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Abstract

For the pyrochemical process of spent nuclear fuels, recovery of LiCI-KClI eutectic salts is needed to reduce
radioactive waste volume and to recycle resource materials. This paper is about recovery of residual LiCI-KCl
eutectic salts in radioactive rare earth precipitates (rare earth oxychlorides or oxides) by using a vacuum distillation
process. In the vacuum distillation test apparatus, the salts in the rare earth precipitates were vaporized and were
separated effectively. The separated salts were deposited in three positions of the vacuum distillation test apparatus
or were collected in the filter and it is difficult to recover them. To resolve the problem, a vacuum distillation and
condensation system, which is subjected to the force of a temperature gradient at a reduced pressure, was
developed. In a preliminary test of the vacuum distillation/condensation recovery system, it was confirmed that it
was possible to condense the vaporized salts only in the salt collector and to recover the condensed salts from the

salt collector easily.
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Fig. 2. Photos of the deposited salts in the vacuum distillation
test apparatus after the salt distillation test.




J. Kor. Rad. Waste Soc.

Vol. 8(4), p.303-309 Dec. 2010.

< 7IAE g wet B3E o $5E o] ¥ AH =AY o} 7] olFHe] AdAF o $5E AR ST 5 o
el THESCHI2]. Fig. 4(a)ol] Wh=2H, of2 2 7}2e] w, o] Fig. 20 YERA A DM F8H 57 55
Fol 1S Wl AFFRAIGZAN TF9 S717F 542 Aol A & 7 AT 53], AW A G
I e HLe AW AR N, e} 5] ol ddEge] o] AAH ARe T8 719 olFo] LT
T AAE, S5 AGE 18|3 S5 FOE o5 o]l ofsf W2 JFS WS orlte Ao AT/
A71887F 7hE A @ Faol AV WasT) £3hE= T53)F Alz=we A 2 exdeE AAsk=d At
Fioln, o] EF} 7tgY Aleldls 2=t el = 82 &&=
AEE & 5 ST 28y o] AEolA otz T2t 5 ol}e] Aag G ATFRADAEA NN F8H F71¢]
Y= Fig, 4(b)ellA] o} 7o) Fakain ol 3= A TEATE v 2ol AT 5 Aok FFED T B
GR7A o] R ¥T}F b SRS wet dFH<l AU el A AsstHA Wzt HE5EE A9ole ddo s
P2 wstso] A9} AFY| olFH AR &5 A § oz Aol WziHe A5 HHH
A AR o] FAR2E7} of2 & Tk Fololdu IA 3, ¥4 ol JEaHA] @il s g wEt o5 E A
S7HHS & & AT whebA ol22 vt E FUE o F ol WARE T3t HA A AR wzA [
¥4 3717 252 & JE EAEE I R 2l of A kg FAgt webA FddE FEEs A
TEAY AR 28 FEAY Fola, dFU) Ay flo] golatAl 3|3tr] Sl AU WzhHo] gk e
v AAEEE Sl A7 HAE v IFPZ | Tl
A& 5] #] kol & o g2 FehE ),
U, AFFH/SF3e A" AL
Condenser AFZFARGA NN ol A E nig o IFFH/
535 Al2=gl g st gl o, 1 /e E Fig. 5ol Ve
Wdct. o] Al=gle i F§de g g3k 2
A utFo] F8A 5717k & AR AR $5E 7 UdEE
FdAn el SEANE A4 glo] vt JeH= AFs)
QL MY §=¢o] 3]487](salt collector) B}l A7t
WztHo] ZASt e 5 AAE . o] Ao F 542 77
i . e E9Ho g AT 5 A= Ul A A3 7 AR E o 3l
e Vs the 2 dASHE fAE 8 JIEEEE A% Thssid
Fig. 3. CFX mesh of computational model for the vacuum A e JAF3FRAIEGA L} de] 2o 21S
distillation test apparatus. t:i_:]‘— _,’: 9,)]\]:]"‘1‘:__‘ ;4\0 T;]— ED]-?/]-H % /\]_{‘_E‘ﬂ% 71:}'?:11’}_7{101]/‘1 ;_‘dj]

[c1

(a) without Ar injection

(b) Ar injection
(0.2 m/s, points mean gas stream

Fig. 4 Simulation results of temperature distributions and gas streams in the vacuum distillation test apparatus.
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Fig. 6 Simulation results of temperature distributions in the
vacuum distillation/condensation recovery system.
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Fig. 5. A schematic diagram of the vacuum distillation/
condensation recovery system.

Fig. 7 Photos of the deposited salt in the salt collector (a) and
the recovered salt from the salt collector (b).
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