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Abstract

Reduction of oxides has been investigated for the volume reduction and recycling of the spent oxide fuel from
commercial nuclear power plants. Various oxide reduction methods were proposed and KAERI {Korea Atomic
Energy Research Institute) is currently developing an electrochemical reduction process using a LiCl-Li,O molten
salt as a reaction medium. The electrochemical reduction process, the front end of the pyroprocessing, can connect
the PWR {Pressurized Water Reactor) oxide fuel cycle to a metal fuel cycle of the sodium cooled fast reactor, This

paper summarizes KAERI efforts on the development, improvernent, and scale-up of the oxide reduction process.

Key words : Electrochemical Reduction, Spent Fuel, Molten Salt, Metallization, Pyroprocessing
2 9%

FEQAZANN BYSE Ao AGFH AR BR G AEE Aote] ABEL FHOR BAN
71 B0l Wk A77h Sl Stk thebd S Folxl, B AP AP AL LICLLO &
3}

3ok
PWR 3}3tE A8 F718 2FYH L2 448 7] ABAA o, o] =& 5548 34N

AN, 8F SHE T T AAH AT A =8E QoK)

TG Ao, AT AR, &84, F51E, Bol2FH

I A2 H Zg-g wkw glon, 2008 649 7[EoE AAA 31
MM 439 7], AB]&2F 372 GWeo] YpEEALT}

AR ol akster s W ek 7o) FE3hE oA 4 A JrH, AT, 9xpE o] X&rbEd v
8 FFE A BEA e A HUd A Pe 2 o2 Aeuglste W, FE3he AL FH A8 Al o

1) Corresponding Author. E-mail : jmhur@kaeri.re.kr

~77-



J. Kor. Rad. Waste Soc.

g Wotol v E oo} st S AAH AT AANE
PWR AHE-S8 59 AR F&& FAA7= ¢H, AL
FHAR U 7H8 oA A4S FHHAR S0 ¢F
Al e HolRFAE 19974 o) F FAHoE M
& o gle}2l, o2 T AL B vjE 4 FYATL
dA A&Z ] FEARE AR Asto] Mo
o, Aefgd FA o 7Iksta Qlvh3l o] AHAFE T4
LiICLKCl 889 FolA] A=Y, #4958 FoA e
vol=g AN EZNYEH el 29d 4
PWR YARNA DA s AMEFYIE S AstEolrt,
whetA, A A Ho] 7jwek J1E del2 A F45FHE
(oxide reduction) F3&-& AFA|ZIoZH HHo|ZFAHS
AAe] 48 PWR HA5F7} n& R ZNkg mjf T
AR FI] B 848 4 A drkFig. 1.
AF7A EE A FYAE F45A1% FAHLEE U
FUFGN AN FA] A, &) Add Li F
AFA o] Agsd T oz AR g A o vH4-5].
Li #93Re Lzt 85 o] glE 650C 9 Licl &894
oA FE s a, sk AME-FA AR E Liske] g8 whg
o ofte] F&oF A=, o] FAA RAHERE L0
b AR, A3y s F4H8E o3 g F
e 2ZA F AR EFE F A A HAT gty
Li,O7} o}l 650 9 LiCl &g B4 elA e &
A A @ EF AL, F HAE A4t CaO7} Hopgh
+ 9% 850C 9] CaCl, $-g 4ol Fd == 2 A
FBAFTA o sl Ha Y FAAA AsE AHEFHAS
BAAS w2 GoiA "o, 2 9k iAVUELR
= 23 SAAFAM kol o] A Hohtor AR
o} ol-g, 2l FA ANFY FAMAME Lot A2
oA in-situ2 A AL Li, ZgA AANgd T3
AME CaO7t Hal A WolA] in-situZ A JAHE

1.
R

BHAT ST MOR

fuel fatrieation

NN A HES 0N
R 02 KRN HUSHMAY N

U 2 DI U B ey
Sy
fnrictener 1WR bnes .
§ L
Ly /g ury e et - e ey
mtl
h PUREX ;a;:im Weta nm 3
A5 arih
(0L AR SRl

" Rt

l ~-DEYIAR MW R : 11008 B
- PAINE 10000 B

-l U 00M 018 20

[oMMLNBY 2o (NEER UREA WIS

" A

(%)

Pyrochemical
Seouceg Cosessing

Fig. 1. Electrochemical reduction process, bridge between oxide
fuel cycle and metal fuel cycle.
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Fig. 2. Process flow of the electrochemical reduction process
system developed by KAERI.

Table 1. Composition of the Reference PWR Spent Fuel

Pyroprocessing Reference Spent Fuel Composition (wt%)
Fuel, 4.5 w1%, 55 Raw Data o

GWdAU, 10 Year Cooling | (ORIGEN Code AJakz)) | Tl 100% FAEA)

U-235 0,71 0,71

U U-238 91.5 91.5

U Total 9z9 92.9

Actinide Pu 12 12

TRU MA 0.2 0.2

TRU Toral 1.4 1.4

Actinide Total 94.3 94,3

FP Cs, 81 0.53 0,53

(Fission 1,T¢ 0,1566 0,16

Product) Other FP 4.9534 5.01

FP Total 5.64 5.7
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Fig. 3. Calculated Gibbs free energy of oxides as a function of
temperature.
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