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The Japan Atomic Energy Agency (JAEA) started the JAEA Cooperative Research -
Scheme (A) on the Nuclear Fuel Cycle in 1995 in order to promote research collaboration
with universities and other research institutes (referred to as “universities, etc.” below),
which means that the fiscal year 2006 was the twelfth year of the scheme.

The purpose of this scheme is to promote the basic and fundame_ntal research that
precedes the research and development projects in relation to the establishment of nuclear
fuel cycle technology through collaboration with universities, etc. by using mainly JAEA’s
facilities and equipment.

Under the scheme, universities, etc. propose methods and ideas, ete. to lead to the
achievement of the goals of research collaboration themes which are set by JAEA as
research collaboration subjects. Then a screening committee consisting mainly of experts
independent of JAEA screens the research collaboration subjects.

Research collaboration is performed by carrying out cooperative research with
universities, etc. or by accepting researchers from universities, ete. as Visiting Research
Fellows at JAEA. The scheme allows students studying for doctorates at postgraduate
schools either to participate in the cooperative research or to be accepted as trainee
researchers.

This report includes a summary of the results of the research carried out in fiscal year
2006 on 34 research collaboration subjects for preceding basic engineering research related
to fast breeder reactors, the nuclear fuel cycle, radiation safety and geological
disposal/geoscience; twelve of which ended in 2006. Of these, five were related to fast
breeder reactors, one to the nuclear fuel cycle, two to radiation safety, and four to geological

disposal/geoscience.

Keywords : Fast Breeder Reactor, Nuclear Fuel Cycle, Radiation Safety,

Geological Disposal / Geoscience
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HWERS I 2L —%

[EHRN (UZFEEETOHE)] ,

SRR 16 FEL, B—CPUNRY MUVEHEHERTOBERBEAE DNS YO0 My 7a—Ropa
—RANS 7 F ¥ ORELEEEL ., ERESEEER L TREFREIESIRNELA DNS 2 2
/J—R 16CPU L TEML T, MI— ROEXRNZERBITEEEDORIEEEET S & &HIT,
P/D (& TRIEHAKBHE D EELL) BEU Re BANDIELARKMEEET—F 2MELE, &<IT,
£ Re &LIE (Re=400) &H T THREKRTF (PD<1.1) BT ZREE BT v v S TOR
FTREREBRORE,. BIE Re,ICBI2EEHRFELHA/MEIRD Re KEMNE
Re((1,000~1,400) DRI TIHME T3 572 &, BREMEFE N O ERINBUS VRS R ELREEIC -
E32HRANE SN, ,

SERR 17 SEE. ERR 16 EEREBBE L7075 LICHEDE, ZRUREBES KRS DORKEIR
TR ETZHBNLRERBER2Z2HSMCLZEBOBREL TROZEAE Y225 Ak
BB IOIERTL 2T TF v 2N HEEEED BT, BLRRCFI—I @2 ERL =,

FRR 18 FEE. FEREHE FEAKNARMBENICREER T3 /00— \/Ubt—2a >0
ANZZALDERETOI EEDIT, FR 1T FEIC EREROLCENBNILEICONT, &
D EMR TN DO L D EWEIFFMEEEEZ & D DNS 286 L TR REEme kD, Kk
N, BIERCRSKZRAS EEBIT, SRRV —, HEBE, #BE, ZRUEOFHET >
VIVERS W LR T — ¥ R— A ML, TN 50 DNS SHESREEMTL TAES 3
2= alilBFBHT Ty RAT—IVETFIIORBIZETS EEHIT, Y1 7 IVEED
SPIRAL I— RiC k2R & 2 sk - BatL. SPIRAL I— RDER L1 /I XISk 552
NERBE, EEBEICOD D RERRROBEL R R TERZEE Y1 ZIVEEBNEH L TE
WL 7=,

CELE XCT )
§1. WEMEHETRBET TF v % VLTSS

RERTRBESENY T F v RVNOELFEIL. BN ERBEREIRV-DICBROEESR
BV, HEHENRD., ZORD, EFEEARERELE kLeEFILP, BEKEAVET
FTREATERVERIZ N, —R0IC. REEFIE v FREEOH PD AhIW (F@E
BT R TIE Re BAMET T2 &, REIEEEE CELROIELBEEIT L Ebic, B
HRELT - BREREREE S, FNTObONRELEER S, ESENOERA RIS
EBXgEdE, YOV E—Ya OBEHE 7 ORAT 5 EHNAERN) SREETS
M, ZOBRKRBHMNEEATH D, OIS RELEMTTEEDICE. B AICEEREE
ERTHICEDREND O, L LR CHA A A S EHEE T DNS & 5 Wi LES
DEEZERT 2 ZEERARTH o 22D, ARETIIHEEFEDOHA I — K STARCD D
URANS IRZFIFH L T, & Re BBIIFEEF k-eET V% DNS IZ X2 B ELASERRICE D EF
AP TAIEIRLVBEREERT S LERBE,

