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AFwCiE THUBAL B o AR E B L2y 7 = K3 2T ADORESE(Establishment of Back-End Systems for Load
Reduction of Geological Repository) | &REL, 7TEL ORI TN,

W1 T Cld. AARDRFAGESRENMRL, DAEOEREIY A 7 LV OMBEINREN TN D, R T AFELKR
ETRIZET 5, 7 AERYF ORBEENZEB ORI NEE TH D LIk TW\5., T, H 7 AFELRIXREE HifE L5y
INDHZ END, ASGEOATHRROBLE ) b BEEY S HRE2EMIEIoEEH Y 7 AR O REHITI KL ORERE 55 -
FEAE M DS RN AZIB R A 7 WMATHAAEN D LR L TV E. 29 LEEBUREBEE 2 T, ARFSCTIEm L -ULBER
DH T AFEUCDORLSINEZ LR LoD, LGS OAFHRIRO T2 DI E IR Ny V2 RURAT LA THZ LA AL
L7z LR TN .

%2 W [m LV BRR OB RSB O] TIX, T AEEIE DRSNS A ST 7201, Bl LU
WROBSEEEB ZRYIIL T A, 9, BiEE L-VLEER (sHLLW) Z4k 5 15 FilEO F8EE RS O 2\ i 28 %
A, BREBEREOMAEERIC OV THRHN LTS, ZOfiE, 600°C (T TiX Ru lcX v 7h VU &R HERE Oy
FREOGOMIERE XFu, 800°C fHICTIXT v ¥ /A N2 Na X Zr EEE AL, 72 Ru 2 & W BV fEOGDMIEdE S
LT EEHLMT LTV, 9O & NaaMoO4s- 2H20 % FWWiuUI B & LUV BEIR OB MR8 MR T & 5
LA LTV D,

%3 [mU~IVEEIR RU A7 AMOMEAERORE TiX, MUL~VEEIRE R Y AT T 2 & OMEERIC
DONWTHTF L TWD. R 7 A T A RILAETIZRIT 5 sHLLW OB fRE G 2 7= f5 5, RulZ L Y NaNOs;® NaNO.
~OSIRPEES L, BRI 7 AT T A O Si02 X B0s 12 & Y NaNO: @ NasQO ~DEGNMEtESNnd Z L 215
MITL TS, 2 OBISA 600~800°C D FEIRIKICH T D sHLLW /7R 7 7 A B 1 5 AWK F O 28 & P g S0 C
WhHERERL WD, F£72, BL-VBERICEEND TR ON T ANIEHIRG & R~ 7-fE R, 500~700°C O T AARNRE
LUFTNa & Cs 234 7 ANIZHE# L, 650°C T 1 KfE{RFr92 & sHLLW 1> 656%D Na 230 7 AMHN~EHT 5 2 & %
HHNIZL TS, Na DT AM~OIEHIZ K > TH I ARBEOMEEZE LI EL, T7AXKBHZILEL (k) 35
Lk RTN B,

%4 B TR A 7 VT ) AR D E VoV OV R & B BB O T, BRI R
ERESITHHRARICER L, T7 AT vt RZED L TORE A 7 V65 ORRPR, BREEE, 8 REHSEI
M, EFOBERE, H T AEMEOBEEMEAR) BH T ABEEOMWEIC KT THEL TN, WG osRFHI I T E
ZEHME L TWD. BRCHEIBIMER L, BSOS X OH T A EIEDFEEY G A RN B ORI RE 8% K F
TEEHLMNIL TS, B mEAREN OB 2N A AN 5 BERA SR m AN RE S (CAERA 151E
Comprehensive Analysis of Effects on Reduction of disposal Area) Z#Z L, CAERA /% & EEHIEE OBRN S, Ry
7T RY AT LOREIMLBEIREI A 7 VR EH LML TN D,

% 5 B GRS 72 RN KD 8 L AVBEREV G RN~ D) T, B oaitb R Loy 7= K
VAT LGEMEE LT, EREREHSHIMIM 4 47, Cs/Sr /rHfEIE 90%, Mo/PGM JrBEEIA 70%, # 7 ABLIE~DFERYE
HZE 3BbwtzBE L, ZOFRMTRET HE L-VILVFERND T T AL 7 av A5 2 5B %R L T\5H. NaNOs O
B, BT A(FIEL, WHEEFERZEIR E T T A & OEMER & OEWNEIZL Y, (EROE L-ULEER & £/0 878 B iREE)
ZoR LT2S, B RBOGHE TIREICEN N2 EZH LML TV D, FIZ Mo/PGM 43 Bf2S T0%LL F THIUE Ru il kb
NaNOs DENMRESIATEIRNFOND Z LD, maf A7 ABbE21E L THL AT AEL 7 1t AR E R8T/
WERm LTV D,

%6 (07 2AET 7R LOHBRAMERDORSEEZ IR Lic Ny 7 20 RU AT LOMEE] TiL, BUTOH T X
By AT 5% AW TS HEEEEA f e/ Ny 7 = RV AT L% 2 7 —ABPRLTWA. HHAFKRENAEITIM Z 4 4
L L7256, Cs/Sr 478 90%, Mo/PGM 4B 70%, # 7 AEULEAR~DBEEY &A% 35wt% D5 TR S A mfE % 57%
W CE, ERAFEREHSEIIIMZ 20 £& L25EA, Cs/Sr /0 70%, Mo/PGM 3B 60%, 7 AFELIKOFEREM &A=
30Wt% DS CHREIEMFA ML %M TE 2 LFHI L TR Y, R XOBEMPERTEL LML TWD.

BTE HES] TIE, ARXofm L S BROMEREIZ O TE LD TN D.

INEETHIZ, RimSIm LIV O T ABICORNIEZ R L3 s, MBI S5O AR Z FTREE 353y 7
T RVAT LAOMEEMELLE LD THS.
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The back-end systems for load reduction of geological repository while securing the
feasibility of wvitrification of high-level liquid waste have been studied. At first,
vitrification process was discussed. The thermal decomposition behavior of high-level
liquid waste was investigated in order to clarify the behavior of cold-cap floating on top
of the molten glass pool in glass melter, which plays an important role for operation of
the vitrification process. The reaction rates of the thermal decomposition reaction of 15
kinds of nitrates, which are main constituents of simulated high-level liquid waste, were
investigated, and interactions among their metal nitrates were discussed. As a result,
it found that ruthenium promotes the thermal decomposition of alkali metal nitrates
and complex of nitrates of lanthanoid series and sodium or zirconium. Then, interactions
between high-level liquid waste and borosilicate glass were clarified. Especially, SiO2 or
B20s3 contained in borosilicate glass promotes the thermal decomposition of NaNO: to
Naz20. Next, geological disposal of vitrified waste was discussed. The effects of fuel cycle
parameters such as fuel type, burn-up, cooling period of spent fuel, nuclides separation
ratio, waste loading of vitrified waste on geological disposal were evaluated and CAERA
(Comprehensive Analysis of Effects on Reduction of disposal Area) index was introduced
to evaluate its effectiveness for disposal area reduction. From the relationship between
CAERA index and buffer temperature, fuel cycle parameters required for the
establishment of back-end systems to reduce the load of geological repository was
clarified. Then, the effects of new high-level liquid waste arising from the back-end
systems to reduce the disposal area on vitrification process was discussed, and it
concluded there are no significant impacts compared to current vitrification process.
Therefore, this study established the concept of back-end systems which enable to

reduce the load of geological repository while securing the feasibility of vitrification.
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