 Span (D 10.0-D 920.0) » D50 = O.RKO09
Dia. on 25L( 5.09) 0.5 10um ern on Dia G 100um) : [s el -4
Dia. on 9%( 25.0%9): 0.656um 75 on Dia.( 1.000pm) T8.69,;
Dia. on 9%5( 50.0%) : O.792pm oz on Dia.({ 10.000pum) @ 100.0%%
Dia. on 94 75.09) : 0.9683pm o on Dia.( 100.000um) @ 100.0%
Dia. on %( 25.0%9%): 1.401pm =2z on DIia.(1G00.000pm) - 100 097,
20,0 |-~~» - 100
i B e
»2 | | B
= S
s H | w2
-l 2
& 1 I =
h 1S
- =—{ s
0. — S Mi : Ty 0.0

0.02

Size(pm) FreqlogdUnd(es)

1

10.0

100

Particle size / um
Size{pm) Freq(Gi)Und(%%)

Size(urn) Freq(miUnd(Sh)

£E020

1019.5 0.00 100.00 26.11 0.00 100.00 0.669 13.60 Z26.96
B890.1 0.00 100.00 22.80 0.00 100.00 o.584 840 13.36
7771 .00 100.00 19.90 Q.00 100.00 0.510 a.95 4. .95
&678.5 .00 100.00 17.38 0.00 100.00 . 0.445 0.00 .00
592.4 Q.00 100.00 15.17 .00 100.00 0.389 .00 0.00
517.2 Q.00 100.00 13.2% 0.01 1Q0.00 0.339 0.00 .00
aA451.6 Q.00 100.00 11.56 .01 99.99 0.296 0.00 0.00
394.2 0.00 100.00 10.10 0.02 99.98 0259 0.00 .00
344.2 ©.00 100.00 8.816 0.02 99.96 0.226 .00 Q.00
300.5 0.00 100,00 7.697 0.03 99.94 0.197 0.00 .00
z262.9 ©.00 100.00 S. 720 0.04 99 91 0.172 0.00 0.00
229.1 C.00 100.00 5.867 .05 99.87 2.150 Q.00 0.00
200.0 ©.00 100.00 S.122 0.0 9983 0.131 .00 Q.00
174.6 .00 100.00 a4.472 .07 99.77 0.115 0.00 0.00
152.5 0.00 100.00 3.905 0.10 99.70 ©.100 Q.00 0.00
1232.1 0.00 100.00 3.409 0.13 99.60 o.0o87 Q.00 0.00
116.2 0.00 100.00 2.976 O.l19 99.46 0.076 a.00 0.00
101.5 0.00 100.00 2.599 0.28 99.28 0.067 0.00 0.00
88.58 0.00 100.00 2.2689 .41 99.00 0.058 0.00 0.00
77.34 0.00 100.00 1.2981 o.72 98.58 Q.051 0,00 Q.00
&67.52 0.00 100.00 1.729 1.41 97.87 0.044 0.00 0.00
58.95 0.00 100.00 1.510 2.64 96.46 0.039 0.00 0.00
51.47 0.00 100.00 1.218 5.22 93.82 0.034 .00 Q.00
449,94 .00 100.00 1.151 9.46 B88B.60 0.029 0.00 0.00
39.23 0.00 100.00 1.005 14.91 7913 0.026 .00 .00
34.25 0.00 100.00 0.877 18.95 64.23 0.022 .00 O.00
z29.91 0.00 100.00 O.766 18.31 45.27
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PARTICLE SIZE MEASUREMENT DATA
1D 12011004-20

Filename -
Sample
Materiat

Condition
el{He-Ne
(LAMP
Agitation

Format

0]
0
.
04
0
o]
H
]
N
#

8 15:14

Wade W Samples
Dup

Source

Lot Numbe
Test Numb
Instrument

reernran

Dist.Form : Std. Sampling times : 100
R.R.Index : 1.16-0.00i
Circuilation : & Ultrasonic H ONg 120

Oct/30/,°20002:48

Cist.base : Number Scaling D Auto Axis : LogX - LinearyY
Data
Median O.790um SP._Area lelEgscm3*/cm?® S D : O A4620mMm
Mode O.809%92um Mean : O.865um
.. 5323.41% Span (D 10.0-D90.0) ¥ D50 = 0.806
Dia. on 24 5.095) O.509unMm or, on Dia.( O.100um) : O. 0%,
Dia. on 9%( 25.09%) 0. 653 purm 2% on Dia.( 1.000pm) : 79.09%
Dia. on 25{ SO.O9%%) : O.790HMmMm “% on Dia.(C 10.000umMY @ 100.09%
Dia. on 2% 75.09%) 0. 964urmM o on Dia.( 100.000pum) 1 100.0%%
Dia. on 9% 95.09) : 1.293pm Yo on Dia.(1000.000um) : 100.09%
20. 100
] ] | B
] g
»? | =
o s
§ | =] B
gl 2
o - =2
=3
] I s
4 = =
-5 —] / o
0. T T ey h—‘."“'._:z-..-] T T — T 7100

Size(um) Freg(2a)Und(es)

0.1

10

10.0

100

Particle size / pm
Size(um) Freq(SZiUnd(%p)

Size(pum) Freq{ShiUnd]9h)

1020

1019.5
890.1
777.1
678.5
S592.4
517.2
a451.6
394.2
3a44.2
300.5
262.4
229.1
200.0
174.6
152.5
13321
116.2
101.5
88.58
77.34
687.52
58.95
51.47
a4 .94
39.23
34.25
29.91

.00
0.00
0.00
.00
0.00
0.00
0. 00
.00
.00
0.00
O.00
©.00
.00
Q.00
Q.00
.00
.00
.00
0.00
0.00
0.00
Q.00
Q.00
.00
0.00
©.00
.00

100.00 26.11
100.00 Z22.80
100.00 19,90
100.00 17.38
100.00 15.17
100.00 13.25
100.00 11.56
100.00 10.10
100.00 8816
100.00 7.697
100.00 6.720
100.00 5.867
100.00 5.122
100.00 4.472
100.00 3.905
100.00 3.409
100.00 2.976
100.00 2.599
100.00 2.269
100.00 1.981
100.00 1.729
100.00 1.510
100.00 1.318
100.00 1.151
100.00 1.005
10C.00 0.877
100.00 O.766

.00
O.00
Q.00
0.00
0.00
0.01
.01
.02
oO.0z2
0.03
0. 04
0.05
O.06
0.07
.10
o.13
0.18
.27
0.41
0.70
1.38
2.58
5.12
9.33
14.79
18.93
18.41
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100.00
100.00
100.0C0
100.00
100.00
10G.00
99.99
299.98
99,96
99.949
99.91
99.87
99.83
29.77
99.70
29.60
99.46
99.28
99.01
98.60
97.91
96.53
93.95
88.83
79.49
S4.71
45.77

0.669
o.584
0.510
.0.445
o.389
©0.339
o0.zo6
0.259
o.226
0.197
o.172
0.150
0.131
0.115
0.100
o.087
0.076
0.067
o.058
0.051
©.044
0.039
0.034
0.029
©0.026
0.022

13.76
8.55
5.07
©.00
.00
G.00
0.00
Q.00
.00
0.00
0.00
Q.00
Q.00
0.00
0.00
.00
.00
0.00
Q.00
0.00
.00
0.00
0.0
Q.00
0.00
0.00

27.37
13.61
5.07
.00
0.00
0.00
.00
0.00
.00
0.00
.00
.00
0.00
.00
.00
.00
0.00
.00
.00
.00
0.00
.00
.00
.00
.00
0.00
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