Rrad L7z h R ERNOSEEIL. P/D=1.06. KIEMEE=33.56mm. Re=38,754 T. 1EHH
IIAKTH B (Krauss and Meyer). RNFRDEZDES LT, INETOERBZHAELNS
T4 KE VN 600mm & L7z, BB, Z0 LiE. B— i OB & HU L=2z Tem{ TF
BIL7ZbDT, RINAZRHFE— R IOmMRmEH ETHREC/RS. BREZL T 5—&
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fEYE, WUREIL QUICK 7T, BEEDE— Ay a0V X y=1 £T5 & & BITRETHEIC
BWTEHTAMMBERBTZAN., REBENEWELREI7HIOB T ALY TR
600,000 1 F CHBEBUL LU7z. £/, CFL&HIEEIC 02T ERB XD ITHRE Lz, AHIFEIC
BT, F v 2RIV (Re=642)1Z5%1 9 %5 DNS R Z AV, B I Realizability 54 % i 2
| $5&L3Ib 1 IV S1ERS DIFFEREICED 2 REEREMIL TaEZ2T- 2.

T ORR. SHENHGEMEE L TEA - RBREFILRN 5 KB 3 KTHRRNOREH
BT 5 LRI, MW ARESESAEATTO—NL/OVE—2a PBREL,
Krasuss-Meyer IC K5 ERERZRH, REZECELUEEMNICHBATES Z &R INE.
L, WBEERELD/AS . X MO—/\IVERIZERA 0.9 173t LA 0.6 T, REID
BIEE VWS BETRTAERNARNWD, AFEICE > T/ O— UV E— a VB
MRELRET DD DIKEL TRET D EDNER I N EIIAERRETH S, LHL
BS, AREERRADBKTETIMELEEES ke BTN THRITTE ZERFBEERTHT
WD, Z7u—NXbtE—a YEROFBHZTICBNTIE,. ETIMEELELETSI N
NRBEFETNERNEBTREREEEBREREO—H2RODDZIREEKRDOBDOTIIRL, H
CETDNS ENISEBIETHDBNENH B EITHEEINRETH S, AHEITL BRI,
2%7¢9Hkﬁ@éh6@%A%NUMHm2;%MT%§?5$ET%%H&ML

S 3
1)Krauss, T. and Meyer, L., Experimental investigation of turbulent transport of momentum and
energy in a heated rod bundle Nuclear Engineering and design, 180, pp. 185-206 (1998)

2)Baglietto, E. and Ninokata, H., A turbulence model study for simulating tight lattice rod bundles
Nuclear Engmeermg and Design, Vol. 235 Issue 7, pp. 773-784, 2005

§2. RO_EMRWMEEAN DNS BLULES & : -

AT BWTIE, BT KTHF L7~ SPARKLE-DNS [3,71% F\), BREHEAA L D #lk7
HEERTHHMO_EMARBRANIICBII 2 TOCRELZERENREL T, BRESHE
; BEREDODNS BEULES 2FEMEL /2. L —EMNRERBRIIROBED TH 5,

