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ABSTRACT. The effects of chemical species in groundwater on the solubility of the uranyl hydrolysis
precipitates formed at pH 6.4 and 9.7 were investigated. Based on the chemical composition of the ground-
water, the synthetic groundwater was prepared. The colloid-free (separated) groundwater was also prepa-
red by removal of both organic and inorganic colloids from the sampled groundwater. Solubilities of
precipitates formed in the hydrolysis of uranyl ion in groundwater, separated groundwater, synthetic
groundwater and 0.1 M NaCl solution were measured over neutral to alkaline pH range, and especially,
the effect of the anions and cations found in groundwater on the solubility was investigated. Solubility
in groundwater was approximately two orders of magnitude greater than that in 0.1 M NaCl solution.
Soubililties of uranyl hydrolysis precipitates formed at pH9.7 and 64 were compared in groundwater
and synthetic groundwater. Solubilities of the precipitates formed at different pH were found to be in
the same order of magnitude in groundwater and synthetic groundwater, however the uranyl hydolysis
precipitates formed at higher pH values showed a tendency of higher solubility.
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Tabie 1. Analytical results of groundwater and synthe-
tic water

Element Groundwater  Synthetic water
pH 9201 880
Conductivity (uS} 137.7 116.7
Na*, (ppm) 24 21
Ca®*, (ppm) 3.2 4.1
K*, (ppm) 0.14 -
NH,* (ppm) <0.1 -
Mg (ppm) 04+ 0.03 <01
Fe’*3* (ppm) <0.1 <0.1
Mn?* (ppm) <0.1 <0.1
Si** (ppm) 56 -
F~ (ppm) 11 <10
S0,2, (ppm) 55 42
Cr, (ppm) 35 7.3
NO,~ (ppm) <1 <1
HCO,™ (ppm) 66 55
COs™ (ppm) 10 038
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Fig. 1. Plot of pH variation of uranium solution agai-
nst the volume of 8M NaOH solution added.
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Fig. 2. Solubility curves of uranyl hydroxides synthe-
sized at pH 9.7 in groundwater (O), separated water
(@), synthetic water () and 0.1M NaCl solution (@®).
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Fig. 3. Solubility curves of uranyl hydroxides synthe-
sized at pH 6.4 in groundwater (O) and synthetic wa-
ter (@).
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Fig. 4. Solubility variation of uranyl hydroxides syn-

thesized at pH 6.4 (O) and 94 (@) in various concent-
ration of sulfate solution.
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Fig. 5. Solubility curves of uranyl hydroxides synthe-
sized at pH 64 (C) and 94 (@) in 1.00X10-4 M sul-
fate solution.
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Fig. 6. Solubility variation of uranyl hydroxides syn-
thesized at pH 6.4 (O) and 94 (@) in various concent-
ration of carbonate solution.

Table 2. Solubility data in various concentration of
bicarbonate solution for uranyl hydroxide synthesized
at pH 94 and pH 64

Synthesized at
pH 94

Synthesized at

(HCO,"] pH 6.4

(M)

pH

(Ul )

pH

(Ul &

0.00

2.70X107¢
627X 107
9.45x10™*
127%107°
1.60x 102
1.90% 1072
222%10°°

888
8.35
829
8.07
825
8.10
8.20
8.15

340%x107°
3.01X107?
1.90x 1072
144%107°
202x1072
2.28x107%
1.77%1073
1.65x10°2

6.67
6.65
723
7.90
8.24
8.88
8.83
881

6.62X107°
7.63%X107°
2.22X107%
6.14Xx10°°
1.31x10™*
160107
140x107*
202x107*
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Fig. 8. Solubility variation of uranyl hydroxides syn-
thesized at pH 64 in various concentration of potas-
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Fig. 10. UV/Vis spectra of uranyl hydrolytic species
obtained from solubility experiment in groundwater
(a) pH 6.78 (b) 9.79 (¢) 7.23 (d) 7.52 (e) 8.45 and in
0.1 M NaCl! sotution (f) pH 7.21.
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