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Abstract: The one-cycle acid Thorex process is recommended for thorium-based fuel repro-
cessing. Experimental verification of Thorex process was performed by 30 stages $10 mm
centrifugal extractors. The results show that the recovery of Th and U are 99.994% and
99.30% , respectively. The SFy,m, and SFq,y are 1.5 X 10% and 2.2 X 10*, respectively. A
higher recovery of U should be attained if the stages for supplement extraction of 1B section
are increased.
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Table 1 Chemical composition and flow rate
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(mL ¢ min~ 1)
1AF 231 g/L. Th,2.27 g/L U, 0.5

1. 01 mol/L HNO;

IAT 12. 92 mol/L HNO; 0.1
1AS 0. 10 mol/L HNO; 0.5
1AX 30 % TBP-+ %% 4.5
1BS 30% TBP-+ %% 0.75
1BX 0. 401 mol/L. HNO; 3.75
1CX 0. 010 mol/L HNO; 1.5
1CF & U A PR 2.1
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Bt w=2.5% BRI 0. 1 mol/L ff i@
GRS PR B IR 10 min, & U8 3 K G H
KB FIKUE 2~3 wE ¥, FH 8 mol/L it
FIEEI & TBP ¥k JE .

1.2 AZIET

AR S 55 i 4 E R =X 3E R} i) B4 21 Thorex it
BTASMHICELIS I T2 A I 1y
e HIA TZB N ahI K5 T B 1AX,
IAT 1AF F1 TAS 535020 1A Be22 WG] R AT e
RHBCRIVE IR . 75 T2 Begk w4 I 2= A ML
1IAPE M 1B Bt. 1B T2 B M4t 4h 2 B BL. 1BS
A IBX 4354 1B BeabZE ) FEL ) A8 R . FE Utk T
BB S A KA BT A AT AR B A WL

ICF rfm 1C B, 1C T2 B Rl e # Be . A H]
Bl AR 1CX A 5l AT HLAH 52 25 2= K A 1CU
. TP T EBREE1A 16 9. 1B O 14
90.1C 8 G, I 1 BT A% WO BE L9 4%
WO 20 7 s ATt s T3 1. s 47 h O AR I
A B 4 000 r/min, BRSO AR IR &
PRFRZY 1. 2 mL, i Hh 2% T 20 B TR A 42 fih o
). 1A FBB TA YEik B, 1B e A Bt 1B #b
B 1C 2 A B iy WA 42 i ik 18] 43 550 24 5 13,14
8.16 s fl1 20 s,

1
h 4
(AW)}e——]16 13 9 1}--:

h 2 A2

1CF

1
¥
1CU 8 1 |- 1CW

— KA. - - AHLH
K 1 Thorex Jii 2 &

Fig. 1 Thorex process flowsheet
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1 FF 3, 1A 1B 1C I Th R & . Al ik
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Table 2 Concentration and mass balance of Th, U in the flows

L H AR L

W o(Th) /(g + L™ 1) oUW /(g+ L)
Th U
1AF 231 2.27 100% 100%
1AW 2X1073 2X107° 0.002% 0. 002 %
1BT ~30. 8 2X1073 ~100% 0.66%
1CF 1X1073 0.22 0.005% ~100%
1CU 1.4X107% 0. : - ~100%
1CW - §X 1075 - 0.04%
F3 WP ThURERESENT
Table 3 Recovery rate of Th, U and separation factors

TZB R L LIES AL LAl 4 B B F SFum, i 8R4 B T SFrnu
1A Bt 99.998% 99.998% - -

1B B 99.995% 99. 34 % - -

1C B - 99. 96 % - -

Kok 99. 994 % 99.30% 1.5X102 2. 2% 10

3 i B . A9 HNO,  Th, U ¥ B 73 fi 3 L &
=A

PLIACIB B3, 1C s 9 07 XL 78 30 21
$10 mmIAPA B OEPBARM ERERZSE LX)
MR uE ok B G 2R Thorex R T. 2k fT & 2852
UG E . AH TR A IE A B0 A LA IR GO
JER £ GAF B AR/ S R A 1) P 4 %) B[] A X

B, 49 Th [EICRH 99. 994 %, U [l iR Hy
99.30%,.Th % U R TH 1.5X10°,U
£ Th &R 2.2X10°, Th [l S5 048,
Al Mg R 1B RN AR B s, T DL — 2
U MR S gL b Loy B 5
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