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DETERMINATION OF URANIUM DISTRIBUTION IN THE EVAPORATION OF SIMULATED SAVANNAH 
RIVER SITE WASTE (U) 

Mark J. Barnes and Gregory T. Chandler, Westinghouse Savannah River Company 

ABSTRACT 

The results of an experimental program addressing the distribution of uranium in saltcake and supemate for two 
Savannah River Site waste compositions are presented. Successive batch evaporations were performed on simulated 
H-Area Modified Purex low-heat and post-aluminum dissolution wastes spiked with depleted uranium. Waste 
compositions and physical data were obtained for supemate and saltcake samples. For the H-Area Modified Purex 
low-heat waste, the product saltcake contained 42% of the total uranium from the original evaporator feed solution. 
However, precipitated solids only accounted for 10% of the original uranium mass; the interstitial liquid within the 
saltcake matrix contained the remainder of the uranium. In the case of the simulated post-aluminum dissolution 
waste; the product saltcake contained 68% of the total uranium from the original evaporator feed solution. 
Precipitated solids accounted for 52% of the original uranium mass; again, the interstitial liquid within the saltcake 
matrix contained the remainder of the uranium. An understanding of the distribution of uranium between supernatant 
liquid, saltcake, and sludge is required to develop a material balance for waste processing operations. This 
information is necessary to address nuclear criticality safety concerns. 

INTRODUCTION 

Carbon-steel tanks are used at the Savannah River Site (SRS) for the interim storage of nuclear waste. The waste 
consists of two phases: a sludge and its associated supernate. The solution is strongly alkaline with a high salt 
content (i.e., sodium nitrate, nitrite, aluminate, etc.). To minimize the volume of waste, the supernatant solution is 
evaporated and stored as a mixture of concentrated liquid and crystalline solids (i.e., saltcake). The evaporation 
process consists of successive heating and cooling of the solution. During heating, water is evaporated resulting in 
salt saturation of the solution. Upon cooling, salts, in excess of their solubility at the lower temperature, crystallize 
forming a saltcake layer. The residual supernate is then reprocessed to repeat the cycle. This process is repeated with 
the supernate solution until the waste tank is filled with saltcake and a minimal volume of saturated supernate. 
Final disposal of the saltcake will be accomplished by dissolution of the saltcake and processing through the Defense 
Waste Processing Facility (DWPF). Decontamination of the high-level radioactive waste solutions will be 
accomplished by the precipitation of cesium and potassium with sodium tetraphenylborate and adsorption of 
strontium by monosodium titanate in the In-Tank Precipitation (ITP) process. The slurry will be concentrated by 
filtration and washed. The resulting decontaminated salt solution filtrate will be stabilized in Saltstone. The 
concentrated slurry will be transferred for vitrification in DWPF. 

Fissile isotopes of uranium are contained in the high-level nuclear waste that will be processed for permanent 
disposal via the FTP and sludge processing facilities (1). An understanding of the distribution of uranium between 
supernatant liquid, alkaline solids (saltcake), and sludge is required to develop a material balance for waste tank farm 
processing operations. This information is necessary to address nuclear criticality safety concerns. Two concerns are 
that fissile uranium, contained in the saltcake, will either not dissolve during salt dissolution or will dissolve at a 
much slower rate than saltcake. Either mechanism could result in uranium settling in the tank and collecting in 
sufficient quantity to form a critical mass. The solubility of uranium in alkaline salt solutions has been measured to 
better understand the behavior of the fissile material (2,3). This paper presents the results of an experimental 
program addressing uranium distribution behavior in an effort to provide guidance for safe dissolution and removal of 
saltcake. The work presented in this paper provides for an increased understanding into the distribution of uranium in 
saltcake and supernate for two SRS waste compositions. The two waste compositions simulated and investigated 
were H-Area Modified Purex (HM) low-heat and post-aluminum dissolution wastes. 

