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Abstract; Uranium is an important material of nuclear fuel. Precise and accurate measure-
ment of uranium concentration is critical to improving the nuclear facilities” capabilities to
effectively fulfill their responsibility of nuclear safeguard. The Davies-Gray potentiometric
titration method is optimized by modifying the stirring speed and period and replacing the
commonly used composite electrode with pure platinum wire and then the measurement
method of 25-50 mg uranium sample is established. When this method is used for titrating
25-50 mg uranium solution, the relative standard deviation is 0. 056 8% (n=12), which is
more precise than any other methods available at home for gram level uranium titration. Be-

sides, this method is also used for measuring the uranium concentration in UQ, pellets during
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inter-laboratory capability comparisons hold by IAEA in 2017. The Z-score is 0. 78, less

than 2, which is satisfactory.

Key words: 25-50 mg uranium concentration; experimental study; Davies-Gray potentiom-

etric titration
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Table 1 Analysis results of national reference material

for U; O3 (GBW04205) by uncorrected method

Tk ORE A it/ mg w(U) /% w(U)/ % U sk 43 Bbs ik fin/ 7 s/ % EBEE/ %
1 27.58 83. 381 83.175 84.71140. 021 1. 042 98. 154
2 26. 89 83.792
3 27.11 84. 148
1 27.72 82.103
5 27. 83 83.515

6 27.76 82.113
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Table 3 Analysis results of national reference material

for U; Og (GBW04205) with composite electrode

[ ZE AR ) 5 (GBW04205) 4341 45 JL 1 5% i) ) A BUREGh % i/ me w(U)/ %
Table 2 Effect of stirring speed and period 1 25. 06 84. 788
on analysis results of national reference material
) 2 25.14 84.723
for U; Oy (GBW04205)
—— 3 25.43 84. 767
T FE R/ AR FBE R[] R 1 w(U) /%
(remin-1) 30 s 15 s 1 min 4 25.15 84. 800
100 83. 175 82. 103 81. 546 o 24.99 84.766
250~300 84. 627 84. 698 6 25.32 84. 750
Fd AL EBIEG Iy AL =0 E AR B (GBW04205) 43 # 25
Table 4  Analysis results of national reference materials
for U; Os (GBW04205) by corrected method
PRV &4 TORE b 55 i/ mg w(U)/% w(W) /% U S & A SR A8/ se/ Y% W/ %
1 29.76 84. 786 84.709 84.71140.021 0.056 8 99.998
2 29. 82 84. 746
3 29. 40 84.720
4 29.47 84. 678
) 29.79 84. 770
6 29. 65 84. 648
7 29.78 84.768
8 29.57 84. 658
9 29. 81 84. 696
10 29.57 84. 660
11 29.76 84. 697
12 29.48 84. 680
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