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Development of Uranium Concentration On-Line Analysis System
FU Jian-li, QIAN Hong-juan, LIU Huan-liang, SHAO Shao-xiong, ZHANG Li-hua
China Institute of Atomic Energy, P. O. Box 275(88), Beijing 102413, China

Abstract: This work designed a new uranium concentration on-line analysis system by using
solid standard addition-y absorption method. The calibrating table with different thickness
metal slices were placed between radioactive source and sample flow-through cell. Different
thickness metal calibrating slices are equivalent different uranium concentration. The struc-
ture of measuring module, inner standard material, on-line analysis flow path and analysis
software had been designed and processed. The on-line analysis system was tested by using
organic uranium solution. The results show that the system has a high accuracy with less
than 3% relative deviation for uranium concentration. On-line measurement system has good
stability with s, less than 1% within 72 h. This on-line analysis system is applicable to deter-
minate the uranium concentration of complex matrix in nuclear fuel reprocessing.
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Fig. 1 Principle of standard

addition-y absorption method
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Fig. 2 Design and machining process of uranium

concentration on-line analysis system
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Fig. 3 Sketch diagram of measuring module
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Fig.4 y-ray attenuation ratio of stainless steel(a) and titanium slice(b) in different thickness
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Fig.5 Fitting curves of inner standard slice

equivalent uranium concentration
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Table 1 Inner standard slice equivalent

uranium concentration

No. WA i 5 B/ mm SFR R /(g - LD
1 1.03 19.79
2 1.53 32. 20
3 2.03 44.74
4 2.54 58. 20
5 3.02 71. 30
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Fig. 6 Sketch diagram of flow path
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Fig. 7 Uranium solution standard curve
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Table 2 Location precision of calibrating table
MR THECR /s TR iy
i 1 2 3 4 5 6 P E /s
1 14 589 15 008 14 945 14 782 14 813 14 742 14 813 1.0
2 12 244 12 615 12 428 12 438 12 433 12 476 12 439 1.0
3 10 246 10 348 10 371 10 354 10 298 10 302 10 320 0.4
4 8 530 8 572 8 491 8 489 8 546 8 501 8 522 0.4
5 6 984 7075 6 969 6 970 7 052 6 975 7 004 0.7
3 ELONMARGKEE
Table 3  Precision of on-line analysis system
o R/ s! EiE %
1 2 3 1 5 6 T /s '
60.53 g/L U 8 784 8 779 8 691 8 730 8679 8 705 8 725 0.6
68.85 g/L U+ NirH 4 3 835 3 811 3 856 3 867 3 842 3901 3 852 0.8
30% TBP/OK+ PR A 4 6 293 6 135 6 314 6 258 6172 6 230 6 234 1.1
L {ERS TR AN
Table 4 Accuracy of on-line analysis system
HURG R/ o (U /(g+ L7 orgz (U / (g« L71) /(g L1 AR X 22/ %6
1 87.16 88.72 —1.56 1. 80
2 88. 19 —0.53 0. 60
3 89.98 1. 26 1.42
4 86. 84 —1.88 2.12
5 90. 32 1. 60 1. 80
6 89. 94 1.22 1. 38
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Fig. 8 On-line analysis system stability
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