Geo-1 A% e=0.5. KNEMEE=1. 2L ¢=d/(D,, D),AWDmﬁ%ﬂ%ﬂﬂ%‘
NEDER, JIENAMAESLHEERETH S,

Geo-2 fRLE e=0.95. KAHEMEE=1.
Geo-3 FL"EMER (e=0). WEMNEL ¢ =D, /D,,=0.1

ETERTIE. BEE—Av a0V X =1 U TETHEEHIT,. BEICEERFAOR
k%?ﬁ%ximm@%A4uT]ES@%NimHT‘HﬁﬁkowﬂiM@@%é%
K 8LLF. LES DA 20 BLF. MNHRNTDWTII DNS DEAEK 10 LT, LES DFEE 30
T &L, REATY 713 CFL 212 0.1 AR &ERBESICHAZ, LES TBWTI,
Dynamic Eddy Viscosity )L (Meneveau et a) &\, HiEkS 3 2 L—&—BICHFUL L 7,
Table 1 IZEEL Z5tH 7 — A B L CUGERIZE L 7~ Run time 2R3,
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Table 1. DNS and LES cases
Case  Reynolds number  Grid (NgxN,xN)  Nodes Geometry, e Run time  DNS/LES
A 8000 256x100x336 1 ’ Geo-2, 0.95 '3 months DNS
B 26600 768x300x768 16 Geo-1, 0.5 6 months DNS
C 8900 = - 128x64x128 1 Geo-3,0 - 1 month LES
D 13300 256x80x128 1 Geo-1,0.5 1 month LES

Case B Id¥HRR 17 EETERLEELA IV (Re=13,000) ?fﬁck DHILITRe 25
SUTEREHIBEDDTRe=26,600). M—FIETFEIIHV 1E8TH. PCE BFHEE
EMNEEITZELIREE) (CEL-EHEREIIMEKI I 2V —% 16 /— R T 6 > AThHo 7=

Case A, Case B, Case D DFERNSIIBF v v T TORFNBREBOHRE, BIUBEL
7K RenlT BT 5 B HHE &2 CEICB T 2 MR 257, Hl L\ THR MO FEEL T B W T,
FRRE OB EIRINSEHRROLSEABISADIANEDOTHRKREL RO LA JIVE
ABTEHAPKER L35 2 &3 E, ERNICTBRENEERT—INE5N TS, &<,
BRI 2, AEMIXEERARONENMERE L TOMREE. PEREE Y%Eg L TES
LTHRLNBFHAT Re B, BIIEF v v T ICBWTERD S BRABE T 3EBICA> T
BILERRLTBD, EBE, BERRIC BT SMED I Couette-Poiseuill’s IRNEDHDTH 5
ZEWNREN,

DNS IZ & B0 " EMRIREEAELE Case B (BHHE I Re=26,600) IZDW T, ALKERT
— % (Nouri, Umur and Whitelaw) &HELU. ERAMGEES M. B AN, 0,2
HRIDES ERSFD rms . Re BASHIIOVWTTHRBBEETRTEHIENHATE
7zo FERK 17 SEEEITERE L7z Re=13,000 D#ER TIE, Re BANR/RS Nouri &5 DEBRREHET S
&, BBRBRE v v ST BN TERESREN G O ¥ — 7 5 X OWEHEIC K E 2R —B8
Ron., TOERERME Re BICK B2 I al—a ThoI EITERLAEELEN, 4H
@ DNS i & > THEBERMEBORENEL <fTONTWe Z LR s 1z,

—H . RLENKE N Case A DIFEHARERREFEE TO KRN OFEENFHETRIN
7ZDIZK L. Case B, C, D DEHE. BBROTRBENOAMIEFEEL. FTERINZ EBOZOS
LT LTHBN, THCEVRETREYYE 2 &% E2RENODHNERT S 2 &N
HEALZZ, COZERFEAOHERTHY . FEEEETORBRIIIMROEERND Re £
KEBIKEL TRET B I ENTFEEINS, COB_BRENOREY ST T &RD
BELEBI. ERMBEZENGEBOFELLTREINS,

4ED LES 1T L 5##H7 (Case C. Case D) 14 SPARKLE-DNS 11— R OHREHEZRNEHNT
Ho7=h, Case C & DNS IZ KD Case B &L U THENTHERICAENREZRIIRD SNah-o
e TOZEEXD, BY SGS EFNVERATE I EICLD, KBIFEERNHHTES
LES 12k > T DNS OGRS IZIERFRERNRDESND Z EAVRINIZZ LITKELR
RTHDEEAD, #illlid 2007 4 5 ATHBE I NS ICAPP2007 IZX > TRETHTFETH S
[12]. :

ZE 3k , '
1)Meneveau, C., Lund, T.S. and Cabot, W.H., A Lagrangian dynamic subgrid-scale model of
turbulence, Journal of Fluid Mechanics, vol. 319, pp. 353-385, 1996

2)Nouri, J.M., Umur, H. and Whitelaw, J.H., “Flow of Newtonian and non-Newtonian fluids in
concentric and eccentric annuli”, Journal of Fluid Mechanics, vol. 253, pp. 617-64, 1993.
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(AR D KRR ]

AAFEIC K BDREIL JARA ITBIT DR\ 2L —aBFH 770 I\X’i‘ VE
FINOHBIZET S EEDHIT, SPIRAL O— RICK BMEHTREERE Z il - L. SPIRAL I—
ROEFR LA /I HIEHRERESREE, JEEBEITHDN 2 Rl R OZBEITKBRL T
%,

[FFFERRDARK]

<X :EHHD>

1) A turbulence model study for simulating tight lattice rod bundles, E. Baglietto, H. Ninokata, Nuclear
Engineering and Design, Vol. 235 Issue 7, pp. 773-784, 2005.

