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Elemental Separation Simulation in the ARTIST Process

— Separation Simulation of Counter-current Extractor by Commercial Software —

Isoo YAMAGUCHI, Shinichi SUZUKI,Yuji SASAKI,Isao YAMAGISHI,Taturou MATUMURA
and Takaumi KIMURA

Department of Materials Science
Tokai Research Establishment
Japan Atomic Energy Research Institute
Tokai-mura, Naka-gun, Ibaraki-ken

(Received May 20, 2005)

For the development of the reprocessing of spent nuclear fuels, the solvent extraction
using the mixer-settler equipment is greatly used. This method has the advantages of the
treatment of the large mass of materials and continuous operations. In case of the
application of the mixer-settler devise, the precise calculation using the distribution
ratio of metals in order to determine the metal concentration at each stage is indispensable.
This calculation is performed in the development of ARTIST process. The metal
concentration in each stage of ARTIST process is calculated by the simulation using Excel
software equipped with counter-current equations. This method is not taken into
consideration of the change of acid concentration, therefore, we developed the new method
to calculate the metal concentration even after acidity change.  This method can calculate
not only the metal concentration at each extraction step but also at each stage of
mixer-settler. Using this calculation, we evaluated the optimum condition of solvent
extraction in ARTIST process.

Keywords: Solvent, Extraction, Mixer-settler, Calculation, Software, Partitioning Process
High-level Liquid Waste
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BT LTRUE,

(2) &% 3-5H 3O-0utMAqy TRTENVTCERF—VF U —3EHATEIERBI TV OR
Z2KH, M SHD 1 2DRF—TY CRA>FEH>SMEIT o 2B OKBICAHMT 28BS
AUBEHET 2, BANICIIE#E 20-0utMrg, t)VF—4% Lk 3O-InMAqy IV
F—Y DEEREEH L. RF—VF U N—3OKEICBITTIEEA A LS (akyy) &2F
LB EiCE D SHHBOKEESEAS T DEEGE2EHETI2ENTE D, T /2. 3O-0utMirg,
THRTENTIARE A UFET, MIBOEMIBESE S 2> DEE25HET S, BB, T
N5 DFHERRTH 5 A (3O-0utMq ) BN TIXITO, RF—YF U N—2ICHT 3
ABT—% iz b, HEM(3D-0utMrg ) It BWTIFTD. RF—YF v —4TxiEd 3
ANTF—2 L3,

(3) MBI Ch o202 1L LT, EBA T OEEHM - SHDER T —YT—EL
RLETRIEBELEAFEZTD. BENVOEEA T L OEEOEAPELS R /=RmZM - S
PEFITELEZLRRL. ThEM - SEHROM - SAGAT—ICAHhTrEBA T
DEIEELT 5,

3. 2. 6 RISTRAF—TODER1 T HBEHABS

CITEIM- SEHRDOR I S TRATF—V DERAT—VIIHMT 2B T > OEl&% KRG
HTKRDLABEFHEETT '
(1) RISTRF—VIHAT 2B T DEE

RV TRTF =V DENVICHAT ZEEA T DEE(—)%T.netal 5, & 75 &, BARAIX

T.metal 5 =InMOrg +InMAqy & 2 %o —------===-======mmommm oo oo V)
(2) EBA T HBELBITH (R 3-54D) RUB  TRTEINVICHEAT HEHEAR)

BABEGHARTRO LB T -V OFEHKEBBEM LD ERT -V OLEA 4~
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ABEERDZ, BRI S TAT—VOERA T v AREEDG LTS L, BIRAR

D =function(QutAq ) &% %o -~------=-----==-=-==-—=-=-s—mm———eo—ooooooommsooos ®
KELEREORBLZERICAN BT ELS yeRT L, BRAR
By =Dy x(Vy AT B o ©)
(3) RISTRF=ULHMUTI2EEA 2 OEIS
(A)7kHH

