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Determination of U(V[) by Raman Spectroscopy
BAI Xue, LI Ding-ming, CHANG Zhi-yuan, TAN Shu-ping, ZHANG Qian-ci
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Abstract: A new method via Raman spectroscopy for determination of U(V]) in aqueous and
organic solutions was developed. The concentration of U(V]) can be quantified by the Raman
band of UO%" , which is 870 cm ™' in aqueous solutions and 860 cm ™' in organic solutions. In
the aqueous phase, a good linear relationship is obtained between the Raman signal and con-
centration of U(V[) in the range of 5.0-450.0 g/L, with the »*= 0.999 9. The detection
limit is 1. 2 g/L. The detection limit can be reduced to 0. 2 g/L by increasing the integration
time. The existence of nitric acid and fission products has no effect on the detection of
U(VD). The s, is no more than 1. 4% (n=6) for detection of 70.0 g/L U(V]), with 0. 5-
4.0 mol/L HNO,. The recoveries are in the range of 98. 3%-101. 6%. In organic solutions,
the linearity is observed in the range of 5. 0-107. 0 g/L with »* =0. 999 0 and a limit of detec-
tion of 0.7 g/L.. With the advantage of simple, rapid, green and no interference of internal
substance, the method is applicable for in situ detection of U(V[) in aqueous and organic
solutions.
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Table 1 Main composition of simulated sample
JLHR o/ LR o/
(Elements) (g« L7 (Elements) (g« LD
Zr 1. 37 Pr 0. 282
Cs 0. 65 Sr 0. 20
Ba 0. 60 Rh 0. 095
Nd 0.91 Te 0.1334
Ce 0. 64 Y 0.109
Fe 0.49 Gd 0.024
Na 3. 20 Eu 0.042 8
Mo 0. 50 Ce 0.012
Ru 0.54 HNO; 2.0 mol/L
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Raman spectra of nitric acid and

UQO, (NO;), in nitric acid
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of UO}" in aqueous phase
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Fig. 3 Effect of integral time on the Raman spectra

of UO, (NO;), solution
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Fig. 2 Determination accuracy and precision of uranyl nitrate in aqueous solutions under different HNO; concentrations

p(U)/(g+ L1

o 0.5 mol/L 1. 0 mol/L 2.0 mol/L 3.0 mol/L 4.0 mol/L
1 70.4 70.0 68. 8 70. 4 69.5
2 69. 4 70.8 69. 8 69. 4 69.1
3 69.9 70. 8 70.9 70. 8 69. 2
4 69. 3 70. 6 71.7 69.9 69. 8
S 69. 4 71.3 71.2 70.7 69.1
6 69. 2 70.5 70.6 70. 4 69.1
S {H (Average value) 69. 6 70.7 70.5 70. 3 69. 3
s/ % 0.5 0.4 1.4 0.7 0.4
AIXT iR 22 (Relative error) /% —0.6 1.0 0.7 0.4 —1.0
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Fig. 7 Influence of other ions on Raman spectra

of uranyl nitrate aqueous solution
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Fig. 4 Results of recovery of adding weighed amounts

of uranyl nitrate sample with low concentration(10. 0 g/1.)
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4 10. 88 10. 93 100. 6
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Fig. 8 Raman spectra of uranyl nitrate

in 30 % TBP/OK
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Fig. 10 Raman spectra of variable

UO, (NO; ), concentrations in 30 % TBP/OK
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Fig. 11 Calibration curve for determination

of UO, (NO;), in organic phase
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Fig. 13 Influence of HNO; on Raman spectra

of uranyl nitrate in 30% TBP/OK
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Fig. 5 Determination accuracy and precision of uranyl nitrate in 30 % TBP/OK under different HNQO; concentrations

p(U)/(g+ L1

No.

0. 05 mol/L 0. 10 mol/L 0. 20 mol/L 0. 30 mol/L
1 49.0 51.1 51.0 50. 4
2 49.1 49.7 51.0 50. 1
3 49.4 50. 1 50.5 50. 1
4 50.0 50. 1 50. 6 50. 3
5 49. 8 49.9 51.0 50. 4
6 49. 8 50. 3 50. 3 49.9
S #4118 (Average value) 49.5 50.2 50.7 50. 2
5o/ % 0.8 1.0 0.6 0. 4
H Xt 2% (Relative error) /% —1.0 0.4 1.4 0.4
H0.7¢g/L,

(1) # 7 P2 LR S AL E B4 B K A
A HUAH T UCVD B . KRR &
J Dl 5. 0~450. 0 g/L Rt By 1.2 g/L, 34 Jm
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