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Summary

During June 2000, the 3H Evaporator system is scheduled to receive wash water from washing the sludge and supernate currently in
Tank 40H. The supernate from Tank 40H contains concentrated supernate from Tank 38H, the 2H Evaporator drop tank. This material
may contain soluble silicon from the DWPF recycle stream. Therefore, SRTC examined the contents of Tank 40H and simulated the
hydroxide wash of the sludge. The results of these tests indicate the following conclusions.

« Analysis of the supernate from Tank 40H prior to sludge washing showed very low silicon levels (~20 mg/L) and high soluble
aluminum concentrations (0.2 M). At these levels, the supernate is in equilibrium with regards to sodium aluminosilicate
formation.

« Processing the supernate from Tank 40H through the 3H would produce approximately the same amount of aluminosilicate solids
as the current Tank 32H feed.

« Analysis of dried sludge slurry showed the silica concentration to be between 0.3 and 0.4 wt %.

« Silicon was not detected in wash water simulating the Tank 40H sludge washing step and indicates that silicon will not be leached
from the sludge; however, the initial confirmation samples taken after sludge washing showed high levels of silicon.

« Results from confirmations samples taken after sludge washing indicated that a minimum of 2 to 3 weeks of settling time is
required to eliminate silicon species, most probably from the sludge, from being transferred during a decant.

Introduction

The High Level Waste Tank Farms store and process high-level liquid wastes from a number of sources including F- and H-Canyons
and a recycle stream from the Defense Waste Processing Facility (DWPF). However, during processing of Defense Waste Processing
Facility Recycle stream, difficulty in flow in the Gravity Drain Line (GDL) occurred in July 1997. Video inspection indicated solid

deposits present in the Gravity Drain Line.! Laboratory experiments showed that compounds of the general formula,
NagAlgSigO04(NO3),, 4H,0, form readily under the evaporator conditions.?3* During November 1999 a sample of solids removed

from the Evaporator cone contained mostly sodium aluminosilicate.®
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Due to the abundance of aluminum in the high-level liquid wastes, silicon is the limiting reagent for formation of the aluminosilicate
solid phase. The primary source for silicon is from frit return to the tank farm in the DWPF recycle stream. The deposition of sodium
aluminosilicate along with sodium diuranate in the 242-16H evaporator system® led to the removal of authorization to process High
Level Waste containing DWPF recycle. Therefore, High Level Waste Engineering requested SRTC to perform analysis of the supernate
contents of Tank 40H and pre and post samples from sludge washing to ensure silicon levels are sufficiently low to allow processing of

the supernate through the 3H Evaporator.®

Additionally, chemical and radiochemical characterization of the Tank 40H sludge and supernate was performed to support the planned
washing. In particular, the chemical constituency of the sludge was explored prior to washing and after the washing treatment. The free
hydroxide concentration of the Tank 40H supernate was also measured.

Experimental

The SRTC received two surface samples from Tank 40H numbered ESP-238 and ESP-239. Additionally, SRTC received a sample
containing sludge (ESP-237). The samples from the tanks entered B-block of the Shielded Cells upon receipt. Personnel determined the
density of the liquid samples by emptying the contents of the dip bottles into pre-weighed 100-mL graduated cylinders with the accuracy
of the graduated cylinders verified to = 0.5% at 100 mL prior to use. Personnel removed representative aliquots from the surface
samples, filtered through a 0.45 micron filter, and diluted into 1 M nitric acid by a factor of ~50. For the free hydroxide measurement,
the filtered supernate was diluted 10-fold into distilled water and submitted for analysis.

A large aliquot of the sludge sample was dried at 100°C to determine the weight % solids from a given volume of sludge. Three

samplings of the dried solids were submitted for aqua regia dissolution’ and three others were submitted for cesium hydroxide fusion
dissolution with full characterization referenced below.®

The sludge washing experiment was conducted as follows. A 10-mL aliquot of the well-mixed sludge sample (ESP-237) was transferred
to a 40-mL graduated centrifuge tube. Twenty milliliters of caustic water (nominally 1 M sodium hydroxide and 0.4 M sodium nitrate)
was added to the centrifuge tube. This composition simulates the predicted final composition of the wash water at the end of the first
wash. Each tube was shaken vigorously for 10 minutes to thoroughly mix the sludge and wash water. Afterward, the tubes were placed
into the centrifuge for 10 minutes at 2000 rpm. Twenty-five milliliters of clear liquid was removed from the tube with portions removed
from the cell without dilution for analysis. The remaining washed sludge was dried, sampled for each dissolution method and submitted
for analysis.

Many of the confirmation samples were put through a filtering protocol to determine the total amount of silicon in a given volume of
liquid waste. The protocol included sampling as-received waste, sequential filtration through at least 0.2 micron and 0.02 micron filters,
and analyzing filtrates and filters for aluminum and silicon. In some instances 0.45 micron filters were, also, used. Tables of data are
presented with the following information: Si concentration (mg/L) in diluted sample, corrected Si concentration (mg/L, Si diluted x
dilution factor), Si concentration (mg/L) from digested filter, Si amount (mg) on filter (Si concentration * 0.05 L volume) and Si
concentration total (mg/L, [Silg 02 fiitrate + S Sifiier/Sample volume).