EXPERIMENTAL 

Simulated Waste Solutions 

Simulated supernate wastes with H-Area Modified Purex (HM) low-heat and post-aluminum dissolution 
compositions, both spiked with depleted uranium, were used in the evaporation studies. The low-heat waste 
composition is based upon a 1981 waste inventory estimate (4). The post-aluminum dissolution waste composition 
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is based upon an in-tank sludge processing demonstration in 1983 (5). The nominal compositions of the simulated 
test solutions are shown in Table I. For preparative purposes, aluminum nitrate, A1(N03>3«9H20, was dissolved 
separately with excess sodium hydroxide, NaOH, in distilled water to form sodium aluminate, NaA102, for the low-
heat waste. Because of the lower nitrate level in the post-aluminum dissolution waste, a 65 wt % NaA102/19 wt % 
NaOH reagent was used instead of aluminum nitrate. For both simulants, the remaining components were mixed 
with distilled water and the aluminate solutions were added slowly while stirring. A 250 g U/L solution was 
prepared with depleted uranyl nitrate (U02(N03)2*6H20) in 0.1 M nitric acid. This uranium solution was added to 
the waste simulants at a concentration of 100 mg U/L solution. The solutions were then allowed to stir for one 
week. After stirring, the solutions were filtered with a 0.45 nm filter to remove insoluble uranium solids. 

PLACE TABLE I HERE 

Evaporation Procedure 

Batch evaporation of simulated low-heat and post-aluminum dissolution wastes were conducted. The starting 
solution volume for the evaporation tests was approximately four liters. The starting solution densities of the low-
heat waste and post-aluminum dissolution waste were 1.29 and 1.24 g/mL, respectively. Successive batch 
evaporations were performed on the waste simulants until the density of the supernate was approximately 1.5 g/mL. 
The evaporations were performed in a 6 L Teflon™ vessel heated by resistance-heated Chromalox™ elements. The 
solutions were heated to boiling; the overhead vapors were condensed and collected in a beaker. The volume of water 
removed for each evaporation step was based upon the estimated amount of evaporation required to obtain a solution 
density of 1.5 g/mL. Once the desired volume of water was evaporated, the boiling solution was removed from the 
evaporator. Small (i.e., 15-30 mL) samples of the boiling solution were collected in test tubes for analysis, the 
remainder was collected in a volumetric flask. These solutions were cooled to room temperature to allow 
crystallization of sodium salts. The supernate in the volumetric flask was decanted from the solids (saltcake) and the 
supemate solution density was determined. If the density was less than 1.5 g/mL, the decanted supernate was 
returned to the evaporator as the feed solution for the next evaporation step. This evaporation and precipitation 
procedure was repeated until the resulting supernate density was approximately 1.5 g/mL. 

Sample Analysis 

Supernate from each of the 15-30 mL supernate/solid samples collected in each evaporation step was decanted and the 
saltcakes were centrifuged to remove as much interstitial liquid as possible. The supernate and saltcake fractions 
were analyzed to determine their volume, weight, and chemical composition. Saltcake fractions were prepared for 
analysis by dissolution in distilled, deionized water. Extensive physical and chemical data (e.g., boiling points and 
densities, weight percent interstitial liquid in saltcake, and trends in chemical compositions) pertaining to each 
evaporation step and the resulting supernate and saltcake were collected. 

Uranium analysis was performed on unfiltered and filtered (0.2 pm) solutions. Uranium was analyzed by laser-
activated fluorescence and by x-ray fluorescence. Unfiltered solutions were analyzed for the remaining constituents. 
Concentrations of aluminum (Al), sodium (Na), silicon (Si), and phosphorous (P) were analyzed by inductively-
coupled plasma (ICP) emission spectroscopy. Nitrate (NO3"), nitrite (NO2"), phosphate (PO^ -), oxalate (C2O4.2-), 
and sulfate (SO/^") were measured by ion chromatography. Hydroxide (OH"), aluminate (AIO2"), and carbonate 
(CO32-) were determined by titration. 

