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R CiE TR A 7 VOFAETRICBTS2 70y 7 b7 A= a0k
PGM. MoZrBEDIE ANIZ L 5 @ L~V U PEBESEY) DAL 73 AR U BT 298 L L, 255 THREK
LTW3,

HlE (S CHMROMAUE THICBT 2HLAEBI 0N 7 2B EEZ R, &LV ikst
PEFEHR (HLLW) 2> & OPGM, Mo%y B BBV ONTSEATIFEIC DWW T & TS, HLLWIZE N 5
4 %t 3% (PGM; Ru, Rh, Pd) & Mol H 7 AERIUF OB EMK T, 77 AELEOMER T, 77
A AR FE AR KOG S EEA KT HIRE & 25, £ 2T, ABEO BB ZPGM, Mol fE
EATDHYT BB E S MR THE L 7 2 v T b7 VR = A(AIHCR)IC L BNy 7 =
Y R7rtEAOFELE L TWD,

Wiom [Ny 7o R7 v 2~ I 72 AIHCF S i 7 1 72 & ONZ AIHCFRY FR ¥ fif M oo fig B |
TIXAIHCFIZ X 5 Mo, PGMAy#if D FRALEE TFE ~D i Fi % W8 2 . AIHCFA O SGFME O B2 Ak
Gt % AL S E BRI & D AIHCFO W PEREAT . Jo R IE MEREFEAG 217 > TW 5, S RURE., HRiRE
FE | SOSRE & 2 2 T2 1SR O A 1%, Fe-CN-Fe'i k% & Fe-CN-AIE & DIRIELL OE WG Ha~F
EEL, 2OROEWIFMEOT LT R T A NHEB)EZOBRILIC L D Fe-CN-Fe'li # (& () D ¥
FRICHKT 22 EE2HLNIL TS, AOEWICED ST AIHCFOM R & WS HREIXFRRE TH D 2
ED D, FRALER TR T ORI TIEH % 7o Fe-CN-Fe'i #% & Fe-CN-Al'E & OIRIEILHI NI A E Th 5 &
AT T b, £72. AIHCFIZPGM, Mo®D [RIFFINEMEREZ A T 5 b O DIEEEIZ RS 2 58 2 B 5 »
IZLTW%, AIHCFOEMRIZ BOT T EER IR EEARAFEIL . HLLW & [RIFR B D3, 4 MAFIE CThie b i =AY K
LB, TEHEAICBO CIMBRBEEZ2MU T ET L2 EREDERMH T VWD,

F3E LIV E M AIHCFIZ X 2 PGM., ModD L5 % 8) | TIXAIHCFIZ X 5PGM, Mol & I8 KiF 44
BA A RE, HBRE, KFELROXEEL TR ELZLRTHLNIILTWD, —% DA, PAdT
IZAIHCF~D UL FE 12 L 0 AIHCFA&EE O EfE A 2 H 4L, Mo, RhCIE— BIXAIHCFIZINET 5 H DD
AIHCFOBRIARRIZ & b 72 WIRARIC AR L. RUTIZAIHCFIZIN S %  BIEfM LICK W2 E 2B LML,
PBEIND N A AR A %2 L T\ 5, Ru, RNIAIHCFHEDFeA 4> & OIykiz L v iEd
MOBBRESNDIWBBELHALNC LTS, BLEEZBNE 2 EER OB 5 BB 2 5 8 L 72 201K
3 REEEHLLW O ERERIC LV | F LR OIS FE L AIHCF2 b O L RIEH B Z R E D 7 1 & A5 &qF
flifHicE EDTND,

FATE TSI E A AIHCF 2 H W 72PGM, Mo BffD Ny 7 =2 R 7 a & A~DE AL L 5 E LUV
FEW) O WGy AR F & S O] CIXATE £ TORRZ H W CTAIHCFIZ L 5PGM, Mo%;
WD @ LUV BEFEY) O MLy SRR IS MOAE TR A B R ATmIC XV AT L. AIHCFIZ X 2PGM, Mo%y
Bt o AEADEMNMEZ EROICHLNILTWS, H7 AE(LKDOAIGEHE R, PGMEH K, Mod
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B, RRBEEGE L Vo 26 BR A5 2 9 2 AIHCFfE ] #13100~200 kg/tHM & 72 v AIHCFfi# Jf] 100
Kg/tHM2> > 4 7 A [EALIK DO BEFEY LR A 40 wite & § 5 Z & TH 7 A BB IA R AR ITH20%I1C % T
HIJE CT &, S HICHEHE(R% Prefabricated Engineered Barrier System Module-3 (MPEM3) 7 . C & &
L. H T ABLRO PRI Z864E & L THREMEDCs, SIzfliE S5 2 LT, A5 BHmEEITHN4 %I
EFTHIRTELDZ L AHOLMNICLTWD, PLEICE Y | FALRE TR~ AIHCFE A L5555 i Ml
FAET R EEMICRT Z LI L TN D,

H5% [HES | TIXAEAHIE L, AIHCFIZ X 5PGM, Mo4y B X 0 BB 1 2 v & A B ATHE C
o5 LTI TV D,

8% W CEE L. F13C20007F & 30055 2 133> 327, b L <IE3ECB00FFE A 1R H L T< 72 &y,
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This thesis is entitled "Research on reducing the burden of disposing of high-level radioactive
waste by introducing the separation of PGM and Mo using aluminum hexacyanoferrate in the
reprocessing process of the next-generation nuclear fuel cycle." This study shows the
applicability of aluminum hexacyanoferrate (AIHCF), which has the capability of PGM and Mo
absorption from highly acidic nitric acid, to rationalize the nuclear fuel cycle (NFC) by reducing
the amount of high-level radioactive waste (HLLW).

In Chapter 1, the system of NFC and the back-end system of reprocessing vitrification and
geological disposal, as well as the importance of separating PGM and Mo from high-level
radioactive liquid waste (HLLW) and the research background, were summarized.

In Chapter 2, the synthetic condition of AIHCF was investigated by varying scale, temperature,
and synthesis time. Based on the results of adsorption experiments, | concluded that precision
in synthesis conditions was unnecessary. We revealed that AIHCF dissolution depends on nitric
acid concentration and contact time, and finally, we concluded that the lower HNO 3 concentration
is appropriate.

In Chapter 3, the systematic investigation of the adsorption behavior of PGMs and Mo in single -
element, double-element, and simulated HLLW with 20 elements by AIHCF with varying HNO3
concentration and solid/liquid ratio was summarized.

In Chapter 4, the AIHCF utilization condition for reducing radioactive waste and the size of
disposal area was analyzed by considering Minor Actinide (MA), PGM and Mo separation from
HLLW by varying the solid/liquid ratio, waste loading of vitrified waste, interim storage period,
emplacement methods with considering some limits such as concentration of PGM, Mo and Al,
heat emission, total radioactivity of vitrified waste, and temperature of the buffer materials based
on thermal conductive calculation. It revealed that the solid/liquid ratio of 0.1 — 0.2 (kg/L) and
100 — 200 kg/tHM of AIHCF could expect the merit. The highest reduction in vitrified waste was
calculated to be 1/5, and MPEM3, which accommodates 3 vitrified wastes in one PEM package,
can reduce the disposal area by up to 4 % compared with no AIHCF utilization condition.

In Chapter 5, the results and insights obtained in the chapters and conclude this thesis were

summarized. We also summarize the future prospects for this study.
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