The Analytical Development Section performed the following analyses: Inductively Coupled Plasma — Mass Spectrometry,? Inductively
Coupled Plasma — Emission Spectroscopy,® Gamma Spectroscopy, 1! and Alpha Pulse Height Analysis.12

Results and Discussion
Analysis of Tank 40H Supernate
Table 1 contains the measured density and a brief description of the samples as received from Tank 40H. For Tank 40H, SRTC received

two surface samples (ESP-238 and ESP-239). The density measured 1.27 and 1.30 g/mL for the surface samples (ESP-238 and ESP-239,
respectively) prior to filtration and 1.18 g/mL after filtering through a 0.45 micron filter.
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Tahle 1. Density of Tank Samples

Sample Type Density (g/ml) Observations
E=ZP-237 sludge 1.23 Dark brown, thick
EZFP-238 surface 1.27 Dark brown, thick
ESP-258 Filtered 1.18 Clear

E=P-239 Surface 1.30 Datk brown, thick
ESP-23% Filtered 1.18 Clear

Tables 2 and 3 (located in Appendix 1) contain the elemental analysis of the liquid samples from Tank 40H. The authors corrected the
concentrations reported for the original 50X dilution. Sodium ion concentration in Tank 40H measured 4.4 and 4.5 M for the surface
samples. Silicon concentrations measured very low at 21.2 and 23.4 mg/L for the samples ESP-238 and ESP-239, respectively.

Aluminum concentrations were much higher and measured 5.32 x 10% and 5.71 x 102 mg/L, respectively. Therefore, the calculated Ksp

for the formation of aluminosilicate in these solution phases is 1.5 x 104 M2 for sample ESP-238 and 1.8 x 104 M 2 for sample ESP-
239. These values of the K, clearly indicate that the solution is at equilibrium. Using the model’3 developed for other tanks in H-Tank
Farm, the predicted solids generation during a three-fold concentration in the 3H Evaporator would be 0.08 g/L. This solids formation
(0.1 g/L) is very similar to the current 3H Evaporator feed. Additionally, this neglects a dilution by the large amount of inhibited water
added to wash the sludge. Therefore, it appears from an aluminosilicate formation perspective that processing the existing supernate in
Tank 40H would be no different than the current feed to the 3H. The next aspect examined was the silicon concentration in the sludge
and in the wash water after sludge washing.

The uranium concentration was measured for diluted sub-samples from the filtered supernate samples (ESP-238 and ESP-239). The
dilution-corrected concentrations are also shown in Table 2. The uranium concentration is very low and measured only 2 mg/L on

average. The % enrichment is also very low and measured 1.3 based on analysis of the sub-sample from ESP-239. No 23°U were
detected in the 50:1 sample of ESP-238.

Characterization of Tank 40H Sludge

Table 1 contains the density information for the sludge sample removed from Tank 40H (ESP-237) prior to the addition of inhibited
water to wash the sludge. The density of the sludge slurry was 1.23 g/L. An aliquot of the sludge slurry (~8 mL, 9.258 g) was dried in a
Teflon beaker at 110°C oven overnight until a constant weight was obtained. The net dried weight of the sludge was 2.940 g yielding wt
% dried solids of 31.8 %.
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Table 2. Elemental Concentrations in Tank 40H Supernaie

Sample ESP-233 |[ESP-239
Fnalyte Units
] mafl [ 53FEA3] S TIEHI
B mail 2154 242
Ba mail 105 103
Ca mail 5612 7543
Cd migfL 157 155
Ce mail 165 06 162 82
(] maiL 262 258
Cr mail 135 66 144 11
Cuy misL 172 160
Fe mail 576 614
La migiL 576 569
Li mail 105 103
fulg migiL 215 253
fuln mail 052 067
ful migiL 954 1028
Ha mafl [ 1.01 EHIS] 1.04EH1S
i migiL 3.8 36183
P mail 517 45 553 86
Phb miaiL 14 67 1447
Si mail 2147 2342
Sn miaiL a0z 227
Sr maiL 052 057
[Ti mail 105 154
migiL 414 288
En mail G1g 579
iy migiL 482 326
Sr-20 dpméml [<2 9B+ [<2 OE+d
Cs-137 dpmdmlL [ 211 EH08] 2 25EHS
Pu-238 dpméml | 3.86 EH3] 5 61EH3
Puz39040 dpmiml 242 42130

Masz Mo.