(a)KE~DEBA 4 L BITEE (R 3-5F ahqy TRTEIVICHATZEHER)
ABREOKE~BITT 2EBA A OEIER ahyy T3 L algyiZl/ (B +1)T
RIN3, > T. BFEAX :
ahq =V (D XV +V ) LB o —-mmmmmm=m======m=mm=mmmoommmoooooo—mo @
(b)KHEEEA 2> DEIE (£ 3-5F0utMAq TRTENVICHATZEHER)
KHEEEA 2 DEEIX. alAqyicT.metal (2L, foTC RIS TRAT—VF
B AEEE A 4> DEE %2 0tMAq), TRT &, BIRAIX
OutMAq =(V (5 X T.metal )/ (Digy XV +V ) &R B o —mm-m—=m=m-m-==mmmomom oo ®
(B) A4
(Q)EBHE~DOEBA 4 L BTEE (& 3-5Falrg CRTLNVICEATIEHER)
AMEOEMEBITTI2EBA T OEEE alrgy &5 L alrggiX
B/ (Byt+tl)TRENhD, -7, BIFHEAR
alrggy =D XVy)/ Dy XV +8Vy) LB —~—-====-==m=-—======———==omo=e ®
(b)EHHEEE S 2> DA (£ 3-550utMOrg TRTEIVICEA T 25EK)
HHEESEA 4 oA, alrggicT.netal g 2R U2, ®>T. XAV FTRF—
CEEEAMIEEE A A DEIE%0utMrg ) TR &, BIRARX
OutMOrg 5 =(D g XV XT.metalg)) /(Diy XV +Viy ) LB ~---—=——=-—-=------- @

3. 2. 7T RA T HHFRAOELD

i3, 2. 6ETIIM - SEHEDRA IS TRAF—VEBA TV OEEERFTETKDS
FEFEEHG L.

AECRRAI S TRAT—VEBA TV DEERRFTETKRDLGFAFEFEREZRIILT, 71—
FRF—Y, HHRATF—Y RUEHHR T -V OFHER B RIS T RAT—YV L OMEREEZ R
LABRBSEBLDAT—IIZDWTCHEER Lo BB AV S TRTF—V LOMERAIIHIS 3. 2.
4BLRAETHLIDTEE TS, £, AVSZTRF—Y, 74—FKRX7—Y, HIHRT—Y
BRUHHHA T~V OREICEATIHERARZE -6ICELH TR LK,
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4. I¥Y—LIPS5—EBEYIaL—YIay
4. 1 PREMBHHARSCISYIaL—yay

FEREAMNEHOMRE LT, B3, 12CHERLE T3ES, 2. M- S£8E
LEBOR IS 2L aLicotit 2884 4 OEEERD =,

4. 1. 1 UTRU,Sr2HHAET 2IFY—€ S —ORER

P—F X700 XTOU,TRU, Sr2 Mt 2T 2M - SOBREBEMZX 4-115R T,

B, REBEDM - SOIXBEARE MR % MREEE AR L= AT (HLW feed) X b, 1M
DZ2EHDMPA-n. p#&## (solvent )iZ X h UBHH 3% o YA D¥E% (scrub)iZMSEE T1F 5. HiiE h
BNEBAZ1ES5 7 4 2—M(raffinate) L LTM - SOL b HHT 2. URHH L-ARiX
M- S@QIZHA L. IMBEEE T OU% ¥ H (Back Ext.) LCABICE T,

W&@M-S@ﬁM-S®574*—$MMREWf%®£D\&MT%MHMMMmJ%
B(solvent) CTRUL % H TR % T 5. M OBER (scrub)izM - SO L U < MM ©
750 M- S@IZ & 33 H (Back Ext. )iZ0. IRSEE T, TRUL R EEAREABICET. F
BOM - S®iZM - S@> 7 1 %— M(Sr FP feed)& h. 0.1M TODGA-n.p¥4ist(solvent)CSr
2T %0 BWEO TS (scrub)iX MBS o M L7=SriEM - S@®IC & b 0. 2MRSEE ¢ ity
Hi(Back Ext.) UCKIBIZR T T, TRODEHETCY I2L—2 a3 5. ¥k, 22
h 3 EHOH AL ER A (Solv.recycling) 2,

4. 1. 2 AEMBAIIHT I8/ 4> 048R

(1) 1M D2EHDMPA-n. pih H! 51 ,

1M DZEHDMPA-n. pf AT 3t L CHAE AP IS TN 2 ZBEE A 4> OnW, U(V),
Pu(IV). Np(VD) RUNp(IV)IZDOWTRREE 2 Eb L= L SOSEL 2/~ ZOEES
42T . SRS AL OHEHIIHBREED LR T2/ LR U, HELIIHBEED
REIIZIIHHT I L BTFODL N,

M- SAOHMMANIBE X T Y ThELEML, 2B/ 2 I3» 0 TRBOHHDRE
21750 ZORR. KHEOBBEIZEL L. EBA 2L OH/ERES ZNITHVEEELT 3.

