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Application and Spent-Fuel Reprocessing of Solution Reactor

LIANG Jun-fu, HE Qian-ge, LIU Xue-gang, SONG Chong-li

Institute of Nuclear and New Energy Technology, Tsinghua University, Beijing 102201, China

Abstract: The solution reactor has advantages in medico-isotope production. The history of the
development of homogeneous solution-type reactor, its technical properties and related fuel re-
processing process have been introduced, mainly for isotopes * Mo, “'I, ¥Sr. 30% TBP sol-
vent extraction reprocess is recommended to treat spent-fuel of homogeneous reactor. The re-
covery ratio for uranium is more than 99. 5% while radio concentration™99% of fission and
corrosion products are removed in the reprocess. Solution of spent-fuel can be reprocessed after
1-2 years of operation and cooling for 3-5 months. Small type equipments, such as centrifugal
extractors are preferred for the process.

Key words: solution reactor; production of medico-isotope; reprocessing

. , 99MO, 1311, 895r

’ s s o

:2008-03-05; :2008-06-30
(1948—), , ,



4 31
1 (2) N
(homoge- ,
neous reactor) , .
. . S (3 .
( 50~
. 200 kW/L),
1.1 D (
40 60 ; s s , " ¥Xe,
. . oy 2.65X107% m?),
, (5) )
. U0,S0,-H,S0, , , o
U0, (NO,),-HNO, , UO,-H;PO,, UO;-H,CrO, ,
Eaitey 20
) o . H,., O, ,
60 )
o 90 s s s
1997 Babcock and Wilcox H,, O, . N
U0, (NO; ), N 100~200 . U0, (NO; ),
kW (MIPR) ) o
[2]
e ° o 2 PMo, I ¥Sr
Kurchatov Institute , 20 kW ,
ARGUS UO, SO, * Mo, ¥Sr, Mo 100
M R . . . o
: , “Mo. "1 *Sr,
90% . .
20% 2 . 90 % ; 2.1 ”Mo
. . Babcock and Wilcox 9 Tem
200 kW (2] 1 000 g , “Mo-** Te™ tal
93% (20 L 50 g/L UO,(NO3) ), *Mo )
, Pu, Am . 0. 33 PBq . ,
, 20% . Mo , .
100 L, 90 % 50, 5 e
. 10 . Mo .
, 90 % o % Mo , By
1.2 s
1997719990 (2002 ',
@) , ( , ¥ Mo )
U-Al Mo Do o



* Mo . * Mo 2.3 ¥Sr
. Mo , % Sr 52.7d,
, 909.1keV B,
CHLEX100 o
. CHLEX100 ¥ Sr ¥Kr, ¥Kr 3.2
Mo (SCN)i™ Mo, min, % Rb, 15. 4 min
) ¥ Sr,
. 1 8 Sr s
20% . 20 min .
1~5d Mo, 3,9, 5,
, 1d R 4, 8 Kr 7
2.2 M1 % Sr, o
B 4 , Sr/% Sr
, , 3X10°°8 o
) . ; ¥ Sr 7,
1, ¥ Kr % Sr
I,, 10, , 10, H; 10, , , 2 L/min 30 min,
I, 105 . Rb, Sr 8 .
) .2 Sr
Lilszo 3,9 R 8 Sr
’ (11325 o o
, N . , 10 ,
N 11
o 150 C
, o . ¥ Sr
. 7 s

1 “Sr

Fig.1 Schematic diagram of * Sr collection
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Table 1 Distribution of U in ¢=30% TRPO(kerosene)- H, SO, system

(Composition of original aqueous)

U

(U concentration after extraction

(Phase equilibrium) /(g « L™1)

D
ratio)
. / —1 / —1 (o/a) .
c(Hz80,)/(mol « L™1)  p(U) /(g L71H) (Aqueous)
(Organic phase)
0.35 19.2 1:1 0.166 18. 93 114. 1
0.50 29.0 1:1 0.319 28.71 90. 0
1.0 38.2 21 0.172 19.01 110. 5
1.0 38.2 1:1 — — 3 (Three phases)
2.0 38.2 1:1 — — 3 (Three phases)
2.0 38.2 21 0.189 19. 00 100. 6
1.0 38.2 1:1~6:1 — — 3 (Three phases)
4.0 38.2 741 0. 180 5.43 30. 2
, TRPO 50 g/L (NH,),CO, 20 g/L
U0, S0, , U , 85%.,
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