235
236
237
238

239
% Enrich

U nits
mg'L
mgll
mglL
mgl
mg'L

Table 4 contains the elemental results from the ICP-ES analysis of samples of the as-received sludge (labeled ESP-237-1 and ESP-237-
2). Samples of dried as-received sludge were dissolved by two different methods (cesium hydroxide fusion and aqua regia dissolution).
Silicon was present at less than 1 wt % with measured concentrations averaging 0.33 wt % for the aqua regia dissolution samples and

0.43 wt % for the cesium hydroxide fusion method. These silicon levels are similar to that measured by Hayl* where the silicon
concentration in Tank 51H sludge measured 0.57 wt %. The aluminum and iron concentration in the as-received and dried Tank 40H
sludge was also lower than that measured in Tank 51H sludge. The aluminum and iron concentrations in the Tank 40H dried sludge
slurry measured approximately 3.35 and 10.6 wt %, respectively. The iron concentration is well less than the 22.1 wt % measured for the

Tank 51 sludge.
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Tahle 4. Elemental and Selected Radionuclide Concentrations in Tank 40H Sludge
and Supernate Samples.

- Wil zh Wrashed Wiashed
L Sample Decat 11 Decarf 2 ECP-227- 1 EZP-237-2 ESP-237-11 ESPIRF-2 Judoge | Sudos 2
| Anabute | Lnis Linjts Aqua Beqgial  Aqua Beqial  C=0H Cz0H Cz0H C=0H
el 1677 1673 funk % 20 a3 283 bV i 232 209
E el S S22 fak g < 00 L oop J< ooy 1< NI 010 Q.06
Ei3 ml < pr 1« 0z LT 00 001 Jifik] NI Loz Q02
L3 el 2.7 272 [ty 121 122 0og 102 151 L6
L ml |4 o2 1< 0z LT 012 02 ong o 14 0g  f< 015
i ml 12 315 < 315 fung % < 02 |« 021 < paz 1< a4 032 032
(] ml |4 s |« 05 g g 4 0o 4 oop < ooy 1< oo 4 JINIA] [0
Cr el Ci 2 1] 011 011 ong IN1] INE} 016
Ty ml < 1] < 1] LT 00 001 oop 1< oo 1< Loz Q02
Fe ml |4 i);] 205 [k g 1150 1152 and 1027 16 5 1465
La ml |4 1.1 L3 1.1 LT L3 0o 4 001 4 ool 1< 0.1 4 oot < 001
Li ml |4 oz 1< 02 LT oon oo oog 1< (1N L1] ooz 02
el 014 LGT [k 3 100 100 075 025 142 126
ml |4 01 4 01 g g 120 120 0an 042 133 124
el 280 279 Lk g 4 0o 4 0o 4 ooy 1< oo 4 ooy g« [0
=] el 550404 SO0 [k 2221 2286 1217 2074 2224 2225
&1 ml |4 OF 1« 0r g g 014 04 L0 01 021 Q.20
P meil 122 121 Juk % 042 04 D26 1] 042 024
Ph ml |4 28 I« 28 g i1k} 004 ooz ¢ o |« 005 [L06
5 ml |4 16 [« 16 g g 033 023 041 044 131 L0365
S el 14 15 g g 4 0oz < 0o i ong 1< o |« o0z Q02
L mil |« 01 < 0.1 g g 00 001 oop N1 1] JINIA] 001
i ml |4 pz 1« 0z g g 00 001 ik N1 1] ooz o
mal |4 0z |« 0z L 4 ooo |« ooo 4 ooo |4 0. 001 0.01
el 0.7z 027 funk 3 Oz ooz ooz NI INIEY Q0
ml |4 o4 |« 04  fk 3 i} 0o 206 045 071 160
Sr-a0 dominl! G A4EdG SE1EH3 [domig 2 A B2 4 04E408 s =T T O5EHE 0.00 0.00
Cz-127  ldomdnl] T FSEHT 14EH07 Imjcro Cig 277 220,42 22774 25454 4126404 S1EHd
Pu-2 o miT)| domig Ifat-1=20 G FOEHT 5 G4BT Y= ZFEHT T2IEH0T

Table 3 in the Appendix includes the measured actinide concentrations in the dried sludge slurry from Tank 40H. The uranium
concentration measured ~1.7 wt %, again, slightly lower than the ~3 wt % in the Tank 51H sludge measured by Hay and Bibler.1*
Likewise, the other radionuclide concentrations are also lower. For example, the %°Sr concentration average 375 m Ci/g in Tank 40H
compared to 564 m Ci/g in the Tank 51H sludge.

Sludge Washing and Silicon Leach

To assess the silicon behavior during the washing step, two portions of the as-received sludge slurry (10 mL) were added to 20 mL of a
non-radioactive, caustic simulant that was 1 M sodium hydroxide and 0.4 M sodium nitrate. The simulant composition was intended to
simulate the final concentration of the supernate after the first washing step. No measures were taken to remove the supernate in the
sludge slurry, therefore, the resultant wash water would be more aggressive (high hydroxide concentration) at dissolving silicon from the
sludge. Therefore, this test would provide a bounding assessment at silicon removal from the sludge. Samples from the wash water were
removed from the shielded cells without dilution to ensure a low detection limit for silicon.