AETRABRUEDPERXTF—VCRIC—ETHRL LEYI2L—a L RT3, &
BHEFERF—IUTELTRELEYI2V—YaYy (B4, 2BTRI) BT 2
=8, B0 FEERBRER CMRMOSBA 4 L 2REOBRICOVWTERR EKD. Z0iF
PP S FHEREEICNTIEBA AL OSREERDTY I 2L —3 a3 DAHT—
L. ZO/RE. UV XixD=0.104x (acid(M))* *". Np(VI)DEMRIZD=0.0564
X (acid(M))" e le ojz, B, BABHREPOEEF P (Sr,0s%) DA HIZINBER T
0.0ILAFCH2HEEMRL 1=
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EPAEDP S RO -MH, BHBRE TH 2 EERE A T > OB & O H A & 3
R 4&UCFLOTRT,

(2) 0.1M TODGA+IM DHOA-n.piE & Hi A

0. 1M TODGA+1M DHOA-n. piR &HH &zt U CAm(1ll ), Cm(IT), U(VI), Np( V) B USFPc#EMo.
Ru, Pd, Sr. Te, IricoWCiEBEE2EL L L E0ELEETAR. ZOBEREXN 4-3
FUM 4-4ic:d,

SEA 2 OAERILIIWHREELS LR T ARV ER T35, Ru, Pd, Sr, Te, Zrid
BVWHBEECETT2Mm%E R Lk, An(l)dESIRiZD=6.915% (acid(M))* """, Cm(II)
DEPAKIID=T7.577% (acid(M) ) ¥ & #2 5 7=, TRUDH HSRM T 5 IMERE K& U Hi &4
TH50. MR TOAn(I) & Cu( 1) DA BLLIZEB KD S MOBEIIRI L D HiH.,
FHEOLELEERDIz, ZOBREZFLOHTE 4-LIZTT,

(3) 0.1M TODGA-n.pdH:#l

4.

0. 1M TODGA-n. phHi#lic 1t L CFPTE T BMo, Ru. Pd, Sr. Ba, TclzDWCHEBERE %
L EDOABRILEEZFARE, ZORBRERK 4-51077. M FEHEBHEBEEICNT S
JBA A DB AT HID0. 1M TODGA+IM DHOA-n. piEAHIMA L BE LTV B H5, 24k
MICHBREPERECIMEZZE LR L. SrOMHSRE TH 2 MMHEB R UHHHES CH S
0.2 COREERA T L OAEIEEZF LHTE 4-1ICRT,

1. 3 m\REMbHEIRL2AVWEGAL ZORR

(1) v O@FH TR (1M D2EHDMPA-n. piliHiH)

U(VI)%99.9% L EfiH Uy F /=, U(VI)#99.99%LL b33 M - SOBEEERE %M
Gt ERA TRz, ZOEREX 4-21077,

£ 4-2-2 HHEIBROBINZ LAICEBT2HEL%E. F2RUIH S MCHHRUR D S
TRUTHIMERTOREBA AL HELEANT S, Z0%H. R 4-2-1 MiERRERIC
AHHE. 74— RFRUXVST7O%ER., BIZ, HIRUR I S TDRT—VBEANT %,
ZFORR. & 4-2-2 HHHABROFOHS LI 71— FZEEhI BT 82 1L
RO EAaPHAIEN D,

