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Determination of Uranium in Uranium Mine by Means
of Flow Injection Analysis With Potentiometric Titration
Using Double Indicator Electrodes

DENG Chang-ai, XIE Yu-rong, LONG Wei
School of Chemistry and Chemical Engineering, University of South China, Hengyang 421001, China

Abstract: A new flow injection analysis method coupled with potentiometric titration using
double indicator electrodes for the precise determination of uranium in uranium mine has been
developed. In this method, the titrant is a mixture of ammonium vanadate and sodium
fluoride, both platinum electrode and fluoride electrode are inserted in the flow cell. In a
process of titration, both the potential of uranium and the volume ratio of the titrant and the
titration solution can be obtained simultaneously from the two electrodes at each titration
point. The method is free of volumetric and reduces the consumption of reagent and sample.
The method is also very quick in analysis rapidity and depresses radiant intensity in the
process of analysis. The method has been applied to the determination of the uranium
concentrate in uranium mine with the relative standard deviation less than 0.5% (n=3) and
the recovery of 99. 3%-100. 3%.
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Fig. 1 Experimental device
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Fig.4 Titration curves of Ex-Ey(a) and f-Ey(b)
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Effect of phosphate concentration

1/,
A

c(H3POy)/ (mol « L71) [\t (Recovery rate)/ % |c(H; PO, )/ (mol « L1 [A]ifit# (Recovery rate)/ % |lc(Hs PO, )/ (mol « L™1) [l #&(Recovery rate)/ %

%1
Table 1
1.0 12.76 4.0
2.0 40. 56 5.0
3.0 96. 75 6.0

99. 86 7.0 99. 15
99. 75 8.0 99. 43
99. 34 9.0 99. 26
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Table 2 Analytical results of uranium standard solution

. oW /(g+ L1 se/ % LiERSRVE S
JmA i (Addition) 5 £ (Measurement) (n=3) (Ralative error)/ %
1 0.1 0.099 3 0.098 5 0.102 1 0.19 —0.03
2 0.5 0.502 2 0.497 8 0.500 8 0.45 0. 05
3 1.0 0.999 5 1.001 3 1. 000 5 0.09 0. 04
4 5.0 4.983 6 4.994 3 4.982 3 0.13 —0.27
5 10.0 10. 062 3 9.980 3 9.982 3 0.47 0.08
3 SRR R A 2 R
Table 3 Analytical results of uranium ore sample
m(U)/mg s/ % EIES
. ) 4 {8 (InitiaD At (Addition) il 5 & (Measurement) (n=3) (Recovery) /%%
1 6.8350 10 16.788 3 0. 45 99.3%
2 7.124 3 10 17.1456 0. 38 100. 3%
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