RESULTS AND DISCUSSION 

Low-Heat Waste Evaporation and Characterization Data 

Table II lists the evaporation data for the simulated low-heat waste. Four successive evaporations were performed on 
the low-heat waste which increased the solution density from 1.29 g/mL to 1.44 g/mL. The boiling point of the 
starting solution was 106.3 °C while the boiling point of the supernate feed in the fourth evaporation was 117.9 °C. 
The total volume reduction for the low-heat waste was approximately 70% based upon the supemate remaining after 
the fourth evaporation plus the total volume of solids from each evaporation. The solution volume was reduced by 
87%. No solids crystallized from solution after the first evaporation, but solids did crystallize from solution in the 
remaining evaporations. The density of saltcake from each successive evaporation increased from 1.74 g/mL to 
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1.86 g/mL. The weight percent interstitial liquid in saltcake was determined from the volume of liquid removed 
from saltcake during centrifuging. The amount of interstitial liquid in saltcake was 14 wt % after the second and 
third evaporations and 18 wt % after the fourth evaporation. 

PLACE TABLE E HERE 

Table III provides the composition of the starting solution and the supernate solutions after each evaporation step for 
the low-heat waste. As shown, the hydroxide concentration increased with each evaporation from 1.22 M in the 
starting solution to 5.22 M after the fourth evaporation. Nitrate initially increased after the first evaporation and 
then decreased with each evaporation. Nitrite and aluminate increased with each evaporation. Uranium increased 
from 8.1 mg/L to 31.4 mg/L. The uranium concentrations are significantly lower at the 1-2 M hydroxide 
concentrations in the low-heat waste as compared to existing data (3) thus suggesting that the low-heat waste was 
not saturated with uranium in the starting solution. However, the uranium concentrations in the 3-6 M hydroxide 
range are slightly higher than the existing data. The data suggest that uranium solubility may be significantly 
affected by concentrations of other components of the waste. In addition, as discussed by Karraker (3), measurements 
of the solubility of U in strongly basic solutions depend upon the method used for solution make-up. 

PLACE TABLE in HERE 

Saltcake was not produced during the first evaporation step because the waste components of the low-heat waste had 
not reached their solubility limits. Saltcake was produced after the second, third, and fourth evaporations. Table IV 
shows the composition of saltcake after each evaporation step. The weight percents in Table IV are based on the 
total saltcake weight which includes the sodium salts plus water. Weight percent water was calculated from the 
difference between the weight of the sodium compounds and the total weight of saltcake. The calculated weight 
percent water is assumed to be fairly accurate because the total sodium moles calculated from the common sodium 
compounds associated with each ion were nearly equal to the sodium moles analyzed by inductively-coupled plasma 
emission spectroscopy. As shown in Table IV, the concentration of major components in the saltcake remain fairly 
constant for each evaporation while the weight of solids from each evaporation decreases with each succeeding step. 
The major component by weight is nitrate (-50 - 70 wt % based on total saltcake weight for each evaporation). The 
weight percent undissolved uranium and dissolved uranium in interstitial liquid remaining after centrifuging for each 
evaporation is approximately 0.0009%. The weight percent water in saltcake decreased from 27 and 24% after the 
second and third evaporations to 8% after the fourth evaporation. 

PLACE TABLE IV HERE 

Post-aluminum Dissolution Waste Evaporation and Characterization Data 

Table V shows the evaporation data for the simulated post-aluminum dissolution waste. Three successive 
evaporations were performed on the post-aluminum dissolution waste which increased the solution density from 
1.24 g/mL to 1.47 g/mL. The boiling point of the starting solution was 104.3 °C and die boiling point of the 
supernate feed in the third evaporation was 122.5 °C. The total volume reduction for the post-aluminum dissolution 
waste was approximately 69% based upon the supernate remaining after the third evaporation plus the total volume 
of solids from each evaporation. The solution volume was reduced by 80%. Solids crystallized from solution after 
each evaporation step and the saltcake density increased from 1.41 g/mL to 1.76 g/mL. The concentration of 
interstitial liquid in saltcake determined from centrifuging was 6 wt % after the first evaporation and approximately 
20 wt % after the second and third evaporations. 