Table 4, also, includes the elemental composition of the washed sludge as measured from cesium hydroxide digestion method. The
results show agreement that silicon is not washed from the sludge. The silicon concentration rises from 0.3 — 0.4 wt % in the as-received
dried sludge slurry to 1.1 wt % on average in the dried wash sludge. The concentration of silicon in the sludge should rise if silicon had
not been washed from the sludge along with other soluble species. This confirmation of the analysis of the wash water and the original
supernate in Tank 40H indicates those two results. The first result is that the existing supernate is at equilibrium with respect to
aluminosilicate formation (as expected). The second indicates that washing the sludge with inhibited water will not add silicon to the
system and disturb the equilibrium with respect to aluminosilicate formation.

Other observations concerning the data for the washed sludge from Table 3 (in Appendix) and Table 4 include the following. The
sodium ion concentration in the sludge will not be significantly reduced during the first washing step. The sodium ion concentration in
the Tank 40H sludge measured 22.25 wt % after washing compared to 21.5 wt % initially. The iron concentration, however, did increase
as expected and rose from 10.6 wt % to 15.6 wt %. Likewise, the uranium concentration increased to 2.4 wt % from 1.7 wt % initially.

Confirmation Samples

The first set of confirmation samples (ESP-245 and ESP-246, taken after 7 days from pump operation At an elevation of 194") were
received at SRTC and placed into the Shielded Cells. The sample ESP-245 was opened and duplicate dilutions were performed into
dilute nitric acid. The results for these samples initially showed silicon concentrations 316 and 348 mg/L. Inspection of the acidic
subsample showed evidence of particulate matter dispersed in the sample. Table 5 contains the results of additional analyses of the
confirmation samples. Attempts were made to avoid getting solids into the subsamples during analyses. The silicon concentration in
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these samples averaged 127.2 mg/I.

The silicon concentrations in the confirmation sample were not anticipated based on the work presented above. Therefore, a second
series of samples were taken after ~ 25 days at two elevations in the tank. The samples were analyzed as received and after sequential
filtrations. The filters were also digested using a sodium peroxide fusion.

Tahle 5. Analytical Results from Second Analysis of Confirmation Samples

Sample ESP-24oR CSP 240 JESP S 2 IESP oo s |ESP 245 B0 Average ey
Analyte (imagl) | Post-wash | Post-wash [ Post-wash | P ost-wash Post-wash | Post-wash P ost-wash
Al J00E+03 | 305E+03 | SAGE+03 | 314E+03 J35E+03 | 314E+03 1342
Cr 8649 gy a0.E 886 94 9 a9y 37
Fe 2.2 T4 | F| .5 g.9 1.4
[WE=] S.75E+04 | 5.53E+04 | E04E+04 | EO1E+04 E45E+04 | B.01E+04 2ESE+03
i 1143 1224 1538 1197 1287 1272 122
bizp, M 4 S4E-04 | 4 93E04 | E42E-04 4 97E-04 5 57E-04 529E-04 7. 34E-05

Table 6 contains the results of those analyses. Experimental difficulties were encountered with two of the samples (ESP-248 and ESP-
249) and precluded complete analysis of these samples. However, the total silicon concentrations were quite low with the exception of
one sample taken at an elevation of 97" from the bottom of the tank. The silicon concentration in that sample (ESP-247) measured 71
mg/L. Figure 1 shows a plot of the silicon concentration in Tank 40H with the time zero point being the end of the first washing cycle.
The data strongly suggests that the silicon concentrations are arising from very small particulate silicon-containing materials.

T
Tubliy
Leuel il
TLLLT
- 194"
B $
z
=
'E ‘ —1a e
E o ’4,———”
g
S 155
© $4+ sime LY ol
® * o 57
T t t_
allgtier
Ekugations
t
-40 =30 =20 -10 a 10 20 =20 40 a0

Time (D) after Completion of Wash Cycle
Figure 1. Silicon Concentrations in Tank 40H