R 424 WHHGAERTIEB LA LACEBTH2HESRE. F2h 5 LICHEHBRETH S
IMEBRCORRA 2V ABEE AN T2, TO%. £ 4-2-3 HHHEGERGEFRICEHME, ¥
HHFIORBREUVFHMER T -V BEANT 3. ZORR. £ 4-2-4 FHHFHEROSELH
ZOAICANULEABECSIN2EBAA VB2 1L LEROBHBIN2EEG HATH
%o ChHDEIREZZAVWTM - SOREEERERGFE KD HRELTRUTROME &, Sr
OHHIEEIIC, FLOHTE 4-5IZR7T, -

£ 45X D U299.90U LRI T2 2413 GHME. 7 1 — FRUR I S 7O R E4:2:1
el IR T—V2I10B: RIS TR5F—U BARICT Do F 7=, I /=U(VI)%99.99%
PLEMH S 2 R AHE. AR ELE2:1E L, ¥R T -V R2TRICT 2L
TERTE 3. ZOBF, FPytsE. Np(IV), Pu(IV). Am(II)RKrCm( I )ix100%> 7 1+ 2— b7
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523 avicBiT T35 Np(VI)IiZ80SLL L3 5. Np( V)DF—# iV, B ITRO%
BEMZED, TITRMHENARNL TR I—F—F B AN L=

HHINZL2TORREIVHMETEZOTIZS5 7Y a3 L IZNp(VI)DKIBSHEA L. 57
A 2x—bF73 23 aizR20%UIEBITT 5,

(2) £TRUTEOME TR (0.1M TODGA+IM DHOA-n. piE &AL

TRUSE 32 % 99. 99%LA_EHH Uy 7=, 99.99%LL Eiihiti 2 M - S OEMESRAF % FIFEEALH
HEtER TR, ZO5HEREE 4307 T, HEFEIE 41-2L2<ALTH LD TE
BT 5, BB, ThOOFHERTRHEM - SEERHOEREEE 4-5I05RT,

£ 4-5& b, TRUZ99.99%LL FHIHI T 2 RfkiX, HME, 7 4 — FRURZ S 7O%EL %
1:4:18 ULV R F— VB4R RV 5 TRF— VR T %, /- & h7=TRU%99. 99%
PRI T 2 RO A, SHHARREE2:12 L, BHERF-URIBICTEIL
TERTES. CORFPRRORBADBZ 745 — 7523 a BT T30 Ird99.9%
UEDTRIZZ 2L a iliBAT S, /2, Teld/75 2> avicaml. BRICHHUILCR
AT %o U(VI)IZ98%A L3 2 HsNp( V )iddhHi© = 2\,

(3) SrcEOHME TR (0.1M TODGA-n. pHliHAI)

Sr#99.99% LA b L. /. 99.99%LL L3 2 M - S D:EdRAA % 14 FrksAd hE
BRACKDE, BIHLAULEEERZE S-4TRUED., HEFEIE 428 2<ALTH
ZOTEET 2, BB, INSOFERTRDEM - SEGEREOKERER 4-5TT,

# 4-5& D, Sr#&99.99%LL HHH T 2 RMT. HHE. 74— KRURY S 7OHRLE
2:2:12 LR T —VRTR RIS TRF— U RABNC T 3, F /=, MH & h7=Sr£99.99%
Bl S 3 R A AR, BHHAIRRLE2: 12 L, B HEAF—VR4RICTE
TERTED, T I THHTI S/ aLicndfiL. PAIICYRHE N3, Mo, RukUBa
FHHE RV, SreBald AR TH DEEMICSBFEE L Th T\, I CAEIR
10052 8ECE 2, Np(VIIZMHBTETS 794 2= 75033 iZBTT 5.

4. 1. 4 FIREBMEHAERTLZS 21—y a3 ORE

Vo v OFEFHE, 2TRITROHH R USTOMH IR 28BS L =SB0 HEE 2%k 4-6
WKEEDHTRLE. TTT U5 OEBERPHIROAHEIEIEZKEICONTINH) & LTA
117555 LTRITEROMHBTEROANEIZY S VORBIRMHEIBROS 74 2 — b7 52V a3y
DEEEANEL T2, AUL. SrtOMHIBRCIZILTRIROMHIBICBIFSS> 74 %—b
7203 aroElearANELT S,

