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U, Pu Co-Recovery Process

I . Cascade Experiments

ZUQO Chen, LI Chuan-bo, YAN Tai-hong, ZHENG Wei-fang” , ZHANG Yu,
BIAN Xiao-yan, YUAN Zhong-wei

China Institute of Atomic Energy, P. O. Box 275(26), Beijing 102413, China

Abstract: FR fuel reprocessing differs from thermal reactor fuel reprocessing in many
respects, such as high Pu content, and requires more extraction cycles to give a sufficiently
decontamination factor. To elucidate the behavior of uranium and plutonium in extraction/
co-strip process, several cascade experiments were carried out with a simulative solution
containing U and Pu. The experiment results show that the yeild of U and Pu in 1A are
99.995% and 99.996% ., respectively, the yeild of U and Pu in 1B are 99.936% and
99.996 %, respectively. And through the use of dual strip, the possibility of Pu
polymerization is reduced by maintaining sufficient acid concentration commensurate with Pu
concentration.
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Table 1 Pu content in spent fuel g/t
P HE (Thermal Merp 7 H#E (Fast
%& neutron reactor, neutron reactor,
(Nuclides) R FE (Burnup) PR FE (Burnup)
33000 MW « d/t) 80 000 MW « d/t)
238 Pu 168 1 840
239 Py 5300 117 000
210 py 2140 52 400
241 py 1100 14 400
22 Pu 340 9020
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Table 2 Experimental condition of cascade experiments

15 (Contactors) #1H# (Solutions)

T. 2. Z$(Flowsheet conditions)

1A 1AF 86. 4 g/1. U-20. 7 g/L Pu-4. 0 mol/L. HNO;

1AX 30% TBP-OK

1AS 3.0 mol/L HNO;

it (Flow ratio) V(AF) : V(IAX) : V(1AS)=1: 1.3 : 0. 65
208 (Stages) FEH 10 2%, W% 6 9% (10 stages of extraction, 6 stages of scrubbing)

1B 1BX, 11. 0 mol/L.. HNOj

1BX; 0. 01 mol/L. HNO3

1AP % 1Y (The first) 65.7 g/L U-15. 1 g/L Pu-0. 233 mol/L HNO,

%% 2 X (The second)
%5 1 K (The first)
% 2 X (The second)
%5 1 K (The first)

i b (Flow ratio)

i (Stages)

%5 2 %k (The second)

57.7 g/L U-15. 8 g/L Pu-0. 469 mol/L. HNO;
V(1AP) : V(1BX;) : V(IBX;)=1.3:0.075: 2. 1
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Table 3 Cascade experiment results of 1A

IAMCE 1A bRlcE
(U yield in 1A) (Pu yield in 1A)

oraw (U)/
(g« L7H

o1aw (Pu)/
(g« LD

2.39X107% 4.18X10°* 99.995% 99. 996 %
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Fig. 4 Stage concentration profiles for HNO; (a), Pu(b) and U(c¢) of the second 1B cascade experiment
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Table 4 Compare of cascade experiment results in 1B
B 1B il % 1B BR iR

osw (U) /(g =« L71)
(Experiments)

osw (Pw /(g « L7

(U yield in 1B) (Pu yield in 1B)

2 1 I E Z¢ (The 1st experiment) 5.30X10?

5 2 IR H#E 9% (The 2nd experiment) 3.71X10°2

2.30X10°% 99.919% 99. 985 %
5.47X1074 99. 936 % 99. 996 %
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