The results from the third set of samples indicated that the tank contents were settling and that given sufficient time the decant from
Tank 40H could be performed that would ensure low silicon concentration. A third set of samples was pulled from Tank 40H in an effort
to measure a silicon profile of the tank. Table 7 contains the results of these analyses. The data is also included in Figure 1. The results
show that the silicon concentrations are very low, even down to an elevation of 85" off the bottom of the tank with a sludge layer at
about 72". A sample taken from the sludge layer showed concentration on the order of 2 g/L silicon. This data confirms that the liquid
phase containing very low amounts of silicon can be decanted from the tank provided both the transfer jets” zone of influence and the
upper level of the silicon transition zone are known. Figure 2 shows the data presented as a vertical profile in the tank.
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Figure 2. 5i Concentration Profile in Tank 40H
Tahle &. 5i Results from Second Set of Confirmation Samples
ESP-247 Diluted ESP-247 Filter | Sion ESP-247 |[ESP-247
Cepth 97" F iltr ate ESP-247 Filtrate e as ured Filter Total
FAs-Receired 1487 7249
0.45 1.4955 784 5.183 0.21 54.0
oz 1.4942 754 2.509 0.1z 55.2
0.02 1155 5349 G.14 0.2 71.3
ESF-243 Diluted Sion ESP-243 ([ESP-248
Crepth 155" F iltr ate ESP-248 Filtrate | ESP-242 Filter Filter Total
As-Receirad 0.354 140
0.45 0331 152
0z 0.2<H 12.0 1.48 0.07 a.5
uAn] [ [ 2 2107 0.1 11.0
ESP-240 Diluted ESP-249 Filter | Sion ESP-299 ([ESP-249
Cepth 97" F iltr ate ESP-240 F iltrate e as ured Filter Total
FAs-Receired 0172 aa 2.8
0.45 0125 G4 016
0z 0.084 45
002 0112 ey 1.125 0.0
ESF-250 Diluted ESP-250 Filter | 5ion ESP-2580 ([ESP-250
Drepth 97" E iltr ate ESP-250 F iltrate hegzured Fitter Total
As-Receired 0.171 =]
0.45 016 2.1 2788 0.14 10.0
0z 0165 Fil] 1.251 0.0 11.5
[uAn] 016 i 2.801 0.19 14.4
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EZP-251 Driluted EZP-251 Filter | Sion ESP-251 |ESP-251
[rapth 155" E iltr ate ESP-251 Filtrate e gz ured Filter Total
As-Receired
0.45 0154 Filsl 15.228 0.7 19.5
0.2 0.7 69 1.3 0.0 20.5
0.02 0148 Fil] 1.694 0.03 218
ESP-252 Driluted ESP-252 Filter | Sion ESP-252 |ESP-252
Lrepth 155" F iltr ate ESP-252 F iltrate e 3z ured Filter Total
FAs-Received 0135 Ga
0.45 016 an 20681 0.10 6.2
0.2 0.13 G5 1.013 0.05 7.0
0.02 0.095 46 1.8959 0.9 2.5
Thits mell gL mell g megil

Tahle 7. §i Results from Third Set of Confirmation Samples

E5P-254-Dip ESP-254 Fiter | Sion ESP-254 | E3P-254
TF-Test-14 Diluted Filtrate E5P-254 Filtrate tulea s red Fitter Oip Total
As-Recaived 0128 B4
0.2 0.0z 52 1537 o7y [<J1]
00z 00ag 48 = = =
* Filter lo=t
ESP-255 155in. ESP-245 Fitter | Sion ESP-255 | ESP-255
TF-Tes-15 Diluted Fitrate E5P-2565 Filrate hlea sured Filtar Total
FAe-Recaived 0.05 43
02 0101 a0 2076 0.104 riil
0.0z o.ao0g 57 0.av 0044 jpe]
ESP-256 1200n . ESP-256 Fiter | Sion ESP-256 | ESP-256
TF-Tea-i6 Diluted Fitrate E5P-2566 Filtrate tlea s red Fitter Total
Fe-Received o107 54
02 00sg 47 0207 0040 67
0.0z 0116 60 1202 0.ogan 2.1
ESP-257 110in. ESP-257 Fiter | Sion ESP-257 | ESP-257
TF-Test-17 Diluted Fitrate ESP-257 Filtrate Measured Filter Total
Pe-Recaied 0121 (i3]
0z 0iza 62 1208 noan il
0.0z 0.1z 60 1509 0074 a7
ESP-258 1000n . ESP-258 Fiter | Sion E5SP-255 | ESP-2583
TF-Tea-1 Diluted Filtrate E5P-26% Filtrate hlea sured Filtar Total
FAe-Recaived 0.11 il
02 0113 55 2677 0.134 21
0.0z 0122 60 1409 oo7n a2
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ESP-250 100in. E5P-259 Filter | Sion ESP-259 | ESP-259
TF-Test-14 Diluted Fitrate ESP-259 Filrate hieaaured Filber Total
Fos-Rece v d 0124 [sF1]
0z 0125 62 1294 0070 G2
007 0113 57 1511 0076 a0
ESP-260 25 in. E5P-260 Filter | Sion ESP-260 | ESP-260
TF-Test-20 Diluted Fitrate ESP-260 Fitrate hlea au red Filter Total
Az-Receied 063 a3
0.z 020% an 15fd 0083 10.0
007 0171 a7 1401 0070 11.1
E5P-261 85 in. E5P-261 Filter | Sion ESP-261 ESP-261
TF-Test-21 Diluted Fitrate E5P-261 Fitrate hlea au red Filter Toal
Fos- Recs ived 0141 T4
0.z 0.14 T8 13497 0070 Ak
0.0: 0 166 24 08497 0045 10.3
ESP-26 2 turbility ESP-262 Fiter |%ion ESP-262 [ESP-262 Mote:
ME-Test-22 |lewel Diluted Fittrate | ESP-262 Fittrate [Measured Fitter Toml Sludge prevented
Fos- Rece e d 4. 153 2081 8 filtration
0.2 MR MiA MR MiA MAA i
0.0z MR M MR MiA MiA
Tnits  mgil gL gL mg mglT

Conclusions

The 3H Evaporator system will receive influent from washing the sludge and supernate currently in Tank 40H. The supernate from Tank
40H contains concentrated supernate from Tank 38H, the 2H Evaporator drop tank. This material may contain soluble silicon from the
DWPF recycle stream. Therefore, SRTC examined the contents of Tank 40H and simulated the hydroxide wash of the sludge.