(1) OV OFBRBFHIRBICBNT ()2ERNELTE75 2> 30129990 ERIRT =
255 Np(VI)DBORLA LHUZ7 52 a VI BAT . B (solvent) 7 5 72 a ViCKHKE
OHREIZZED SN T IMHRRIC X 2 S HREOA TCHEOHFMADTEETH 5,

(2)2TRUERMHIBICBWC. TRIZENE T2 752 2 3 1299, 999%LL_EEUNT = 3 55,
IrD99. Y R UTcO IR TICFPTER D0 ANBENTRIZ 5 7 > a VICiBAT 5. B
(solvent) 75 2 ¥ a L iciZTcD4SS R UMBOFPHNEA T 3,
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(3) SO TRICBNT, Sr2ENL T2 7523 31299, 9% EEIT Z 325, TeD#
18% % UPADICLHSr7 S5 7S a ViciBA LK. 274 % — 7523 a3 icl&U, TRUL Sr
PADETEEZRBINT D FETH DD, Mo, RuUBad1004»> 74 x— b7 30 ar
BT UCERTE R, Np(V)IZY SV OBRBHBIB TS 74 X— 750 2aic
100581532 L LERECBWT, SSOMETIROS 74 2—b7503ayiZBTT5%
BEAbDh o, Bil(solvent)7 52 Y 3 L iZiZTecD22%8E R UPADANEREFEAT %o

4. 2 BAEELEERLEYI2L—Yay

WiE4. 1ECRRE TAFRBMHETHEHER) LM SARY IaL—YayiEM - S
HDOERATF—Y THBA A L OABREDPEC—ETH D LORELBNVWTINEODT, M- SA
DERXF—T T, B4 VO/BRENFASIORETCEH L EBEDOY IV —ra il
skl o T, M OBEHIC X 2 KEOREBEZLICHES EB/A F » OLREEENM
- SHOEBA TV OEHICED LS ICRETIPBE Lz,

- ZOFHIT. HHEFOBMEAERLELD. M SHRRXF—VOTHBEBEEZ KD, £0ORK
BECHTI2EES T 0AREEM - SAERTF—YOMBEHEICAAL, 757 ar
AT IEBA A0 ERDE, ChoOBREMHEO NaFEMAHERER) 256K
DR L TEROEEERE L, '

4. 2. 1 HHAICHTIBROPEL

M- SIEBIIBRHMHOY I2L—YarERMT 250, HREEZEMLLLLEZOIM
D2EHDMPA-n. pfftii#l. 0. 1M TODGA+1M DHOA-n.piR & HiAl K 1%0. 1M TODGA-n.piHIAIC T 5
WROSBREERD:, FOBRER 4-6RT. IHBREES LR T3I8V. CORBA
HBABEDG LR U= £/, 26 IBOHMHEFOA. BAELEDOKZWVWRIZ0. 1M TODGA+IM
DHOA-n.p> 1M D2EHDMPA-n.p>0.1M TODGA-D.pTH %, P, WHIHBEE N T I2ROELD
EMREUTICRT, Ch5OHRAIRE MIFY—+ bS—iIBIT2BOMHEE] THY
%o

(1) 1M D2EHDMPA-n. pii i D(acid)=0.0324x (Init.acid(M)) ****
(2) 0.1M TODGA+1M DHOA-n.piEAHIHA  D(acid)=0.135 x(Init.acid(M)) """
(3) 0.1M TODGA-n.pH i D(acid)=0.0164x (Init.acid(M)) * ™"

4. 2. 2 IFYP—tbF5—LBITI3BROMHER

P—F RN 7DLRCBITEM - S7 14— FOBEEIIMEBRKBBECHD. £0OD. &
R O Y MRERIEE TN T B RO AT R FIH, SEBAD S R Tz.

