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Direct Determination of Sulfate in Simulated High Level Liquid Waste
by Raman Spectroscopy

SHAQO Shao-xiong., ZHU Hai-qiao, ZHANG Qian-ci, WU Ji-zong
China Institute of Atomic Energy, P. O. Box 275(88), Beijing 102413, China

Abstract; Various factors possibly influencing the measurement of sulfate in simulated high
level liquid waste (HLLW) by Raman spectroscopy were studied, such as integration time,
duplicate folds, laser power and so on, and then the optimum conditions for the determina-
tion of sulfate were obtained. A method for determination of sulfate in simulated HLLW by
Raman spectroscopy was described. The concentration of sulfate could be determined based
on detecting the relative intensity between sulfate and water. The measurement range of con-
centration is within 1-15 g/L, the linear correlation coefficient r is 0. 999 6, the relative error is less
than 5%, and the detection limit is 0. 05 g/L. While the method is simple and rapid, it does not
need much chemical reagents. Thus, it could be used for detecting sulfate in HLLW.
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Fig.1 Raman spectrum of sulfate solution
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Table 1 Relationship between peak height and

scanning mode
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# A5 F1 48 (Static scanning)

A H (Dynamic scanning)
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Fig. 5 Raman spectrum of mixed solution
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Fig. 6 Raman spectra of sulfate solutions

at different concentrations
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Table 2 Characteristic peak heights and their ratios

between sulfate and water

T HEAE:
(Standard sample) I, I, R=1I,/1,
p/(g+ L)
1 2022.29 314 410. 76 0.006 432 0
3 7237.15 333 649. 13 0.0216909
5 12 227.1 346 624. 22 0.035274 8
7 15524.9 317 934. 49 0.048 830 5
9 22 087.3 345 523. 83 0.063 924 1
12 29 076. 2 349 029. 30 0.083 3059
15 37 201.7 345 951. 30 0.107 5345
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Table 3 Preparation of simulated HLLW
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(Components)

R 1 FE 2 FER 3 FEf 4
(Sample 1) (Sample 2) (Sample 3) (Sample 4)

o

U 17 17 17 17
Al 6 6 6 6
Ni 0.4 0.4 0.4 0.4
Cr 0.5 0.5 0.5 0.5
Fe 24 24 24 24
Na 25 26 29 34
K 0.1 0.1 0.1 0.1
Mn 0.2 0.2 0.2 0.2
Sr 1 1 1 1
Cs 2 2 2 2
SO; 1 2 5 10
PO; 10 10 10 10
NO; 200 200 200 200
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Table 4  Analytical results of simulated HLLW

FE , AH X 1R 22
/(gL o/(g- LD
(Samples) (Relative error)/ %
1 1 1.03 3.0
2 2 2.07 3.5
3 5 4. 96 —0.8
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Table 5 Blank and detection limit

No. I, I, R=1./I,
1 154.70 135 938 0.001 138
2 198. 22 148 869 0.001 332
3 142.75 141 722 0.001 007
4 153. 58 140 448 0.001 093
5 165. 03 149 167 0.001 106
6 146. 84 145 790 0.001 007

$=0.000 119 3
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