PLACE TABLE V HERE 

Table VI shows the composition of the starting solution and the supernate solutions after each evaporation step for 
the post-aluminum dissolution waste. As shown, the hydroxide concentration increased with each evaporation from 
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2.75 M in the starting solution to 8.80 M after the third evaporation. Nitrate initially increased after the first 
evaporation and then decreased with each evaporation. Nitrite and aluminate increased with each evaporation. The 
uranium concentration was initially 45.0 mg/L and then decreased and remained constant at approximately 20 mg/L. 
The uranium concentrations, as a function of hydroxide, are comparable to the Karraker data (3) at the low hydroxide 
range but slightly higher in the 5-9 M hydroxide range. This suggests that the uranium solubility is strongly 
dependent on hydroxide concentration but may also be affected by concentrations of other components. 

PLACE TABLE VI HERE 

Saltcake was produced during each evaporation step for the post-aluminum dissolution waste. Table VII shows the 
composition of saltcake after each evaporation step. The weight percents in Table VII are based on the total saltcake 
weight which includes the sodium salts plus water. Weight percent water was calculated from the difference between 
the weight of the sodium compounds and the total weight of saltcake. The calculated water content is assumed to be 
fairly accurate because the total sodium moles calculated from the common sodium salts associated with each ion 
were essentially equal to the sodium moles analyzed by inductively-coupled plasma emission spectroscopy as shown 
in Table VII. As shown in Table VII, as in the case of the low-heat waste saltcake, the major component is nitrate 
(~ 35 - 50 wt % based on total saltcake weight for post-aluminum vs. ~ 50 - 70 wt % for low-heat). The 
concentration of undissolved uranium and dissolved uranium in interstitial liquid decreases from 0.0056 wt % to 
0.0036 wt %. The amount of water in saltcake increases from 23 wt % after the first evaporation to 37 wt % after 
the third evaporation. 

PLACE TABLE VII HERE 

Uranium Distribution 

Low-heat waste was subjected to four successive evaporations. Saltcake was produced from each of the last three 
evaporations. The percentage of available uranium contained in the saltcake produced by each successive evaporation 
(i.e., undissolved uranium and dissolved uranium contained in interstitial liquid) decreased with each successive 
evaporation. For low-heat waste, the fraction of available uranium contained in each saltcake is 22,18, and 8% for 
die second, third, and fourth evaporations, respectively. This data trend is likely the result of a combination of two 
factors. First, each successive evaporation produces less saltcake than the previous one. This results in a decrease in 
the amount of interstitial liquid. Second, uie uranium concentration in the supemate is increasing. This would 
indicate that the uranium solubility limit has not been reached. Therefore, the ratio of uranium contained in the 
saltcake to uranium in solution is decreasing. Simply stated, the salts (i.e., NaOH, NaN03, NaN02, etc.) in this 
particular solution have reached their solubility limit for the second, third, and fourth evaporations while the uranium 
has either not reached, or has just reached, its solubility limit by the fourth evaporation. This theory suggests that 
the majority of uranium contained in saltcake produced by the second and third evaporations is present in interstitial 
liquid. The effect of the four evaporation cycles, as a whole, on the low-heat waste is that 42% of the uranium is 
contained in the composite saltcake. 