ZD#ER, 1M D2EHDMPA-n. pHhiH#]T0.0605. 0.1M TODGA+1M DHOA-n.piE-AHHIATO0. 2756,
0.1M TODGA-n.pHiHiAIC0.0384 o /z0 L L. M+ SOEERICBNWT, EXT—VORE
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BEE2RSIEHERIL. BARLEPD TR BARLICHBE L KEOREBH 2R U/B
BT (B) HEOEH LB EEIOND, FifE4. 1E, TROEM - SOEGEREZE
L. ZhZhOIROLEEFETZ L. U5 U OBIRME TR TI0.0806. £TRUTTROH
HIFTIX0.0551, SrO#MTRETIZ0.0256 o7, &PB. LLI TROATES SHEHK
ELRBZIBEVS L ORFMHTIES 5, > T. U5 L OFRMPTE (1M D2EHDMPA-n. p
A SHTEYI2L—varEEARMAL LTRL. SREPEIC—ETH D LOR
EEBWEIH L HB URE L,

(1) HERUCRIS 727 —V DFHE

M- SIcBIT2BOMHBHESR MH+R25TRF—Y) & 4-TCRT. & 4-7-1
RU4-T-20ER T —V RUR Y 5 TRF—C ANT—F RICIIHLEO =012, il THHR
EAHEER] CTRDEM - SOREEGEREEAS L, BIb, A#HE. 71— KRV
RS 7HERR4:2: 1 L, HHXAF—V R0, XVSTRF—VURIEY L, 74—FK
KRUR7 7 7TREEEZIMEBERL L. AEEICSENI2BREIMEFOBRSELL» S
0.246MAEBRAMBME N & Lize RB. M - SOFHHREBIZR X 7 —VIi20. IMEER A M BRI 3%
AZSRNTWBE3DE L=,

£ 4-T-3BMHEIERIIASE, Tl UTHHIORF—Y, X7 5 T4RXF—Y, BicfT &
LTERTFT—VOREEDN L & R ZZBAIBREMIP BRI RETH DD, BRTZT—F
PERERZ 1D, MBRAT—V DB SIBRURY 5 TRF— D2 53R EHBE L.
AR AR AR D & 220553 % 48 U TR Lo

X 4-7iTiXAiH. * 4-T2HWTEHELEM - SHERT— Y OKEMRIEE & Htdic R
HEMERBIC L TR LR, BB, 2TORXT—JIZOWTKEHBEE2 7Oy VT3
F—IDBERERD =D, RV TAF—VOIRRTIER, fIiXF—T 01, 2B R U108
WCDWTCRLEe 275 725 —VABRHIKFIF 2RO T LEITZETE A, X5 —
OEBHIZZ7 4 —RXAF—VUPS5BNA T3 -DEBOBZEIEL . FHEZIC20EEEDOR
BOBELELR D,

R A&T-ARZANT VARIIBNT, P (5B %H) HBOM - SICHATIHBRELM
- SEhHMHT HHME & & HBIE Uiz, HBROFARIX499.26mol /hTH b, FHERIE
498.35mmol /hTH o7z ANRIIHN UL THAEIZII.82%H b, EL2FEZERICIZIOEL LD
RBBPBBETHLEEIOND, "B, M SEXF—VOFHRELMBBBHKICLTH
&, SPEEORMRTEHITEL., YX/35 X H2BOZMTCHEBOASBRICH LTHA
BHI00%c 2B hbho )k,
(2) WHHRF—Y DFHE

M- SIZBITsBOFEMEBFHER (WHHIT—Y) 2%k 4-8ICmRT,

£ 4-8-LHH R 7 — Y ARF—H RICIEE 4-TEE UL, Bl MTEFEAMmEHEER
TKOEM - SORBEGREZ AN L. BIH, HFEE. KEFEIL22:1L L, #HEX
FURTRE L, SHHHEREE 2 \MERAHE L L. AHEBICESIh 3 MEBIEE 20.24634
RN L Lize M - SOYHIRIBIZIR/ R T — Y T IMEBABEIRICHRAZIA TS S
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0)(‘: l/t’.o :

£ 4-8-2EUMHEIERLE 4-TLALLF—V R EB U TR LR, BB, M- SH&EX
F U OKEMRBEZLROAFT I, K 4-8-39R5VABLD, MBOAHMEE
HAEFELNT L5, BEOSHRAKCESEHICELTWDLELI SN,

