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BAI Jing" ?, ZHAO Liang?, FAN Fang-li', WU Xiao-lei', DING Hua-jie',
LEI Fu-an', TIAN Wei', QIN Zhi"*, GUO Jun-sheng'

1. Institute of Modern Physics, Chinese Academy of Sciences. Lanzhou 730000, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China

Abstract: With the development of nuclear power industry in our country, the needs for
uranium will increase drastically. But as the uranium resource in uranium mines are very
limited, much attention has been paid on the uranium recovery from other resources, such as
sea water and high salinity brine. Accurate determination of uranium concentration is very
important, if uranium recovery was performed on this complicate water. Trace uranium
determination in high salinity brine, for instance, salt lake and intercrystalline bittern
samples, was studied in present work by using ultraviolet fluorescence method. As the
instrument is stable, the optimal conditions for uranium determination are found to be:
pH=2-12, added fluorescence-enhancing agent amount of 500 pL; to reduce the negative
effect of impurity ions on uranium determination, both direct dilution and TBP extraction
fluorescence methods are investigated. The procedure used for TBP extraction fluorescence

method is confirmed by employing different solvents as TBP diluent, and the uranium recov-
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ery rate is determined to be 85%. Under the optimal conditions, both methods mentioned

above were used for analyzing uranium concentration in salt lake and intercrystalline bittern

samples. The obtained results were compared with those measured by inductively coupled

plasma mass spectrometry (ICP-MS) method. Good consistency among the results is foun-

ded, which clearly shows that the method can be used for uranium determination in high

salinity brine.

Key words: trace uranium; fluorescence method
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Fig. 1

Extraction and back extraction process of the sample
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Table 1 Stability of the determined results

t/h o) /(pg+ LD t/h p(U)/(pg -1 D)
0.0 0.99 2.5 0. 95

0.5 1.05 3.0 0. 99

1.0 1.08 3.5 0. 96

1.5 0. 99 4.0 0. 99

2.0 0.95

#: (Note) :p(U)=0. 99 png/L,s;=4.19%
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Fig. 2 Effect of the sample pH on

uranium determination
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Fig. 3 Effect of the added fluorescence-enhancing

agent(V,) on uranium determination
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Table 2 Effect of TBP dilutions on uranium extraction and back extraction ratio

5 o — IR TR
i T 7 ALY 2
p(U)/(mg LD (First time back (Second time back
(Diluent) (Extraction ratio)/ %
extraction ratio )/ % extraction ratio )/ %
50 P S Ak R 91. 73.3 27.5
(Tetrachloromethane)
T ke 94. 7 5.5 89.5
(Hexamethylene)
100 P4 AL R 91. 78.7 28.5
(Tetrachloromethane)
B ke 96. ¢ 5.3 87.2

(Hexamethylene)
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TE/NT g s AT DU AR 7 00 B 25 R 35 1k 25 RN
KA FE i Bt 09 I 5 Oy vk a] T s 0 4k BE UK
FE g il i I

3 ORIl TR R TR AR A 5 A [ i R

Table 3

Recovery ratios of the extraction-back extraction process at different uranium mass concentrations

8] it Z (Recovery ratio) / %

la(U)/(pg LD S (Average) / %
1 2 3 4 5 6
10 85. 0 87.0 86. 0 82.0 84. 0 88. 0 85.3
20 86.0 83.0 89.0 85.0 80. 0 83.0 84. 3
50 84.8 85. 2 84.5 86. 4 83.9 85.2 85.0

ARSI KR B B i 4 B 1 TCP-MS 3 4 5 L

Table 4 Uranium mass concentration results of salt lake and intercrystalline bittern samples and

their inter-comparison with ICP-MS method

o/(pg+ L7
F i EHERR R IO % TBP F RS LA
(Samples) (Direct dilution (Extraction 1ICP-MS (¢ value)
fluorescence method) fluorescence method)

Wik 1(Lake water 1) 203.5+5.5 204.31. 70 222.9 4.33

S48 % 7K 2(Inter-crystalline bittern 2) 308.74+22.9 292.24+14.6
7K 3(Lake water 3) 89.8+2.7 87.6+0.8 90. 7 0. 82
%K 4(Stream 4) 82.3+2.7 83.6+0.1 81.9 0. 50

U-1-L 690. 0£40.0 682.4+25.9

U-2-L 900.0+63.6 917.6+70.8

U-10-L 8766.7+917.7

8 835.3+364.7

¥ (Note) ; U-1-L, U-2-L, U-10-L 43 3] by A [\ ¥ 45 1% %% 0% 59 2K £ & (U-1-1L, U-2-L, U-10-L are brine samples with different cycle of

concentration, respectively) ;n=3
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