Analysis of the supernate from Tank 40H prior to sludge washing showed very low silicon levels (~20 mg/L) and high soluble aluminum
concentrations (0.2 M). At these levels, the supernate is in equilibrium with regards to sodium aluminosilicate formation. Processing this
supernate from Tank 40H through the 3H Evaporator prior to the addition of large quantities of inhibited water would produce the same
amount of aluminosilicate solids as the current Tank 32H feed.

Analysis of dried sludge slurry showed the silica concentration to be between 0.3 and 0.4 wt %. Samples of the dried sludge were
washed with a salt solution and silicon was not detected in the wash water simulating the Tank 40H sludge washing step and indicates
that silicon will not be leached from the sludge. This confirmation of the analysis of the wash water and the original supernate in Tank
40H indicates those two results. The first result is that the existing supernate is at equilibrium with respect to aluminosilicate formation
(as expected). The second indicates that washing the sludge with inhibited water will not add silicon to the system and disturb the
equilibrium with respect to aluminosilicate formation.

Confirmation samples taken after the washing of the sludge in Tank 40H indicate that fine particulates containing silicon are suspended
during the washing step. Analysis of samples taken at different intervals following suspension of pump operation shows settling of these
particles. In order to process the wash water from the sludge washing operation it is prudent to allow the tank to settle prior to decant to
avoid entraining silicon species during transfer.
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Appendix

Table 3. Mass Spectral Data from Tank 40 H Samples

Sample

Mass
82

84
85
86
87
88
89
90
91
92
93
94
95
96
97

98

Units
microg/L

microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L

microg/L

Wash
Decant 1

18.64

0.00

228.35

1.42

8.22

89.92

2.01

52.17

543.43

97.80

470.11

563.82

Wash Decant 2

19.85

0.00

243.13

1.87

15.66

97.00

9.16

57.95

564.82

106.79

490.44

585.40

Units
Wit
%
Wt
%
Wt
%
Wit
%
Wt
%
Wit
%
Wit
%
Wit
%
Wit
%
Wt
%
Wit
%
Wit
%
Wit
%
Wit
%
Wit
%
Wt
%

ESP-237-1 ESP-237-2 ESP-237-1 ESP-237-2 Washed Washed
Sludge 1 Sludge 2

CsOH

0.00E+00

4.98E-04

1.53E-03

5.03E-03

7.63E-04

1.48E+00

2.99E-01

7.04E-01

1.41E-02

6.64E-01

7.56E-04

9.80E-02

5.34E-04

7.83E-04
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CsOH

0.00E+00

6.27E-04

1.58E-03

5.20E-03

6.19E-04

2.62E-01

5.57E-02

9.94E-02

7.36E-04

9.50E-02

1.64E-02

1.94E-04

Aq Regia

0.00E+00
4.88E-04
1.50E-03
4.93E-03
7.48E-04
1.45E+00
2.93E-01
6.90E-01
1.39E-02
6.50E-01
7.41E-04
9.60E-02
5.24E-04

7.67E-04

Aq Regia

0.00E+00
6.42E-04
1.61E-03
5.33E-03
6.34E-04
2.68E-01
5.71E-02
1.02E-01
7.54E-04

9.73E-02

1.67E-02

1.99E-04

CsOH

2.84E-03

6.45E-04

1.65E-03

6.13E-03

9.10E-04

6.06E-01

1.35E-01

2.30E-01

1.30E-03

2.29E-01

1.23E-04

3.62E-02

1.31E-04

9.11E-04

CsOH

2.62E-03

6.76E-04

1.51E-03

6.82E-03

6.71E-04

2.35E-01

5.52E-02

6.97E-02

1.03E-03

9.30E-02

1.38E-04

1.54E-02

1.51E-04

9.25E-04
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99 microg/L  584.61 616.12 Wt 8.02E-04 1.04E-03 7.86E-04 1.07E-03 1.56E-04
%

100 microg/L  507.32 531.45 Wt 5.81E-04 5.69E-04
%

101  microg/L 74.68 79.24 Wt
%

102  microg/L 68.12 74.89 Wt 3.92E-04 4.20E-04
%

103  microg/L 45.40 46.33 Wt 4.47E-04 5.68E-04 4.38E-04 5.81E-04
%

104 microg/L 60.30 62.59 Wt 6.58E-05 6.74E-05 4.73E-04 4.87E-04
%

105 microg/L  224.17 232.57 Wt 5.76E-04 6.19E-04 5.65E-04 6.34E-04 9.56E-03 5.54E-03
%

106 microg/L  202.35 207.72 Wt 2.07E-02 4 58E-03 2.02E-02 4.69E-03 9.08E-03 7.42E-03
%

107 microg/L  186.19 203.68 Wt 9.43E-03 5.10E-03  9.25E-03  5.23E-03 4.11E-03 2.83E-03
%

108 microg/L 92.54 95.09 Wt 8.16E-03 2.09E-03  7.99E-03 2.14E-03 6.70E-03 5.96E-03
%