Similar to the observations with low-heat waste, the percentage of available uranium contained in the saltcake 
produced by evaporation of post-aluminum dissolution waste decreases with each successive cycle. For 
post-aluminum dissolution waste, the fraction of available uranium contained in saltcake is 49, 22, and 19% for the 
first, second, and third evaporations, respectively. These percentages (specifically that for the first evaporation) are 
higher than those observed for the low-heat waste. This is expected in light of the fact that the post-aluminum 
dissolution waste starting solution had a uranium concentration of 45.0 mg/L and that 78% of the uranium was 
contained in solids larger than 0.2 \im. The large size would suggest that the uranium was colloidal and would 
easily separate from solution. Therefore, the first evaporation likely caused a large portion of the uranium to 
aggregate with the saltcake. A similar pattern was repeated for the second evaporation; however, a much smaller 
percentage of the uranium was contained in solids larger Uian 0.2 \im. The effect of the three evaporation cycles, as 
a whole, on the post-aluminum dissolution waste is that 68% of the uranium is contained in the composite saltcake. 
An estimate of the amount of dissolved uranium contained in interstitial liquid is discussed in the next section. 

Dissolved Uranium in Interstitial Liquid of Saltcake 
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The amount of dissolved and undissolved uranium contained in the interstitial liquid of the low-heat waste saltcake 
was estimated from the experimental data. The estimate was obtained from the weight percent water contained in a 
saltcake sample and the composition of the supernate above the saltcake. From this data, the volume of supemate 
remaining in the saltcake after centrifuging was determined. Using the uranium concentration of the supemate and 
the volume of supemate remaining in the saltcake, it was possible to estimate the quantity of dissolved uranium that 
is present in the saltcake. The difference between the measured total uranium contained in the salteake and the 
dissolved uranium is undissolved uranium. Using this method, it was estimated that 82,100, and 16% of the 
uranium contained in the saltcake produced by the second, third, and fourth evaporations, respectively, of low-heat 
waste was dissolved. Data presented in the Uranium Distribution section of this document showed the fraction of 
available uranium contained in the saltcake produced by the second, third, and fourth evaporations of low-heat waste 
was 22,18 and 8%, respectively. Coupling this data with the above estimates would predict that the fraction of 
available uranium present as undissolved uranium in saltcake from the second, third, and fourth evaporations of 
low-heat waste is 4.0, 0.0 and 6.7%, respectively. The effect of the four evaporation cycles, as a whole, on the 
low-heat waste is that an estimated 10% of the total uranium originally present in the salt solution is precipitated as 
a solid. 

The fact that only 10% of the total uranium originally present in the salt solution is precipitated as a solid is not 
unexpected. Three pieces of evidence support this estimate. First, tests showed that 84 to 96% of the uranium 
contained in the low-heat saltcake from the three evaporations was removed by rinsing of the saltcake with a highly 
concentrated sodium salt solution (6). Second, documented information shows that precipitated uranium does not 
readily dissolve in highly caustic salt solutions (2,3). Third, the percentage of uranium contained in the salt solution 
rinses that was less than 0.2 |im in size was relatively large (i.e., 67 to 98% for the second, third, and fourth 
evaporations). Coupling these three pieces of evidence suggest that a large fraction of the uranium contained in the 
centrifuged, low-heat waste saltcake samples was in fact uranium dissolved in the interstitial liquid. 

The amount of dissolved uranium contained in the interstitial Uquid of post-aluminum dissolution waste saltcake was 
estimated. Using the method described above, it was estimated that 14, 79, and 32% of the uranium contained in the 
saltcake produced by the first, second, and third evaporations, respectively, of post-aluminum dissolution waste was 
dissolved. Data presented in the Uranium Distribution section of this document showed the fraction of available 
uranium contained in the saltcake from the first, second, and uiird evaporations of post-aluminum dissolution waste 
was 49, 22 and 19%, respectively. Coupling this data with the above estimates projects that the fraction of available 
uranium present as undissolved uranium in saltcake from the three evaporations of post-aluminum dissolution waste 
is 42,4.6 and 13%, respectively. The effect of the three evaporation cycles, as a whole, on the post-aluminum 
dissolution waste is mat an estimated 52% of the total uranium originally present in the salt solution is precipitated 
as a solid. This value shows that a substantial portion of the uranium is present in a solid phase. 