4. 2. 3 IFYV—EIPS—BRAF—VOEFEHHBRRE

(1) »5 L ORFHHE TR

M- SHOTFHBREREESHEK 4-8ICRT,

BHMiORT—TF UN—1~103 AT —Y, I~ R 7 5 T2 57— 15~21Id
HRF—OTh B, MEMIIM - S FREDERT—Y ORBEE M) ZR L7,
HHEREER Y 5 T2F—It BN, FOIMEBATR & 7ML (70 : Pretreated)
L7=fiA (484 : 0.246MiB 2 S)2M - SIZ/AT B E. M- SEHEHOZRT—Y
DOKEHBEEILZ T 1 — FDPR I 5 7B OMEBBRCIZILALEDSBRWEBETHMAT
%, L L. RilOBLEZHEH (F%E) S &V (Untreated) &, HHEHEIRAIC
KELEMT HRT—CF U N—UHIBWTKEOMHRERE IS HIFEMED3. 00MICH L T2.6™
LELKETT2ERL R o=, OB, BEfH L THRWIBARIM»KEOREMTE T
5HDT, ZOFER. BIEL T2 KEBRERIBONT., /-, HiT58B1 2> Ot
ABLEEBONRVWEEL RS, 2B, ThSOREXHMEAORBRIC X 28R E21TS D, B
WO T —V¥EBIRL T5KEREEICRZ I THMT2HBICKDBRTE S,
WM R 7 — T, MEHIORMLBRES D, BUICHIRR . BINCAEKE Y
B 3 X7 — T F U 3-15IC BN T, BRHESEREE IMIC X LT, /KM ORSERERE A1, 430
ELRTHERE R COHII, B A T PHEME L-EHELRAICEMT SR
TV OKEICREBRHET52HDT, HEL T2 KEREERZEOSNT, /- HFTIE
BA Ay OMEsREEBFONBRWELRS, ChSORBEIFEHBORTF—V % HEE
ETHKMHBRBEICRIETCHMTIBICL>THRTEZ 5,

(2) £TRUTROHHE TR '

M - SHOFHEWBRBEIMEZR 4-9ZTT,

BEIOZX 7 —YF VN =1~ R 7 — P, 5~103R 7 5 TRF—U, 11~ 191k H
27—V TH Do HaIM - S EHEOMBEE M) AR L~

HERUIRY ST RF7F—=IICBNT, HIAORICL2aLEE2ETILIck b, BFEL
TRAMBBESHIBONE, LAL, BICL2LEEEBLENE, v5 L OB
HIBLREUL, RF—=UF U N—UIBNWTKEHERER I EEED3. 00MIcHf LT2.82M
CET Lz, ARETOY S L OFFFHIRICEIT 2BEEETIE2.6MTHH, Chd0
EXDETRIIED -2 COBIAEEHHETRRLULEBETL (8) EXMHRT—Y0
BREEZHOBIZ L RZ2BERL TN, Ahict Bt REo XS RMBAIZHWS
BEIHMEFOBRIC X 2P LBLRAARTH %,

B2 5 — U Tlid. BRINCHHEADKBICEM T Z X7 —YF U3 —1HIBWT, ¥l



JAERI-Tech 2005-037

H EAERSERE 0. IS U CKERSRRBREE 2. 08ML E LK LR Lo 208, RT—V TV
IN—HEINT B ISRV AE, AEARICBEEIIET L. RF—UF 03— 15I2BWTKE
WHREEN0.12Me Rl 2T AF—VF U=l S UTRHIGT 2EBA T O
HMHAEREB S iz,

4. 2. 4 IXY—tLIFS—CBITILRA T OHHEA

MELRIUL, SZTH, U5 OBRMHETRE (1M D2EHDMPA-n. pHiHiAL) KT 251H %
FIREBME LTRL, HEEPEIC—ETHELOFREEBVEY IaL—Yav L HBL
Bt L 7o
(1) fHETRY S TRF—L DEHE |

M: SKBIIZEES T OMEBEHESR (HH+2X25T7XF—Y) 2% 4-A0RT,

£ 4-9-1RU4-9-20HHEXF— Y RUR Y 5 TRF—Y AHTF—F RICIZHED = I, #i

HT™ - SIZBITZ2BOoMHEE) CEULEREGEEANLE. AL, HH#ME, 71— FRUX

U5 7HBREL2: 1L L. HHERF—V R0, RIS TRT—V%IBEL, 74 —FR
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