109 microg/L 63.21 76.85 Wt 3.91E-03 3.31E-03  3.83E-03  3.39E-03 2.03E-02 1.93E-02
%

110 microg/L 48.06 48.10 Wt 1.85E-02 1.36E-02 1.81E-02 1.39E-02 1.82E-02 1.89E-02
%

111 microg/L 24.17 25.74 Wt 1.16E-02 1.29E-02 1.14E-02 1.32E-02 3.30E-02 3.48E-02
%

112 microg/L 45.51 47.96 Wt 2.23E-02 2.42E-02 2.19E-02 2.48E-02 3.84E-02 4.08E-02
%

113  microg/L 17.62 23.13 Wt 1.01E-02 1.19E-02 9.93E-03 1.22E-02
%

114  microg/L 46.14 47.42 Wt 2.13E-02 2.41E-02 2.08E-02 2.46E-02 9.65E-03 1.02E-02
%

115 microg/L Wit
%

116 microg/L 51.13 54.06 Wt 6.02E-03 7.01E-03 5.90E-03  7.18E-03
%

117  microg/L 32.42 35.88 Wt 3.05E-04 3.17E-04
%

118 microg/L 98.02 101.00 Wt 3.29E-03 3.66E-03
%

119 microg/L 52.00 53.31 Wt 3.20E-03 4.20E-03  3.13E-03  4.30E-03 3.73E-04 3.29E-04
%

120 microg/L  126.73 136.10 Wt 4.19E-04 3.70E-04
%

121  microg/L 15.10 11.62 Wt
%

122  microg/L 23.32 22.66 Wt 3.07E-04 2.63E-04
%

123  microg/L 15.35 8.59 Wit 1.42E-04
%

124  microg/L 27.09 28.27 Wt
%

125 microg/L Wit
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%

126  microg/L 9.18 8.76 Wt
%

127 microg/L  143.97 170.65 Wt
%

128 microg/L Wt
%

129 microg/L Wit 1.72E-04 1.70E-04
%

130 microg/L 0.32 Wt 1.74E-04 1.21E-04 1.71E-04 1.24E-04
%

131 microg/L Wt 9.93E-04 9.25E-04
%

132 microg/L Wit 4.72E-03 5.19E-03  4.62E-03  5.32E-03

%

133 microg/L 1147.42  1597.77 Wt
%

134  microg/L Wt 8.41E-04 7.75E-04
%

135 microg/L  103.51 108.29 Wt 8.84E-04 9.50E-04 8.66E-04 9.73E-04 8.18E-04 7.95E-04
%

136 microg/L Wt 6.37E-04 8.26E-04 6.24E-04 8.46E-04 4.34E-03 4.65E-03
%

137 microg/L  351.37 367.53 Wt 3.40E-03 3.72E-03  3.33E-03  3.81E-03 1.02E-02 1.02E-02
%

138 microg/L 3.05 Wt 8.07E-03 9.09E-03  7.91E-03 9.31E-03 1.50E-03 1.28E-03
%

139 microg/L Wit 1.41E-03 6.60E-04 1.38E-03 6.76E-04 5.74E-03 5.40E-03
%

140 microg/L Wt 4.74E-03 1.97E-03 4.65E-03 2.02E-03 1.13E-03 9.03E-04
%

141  microg/L 0.37 Wt 9.67E-04 3.81E-04 9.47E-04 3.90E-04 1.60E-03 1.46E-03
0%

142  microg/L 0.09 0.44 V\;)t 1.41E-03 7.21E-04 1.38E-03 7.38E-04 1.05E-03 8.54E-04
%

143  microg/L Wit 1.03E-03 4.27E-04 1.01E-03 4.37E-04 1.33E-03 9.83E-04
%

144  microg/L Wt 1.14E-03 4.22E-04 1.12E-03 4.32E-04 7.77E-04 5.69E-04
0/

145  microg/L V\;t 8.05E-04 2.24E-04 7.89E-04 2.29E-04 5.83E-04 4.81E-04
%

146  microg/L V\;t 6.87E-04 2.26E-04 6.73E-04 2.31E-04 3.99E-04 3.76E-04
%

147  microg/L Wt 4.58E-04 4.49E-04 4.26E-04 3.64E-04
0%

148 microg/L V\;t 4.43E-04 4.34E-04 2.27E-03 2.76E-03
%

149  microg/L 1.57 V\;t 6.65E-04 1.17E-03 6.51E-04 1.20E-03 7.58E-04 7.90E-04
%

150 microg/L 0.32 Wt 5.31E-04 4.15E-04 5.20E-04 4.25E-04
%

151 microg/L Wit

%
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152

153

154

155

156

157

158

159

160

161

162

163

164

165

166

167

168

169

170

171

172

173

174

175

176

177

178

microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L

microg/L

0.13

0.17

0.21

0.76

0.19

0.09

0.23

1.74

Wt
%
Wt
%
Wt
%
Wt
%
Wt
%
Wt
%
Wit
%
Wt
%
Wt
%
Wit
%
Wit
%
Wt
%
Wt
%
Wit
%
Wt
%
Wt
%
Wt
%
Wit
%
Wit
%
Wt
%
Wit
%
Wit
%
Wt
%
Wt
%
Wit
%
Wt
%
Wt