CONCLUSIONS 

Successive evaporations were performed on simulated low-heat waste and post-aluminum dissolution waste spiked 
with depleted uranium. Waste compositions were determined for supernate and saltcake samples. For the H-Area 
Modified Purex low-heat waste, the product saltcake contained 42% of the total uranium from the original evaporator 
feed solution. However, precipitated solids only accounted for 10% of the original uranium mass; the interstitial 
liquid within the saltcake matrix contained the remainder of the uranium. In the case of the simulated post-
aluminum dissolution waste; the product salteake contained 68% of the total uranium from the original evaporator 
feed solution. Precipitated solids accounted for 52% of the original uranium mass; again, the interstitial liquid 
within the saltcake matrix contained the remainder of the uranium. 
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TABLE I. Nominal Composition of Simulated Low-heat Waste and 
Simulated Post-aluminum Dissolution Waste (4,5). 

Component 

Nominal Molar Concentration (M) 

Component 

Simulated 
Low-heat 

Waste 

Simulated 
Post-alvunimim 

Dissolution Waste 

NaOH 
NaNC-3 
NaN02 
NaA102 
Na2C03 
Na2S04 
NaF 
NaCl 
Na2Si03 
Na3P04 
Na2C204 
Depleted Uranium 

1.21 
2.62 
0.58 
0.34 
0.06 
0.06 
0.008 
0.009 
0.005 
0.004 
0.005 

3.01 
1.35 
0.29 
0.61 
0.15 
0.05 

0.001 
0.002* 
0.003* 

*Not found in reference - estimated by keeping the concentration with 
respect to mtrate the same as in the low-heat waste. 



TABLE n. Simulated Low-heat Waste Evaporation Data. 
Total Total Supernate Boiling Saltcake 

Process Volume % Volume % Volume % Density Point Density 
Step Feed Reduced Saltcake Saltcake (g/mL) (°Q (g/mL) 

Starting Solution . 1.29 106.3 
1st Evaporation 42 0 0 1.38 112.3 -
2nd Evaporation 60 29 12 1.35 115.2 1.74 
3rd Evaporation 66 22 16 1.43 117.9 1.77 
4th Evaporation 70 10 16 1.44 - 1.86 



TABLE in. Simulated Low-heat Waste Supemate Concentration Data. 
Starting 1st 2nd 3rd 4th 

Component solution Evaporation Evaporation Evaporation Evaporation 

NaOH(M) 1.22 2.08 3.05 4.28 5.22 
NaN03(M) 2.44 4.49 3.34 2.71 2.16 
NaN02(M) 0.53 0.97 1.38 1.94 2.29 
NaA102(M) 0.33 0.56 0.76 1.09 1.33 
Na2C03 (M) 0.09 0.15 0.17 0.22 0.22 
Na2S04 (M) 0.056 0.093 0.089 0.068 0.042 
NaF(M) 0.0014 0.0043 0.0023 0.0031 0.0038 
NaCl(M) 0.0105 0.0156 0.0227 0.0347 0.0413 
Na2Si03 (M) 0.0023 0.0030 ,0.0036 0.0049 0.0060 
Na3?04 (M) 0.0043 0.0054 0.0078 0.0103 0.0103 
Na2C204(M) 0.0046 0.0075 0.0092 0.0080 0.0041 
U - unfiltered (mg/L) 8.1 11.7 18.7 24.6 31.4 
U - filtered (mg/L) - - 19.9 24.5 28.9 
% of U< 0.2 pm - - 100 100 92 



TABLE IV. Low-Heat Waste Saltcake Composition (wt % based on 
total saltcake weight; chemical analysis performed on 
dissolved, centrifuged saltcake in distilled, deionized water). 

