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Constant Current Coulometric Determination of Uranium in U;QOyg

MU Ling, WANG Nan-jie, YE Wei-hua, QIN Bo
Nuclear Fuel Plant of Lanzhou, Lanzhou 732850, China

Abstract: Constant current coulometric is established to determine uranium in U; Og in order
to correct determination of uranium in uranium product. U (V) is reduced to UCIV) by
Fe(Il ) in phosphoric acid. Molybdenum is used as catalyzer, the excess Fe(]] ) is oxidized
by nitric acid selectively. The UCIV) is oxided to U(V[) by adding chromium ( V[ ) that is
slightly more than uranium’s chemical equivalent in sample solution. The excess
chromium( V[) is titrated by Fe( Il ) which is produced through constant current. The preci-
sion is better than 0. 015 % for 250 mg U, Q.
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Fig.2 Apparent oxidation-reduction potential
of Cr,U,Fe in the different concentration of acid
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Table 1 Electrolytic current effect on results
I/mA  m(K;Cr;07).0a/mg m(K:CryO7) mea/mg Am/mg
0.5 0. 315 0. 317 0.002
1.0 0.273 0.274 0.001
1.5 0.332 0.331 —0.001
2.0 0. 322 0.313 —0.009
2.5 0. 328 0. 309 —0.019
3.0 0.325 0.215 —0.110
4.0 0.426 0. 254 —0.172
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Fig. 3  Titration curve of UCIV) by constant current coulometric
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Table 2 Effect of time by argon filled on results 900.0
800.0
t(Ar)/ ,
) m(KyCr07)0aa/mg  m(KyCr207) mea/mg  Am/mg 700.01
min >
£ 600.0-
0 1.015 1.019 0. 004 @ 5000k
2 1. 075 1.078 0. 003 400.0
4 1.027 1.026 —0.001 300.01-
200,04 L ' ' '
6 1.023 1.024 0. 001 0.0 100.0  200.0  300.0  400.0
10 1. 025 1.023 —0. 002 t/s
12 0. 959 0. 959 0. 000 4 502
14 0.891 0. 890 —0.001 Fig. 4  Electrolytic titration curve
for 50% phosphoric acid
2.4
2.4.2 6 mL
1.3 s s _
v 1.5 mL 0.3 mol/L 40 mg
45 %
' U, 9 mol/L ,
0. 6 mol/L, 0. 067 mol/L, _
25 mL, 2.2
4, 5, 4 s 0~
b o
24 mL, 0~8 mol/L
2.4.1 0.8
o B s s
mL 1 mol/L .1.5mL 0.3 mol/L
’ o
40 mg UCV]), ’
2.4.3
25 mlL, 2.2
5 6 mL . 0. 8 mL 1mol/L
3 40 mg UCV]D), 0.3 mol/L
Table 3 Effect of amount of H; PO, on results ’ 25 mL, 2.2 °
5, 5 , 1.0~
V(H;PO)/
. m(K;Cr207) paa/mg  m(KsCrzO07) mea/mg Am/mg 4.0 mlL, 0. 024 ~0. 120 mol/L
ml.
1 1.010 - — ’ °
3 1. 050 1.051 0.001
4
5 1.018 1.017 —0.001
Table 4 Effect of amount of H, SO, on results
7 1. 004 1. 004 0. 000
_ V(H;SO.)/
9 1.047 1.046 0.001 P (K Cra00) aa/mg m(KoCrsO0) e /mg Am/meg
11 0.927 0.724 —0.203 ml
15 0. 990 — - 0 0. 356 0. 357 0.001
1 0. 355 0. 356 0.001
3 , 3~9 mL, .
3 0. 385 0.383 —0.002
10%~30% .
5 0. 350 0. 349 —0.001
2 , , FeCIl»
100% ; 30% 10 0. 286 0. 286 0. 000
’ ’ 15 0.962 0.963 0.001
. UN) 50%
24 0.130 0.128 —0.002
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Fig. 5 Titration curve for adding different volume sulfuric acid
(a) 5 mL 1 mol/L H,SO, ; (b)——24 mL 1 mol/L H,SO,
5 o 1.3 ,
Table 5  Effect of amount of Fe, (SO, ); on results , s
Ve 000 K Cr O ws/mg m(KoCrOn ) /me Am/m " ! '
ml 2 h, N N 24 h
0.5 0.976 0.951 —0.025 °
0.7 1.105 1.099 —0.006 2.7
1.0 1.009 1. 007 —0.002 2.7.1 1.3
1.5 1.048 1.048 0. 000 ) FeCID) ,
2.0 1.102 1.104 0.002
3.0 0. 962 0.963 0.001 6
4.0 0. 969 0.971 0. 002 Table 6  Effect of amount of oxygenant on results
V/mL m(U) 44/ mg m(U) pea/ Mg Am/mg
, 10 33.351 33.355 0. 004
10%’\’ 30%’ 0. 024 ~ 11 33. 215 33.216 0.001
0.120 1’1’101/14, 0~38 1’1’101/14 ) 12 30.514 30.510 —0.004
13 32.152 32.154 0.002
’ 30%’ ) ) 14 31.653 31. 656 0.003
( ) , 75 mL, 15 32.517 32.759 0.242
1.5~2.5 , 16 32.218 32.839 0.621
2.5 7
1.3 , Table 7 Effect of oxidized time on results
, 6. 6 i by chromium( V[ )
14 mL , . 14 mL t/h m(U) a0/ mg m(U) pea/mg Am/mg
s 3 10 mL., 0 34. 252 33.521 —0.731
. 0.5 31.515 31.054 —0. 461
2.6 1 32.587 32.515 —0.072
s 2 32. 246 32. 245 —0.001
U(IV) s 4 31.651 31.653 0.002
( 35 ~ 8 32.598 32.595 0.003

40 C), 24 32.054 32.050 0. 004
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Fig. 6 Curve for AE*/A¢* and electrolysis time
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