1.17E-04

1.00E-04

2.81E-04

1.10E-04

1.26E-04

1.24E-04

2.23E-05

1.01E-05

1.28E-04

6.63E-04

2.08E-04
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2.12E-05

2.12E-05

6.00E-06

3.91E-04

1.11E-03

1.14E-04

9.81E-05

2.76E-04

1.07E-04

1.23E-04

1.22E-04

2.18E-05

9.90E-06

1.25E-04

6.50E-04

2.04E-04

2.17E-05

2.17E-05

6.14E-06

4.00E-04

1.14E-03

1.57E-04

3.55E-04

1.26E-04

2.05E-04

2.53E-05

8.04E-04

3.00E-03

1.19E-04

3.67E-04

1.10E-04

1.71E-04

2.57E-05

1.05E-03

3.80E-03
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%

179 microg/L Wit 1.35E-04 1.32E-04
%

180 microg/L Wt 3.39E-04 3.32E-04 8.68E-05
%

181 microg/L Wit 1.73E-04 1.69E-04 2.38E-04
%

182  microg/L 22.05 23.14 Wt 2.07E-04 2.12E-04
%

183  microg/L 13.86 12.99 Wt 2.26E-04 2.66E-04

%
184  microg/L 25.50 25.94 Wt 2.55E-04 2.14E-04 2.49E-04 2.19E-04
%
185 microg/L Wt 2.07E-04 2.51E-04
%
186 microg/L 24.31 24.69 Wt 1.58E-04 1.87E-04 1.55E-04 1.91E-04
%

187 microg/L Wt
%
188 microg/L Wit
%
189 microg/L Wit
%
190 microg/L Wit
%
191 microg/L Wit
%
192 microg/L Wit
%
193 microg/L Wt
%
194  microg/L Wt
%
195 microg/L Wit
%
196 microg/L 4.89 451 Wt
%
197 microg/L 2.73 3.05 Wt

%
198 microg/L  197.94 202.87 Wt
%
199 microg/L  325.93 329.40 Wt 4.45E-04 4.36E-04 9.40E-05 9.82E-05
%
200 microg/lL  453.21 446.66 Wt 6.62E-04 5.26E-04 6.49E-04 5.39E-04
%
201 microg/L  251.25 257.33 Wt 4.38E-04 2.25E-04 4.29E-04 2.31E-04
%
202 microg/lL  571.27 559.62 Wt 7.50E-04 7.46E-04 7.35E-04 7.63E-04
%
203  microg/L 1.47 1.34 Wt 1.70E-04 8.50E-05 1.66E-04 8.70E-05 5.10E-04 6.44E-04
%

204 microg/L  187.65 19541 Wt 5.83E-04 6.88E-04 5.72E-04  7.05E-04
%
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205

206

207

208

209

230

231

232

233

234

235

236

237

238

239

240

241

242

243

244

245

246

247

microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L
microg/L

microg/L

3.30

7.36

415480

5.45

10.13

17.14

4.43

1764.63

13.55

13.50

16.54

25.58

425899

3.91

10.20

20.52

2085.38

11.79

Wt
%
Wt
%
Wt
%
Wit
%
Wt
%
Wt
%
Wt
%
Wt
%
Wt
%
Wit
%
Wt
%
Wt
%
Wit
%
Wt
%
Wit
%
Wt
%
Wit
%
Wt
%
Wt
%
Wit
%
Wit
%
Wt
%
Wt
%

3.35E-03

4.46E-03

4.62E-03

9.78E-03

4.93E+01

2.95E-02

4.85E-04

1.07E-02

8.41E-04

1.18E-03

1.67E+00

4.34E-03

4.79E-04
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3.21E-03

5.18E-03

5.23E-03

1.06E-02

4.78E+01

2.84E-02

4.61E-04

1.06E-02

8.45E-04

1.17E-03

1.68E+00

4.60E-03

4.37E-04

3.28E-03

4.37E-03

4.53E-03

9.59E-03

0.00E+00

0.00E+00

0.00E+00

1.45E-02

8.84E-03

5.34E-04

8.02E-04

1.37E+00

4.27E-03

4.34E-04

3.29E-03

5.31E-03

5.35E-03

1.09E-02

0.00E+00

0.00E+00

0.00E+00

1.42E-02

4.65E-04

9.68E-03

7.41E-04

1.17E-03

1.59E+00

4.48E-03

7.03E-03

7.12E-03

1.60E-02

2.28E-02

6.37E-04

1.45E-02

9.19E-04

1.28E-03

2.24E+00

6.32E-03

5.20E-04

7.27E-03

7.02E-03

1.66E-02

3.46E-02

7.40E-04

1.62E-02

9.90E-04

1.61E-03

2.57E+00

7.19E-03

7.64E-04
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