2nd 3rd 4th 
Component Evaporation Evaporation Evaporation 

NaOH (wt %) 4.06 5.74 6.27 
NaN03(wt%) 52.38 59.85 72.01 
NaN02(wt%) 3.89 5.30 5.89 
NaA102(wt%) 2.36 3.31 3.71 
Na2C03 (wt %) 0.66 0.46 0.87 
Na2S04(wt%) 0.76 0.92 2.09 
NaF(wt%) 0.03 0.04 0.15 
NaCl (wt %) 0.05 0.07 0.08 
Na2Si03 (wt %) 0.01 0.01 0.02 
Na3P04 (wt %) 0.06 0.07 0.18 
Na2C204 (wt %) 0.12 0.26 0.26 
H2O (wt %) 27 24 8 
U-unfiItered(wt%) 0.0007 0.0009 0.0010 
% of U < 0.2 |im 67 79 100 

Interstitial liquid (wt %)* 14 14 18 

X Na moles 0.064 0.058 0.029 
XNa moles by ICP 0.059 0.058 0.030 

* Weight percent interstitial liquid is based upon quantity of liquid 
removed by centrifuging filtered saltcake 



TABLE V. Simulated Post-aluminum Dissolution Waste Evaporation Data 

Process 
Step 

Total 
Volume % 

; FeedReduced 
Volume % 
Saltcake 

Total 
Volume % 
Saltcake 

Supernate 
Density 
(g/mL) 

Boiling 
Point 
(°Q 

Saltcake 
Density 
(g/mL) 

Starting Solution 
1st Evaporation 
2nd Evaporation 
3rd Evaporation 

55 
66 
69 

7 
18 
11 

3 
7 
8 

1.24 
1.41 
1.44 
1.47 

104.3 
117.6 
122.5 

1.41 
1.70 
1.76 



TABLE VI. Simulated Post-aluminum Dissolution Waste Supernate 
Concentration Data. 

Starting 1st 2nd 3rd 
Component solution Evaporation Evaporation Evaporation 

NaOH(M) 2.75 5.71 7.27 8.80 
NaN03(M) 1.32 2.38 1.84 1.43 
NaN02(M) 0.29 0.59 0.77 0.88 
NaA102(M) 0.63 1.28 1.77 1.93 
Na2C03 (M) 0.22 0.22 0.11 0.09 
Na2S04 (M) 0.045 0.043 0.025 0.016 
NaF(M) 0.0050 0.0033 0.0077 0.0108 
NaCl (M) 0.0005 0.0005 ,0.0006 0.0006 
Na2Si03 (M) 0.0029 0.0058 0.0069 0.0072 
Na3P04 (M) 0.0013 0.0043 0.0044 0.0044 
Na2C 2 0 4 (M) 0.0020 0.0045 0.0045 0.0045 
U - unfiltered (mg/L) 45.0 23.3 23.0 21.4 
U - filtered (mg/L) 10.0 18.9 22.3 18.5 
% of U < 0.2 nm 22 81 97 86 



TABLE VII. Post-aluminum Dissolution Waste Saltcake Composition 
(wt % based on total saltcake weight; chemical analysis 
performed on dissolved, centrifuged saltcake in distilled, 
deionized water). 

1st 2nd 3rd 
Component Evaporation Evaporation Evaporation 

NaOH(wt%) 8.39 10.69 12.85 
NaN03(wt%) 48.65 38.89 35.15 
NaN02(wt%) 1.60 1.88 2.45 
NaA102(wt%) 3.58 4.99 5.77 
Na2C03 (wt %) 11.40 5.27 6.28 
Na2S04(wt%) 2.59 0.26 0.23 
Na2Si03 (wt %) 0.003 0.03 0.02 
Na3P04 (wt %) 0.17 0.05 0.08 
Na2C204 (wt %) 0.44 0.10 0.09 
H2O (wt %) 23 38 37 
U - unfiltered (wt %) 0.0056 0.0015 0.0036 
%ofU<0.2nm 21 96 33 

Interstitial liquid (wt %)* 6 21 19 

X Na moles 0.028 0.080 0.050 
I Na moles by ICP 0.028 0.087 0.054 

* Weight percent interstitial liquid is based upon quantity of liquid 
removed by centrifuging filtered saltcake 