2) An overview of the microscopic approaches to thermal hydraulics computations of fluid transport
phenomena in energy exchanges, Hisashi Ninokata, Int J Transport Phenomena, vol.7 pp.219-240,
(2005). ;

3) CFD and DNS Methodologies Development for Fuel Bundle Simulations, E. Baglietto, H. Ninokata,
T. Misawa, Nuclear Engineering and Design, 236 (2006) 1503-1510

<ERN=® : BEwal>

D BHFEAS I 2l —2 3 VIR 2RERTREESEAOELIREEME, FTREM. AE

BT h#ER 2005 FFOFERERRI H-30

2) EEFREIE S AN Re KELROBFIBHRALIIDONWT, =/ A%, BAEIE. FITTHESE,
2637, S-57 HAEMFER 2006 FEFERASE. BBAKRFE, 2006 F£9 A 18~22 H

<EBE=E: ERdHD>

1) Simulation of turbulent flow inside tight lattice bundles with an improved non-linear eddy viscosity

model, E. Baglietto et al, Proc 4" Japan-Korea Symposium on Nuclear Thermal Hydraulics and
Safety, NTHAS-059, Sapporo, Japan November 28-December 1, 2004 _

2) Calculation of detailed velocity distributions in an infinite triangular array configuration of a fuel rod
bundle using direct numerical simulation, T. Misawa, et al, N6P377, Proc. NUTHOS-6, Nara,
October 4-8, 2004

3) CFD and CMFD applications for subchannel analysis of fuel rod bundles, H. Ninokata, NUTHOS-6,
KN-lQ, October 4-8, 2004, Nara, Japan

4) CFD modeling of secondary flows in rod bundles, E. Baglietto, et al, N6P343, Proc. NUTHOS-6,
Nara, October 4-8, 2004

5) Direct Numerical Simulation of Turbulent Flows in an Eccentric Annulus Channel, Tsunayuki
Okumura, Elia Merzari and Hisashi Ninokata, Proceedings of ANS Winter Meeting, Albuquerque,
USA, Korea, November, 2006 |

6) LES simulation of the vortex street between rectangular channels E. Merzari, H. Ninokata,
Proceedings of NTHAS2006, Jeju, Korea, November, 2006

7) Test of LES SGS models for the flow in annular channels (to be presented), E. Merzari, H. Ninokata,
Proceedings of ICAPP 2007, Nice, France, May 2007

8) Toward a dynamical systems approach for the understanding of turbulent flow pulsations between
subchannels (to be presented), E. Merzari, H. Ninokata, Proceedings of NURETH12, Pittsburgh,
USA, September 2007.

9) Unsteady Reynolds averaged Navier-Stokes simulation for an accurate prediction of the flow inside
tight' rod bundles (to be presented), E. Merzari, H. Ninokata, Proceedings of NURETH12,
Pittsburgh, USA, September 2007.
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MEETRE. K4

RERARZFERZERE LR
K2 M #E OTHEE—. FBF JLEEHR, FM2 SAHE
(xEEPIZE  * *BIEA)

5(”’"2i§ﬁ!3 KREREM 752 b3y b AL - BN Gr

L e e T s

Wt 98 £ JE 35 | RIRKZRZEBE TR R - TRV F—TEEK

. Frk16 108 ~ H % F OE FRISHESH ~

B 5Bt 52 5 TR 1943 A [ % B B SR 19 4 3 A
B % s 1 T OZERRE  OFREOZAN  BERANE

(575 BE0]

oAUy HEERBROMBTZFMICEETE S LS5 LE BACH 21— REHRT 5.
T2y MROBERELIZ D W THERDEEFIEIC L HfER & BACH O— RICK 2R 2L
KL, JOERTHER THALY] ORISR, HIELZRD, SROBERFEREFEEE
DEELZR S,

(F5RE )]

AL 0] HEERBROBI &80, BEFOBEE % ERICRITT 5101 Ea KN O
BN, B ORBRE SN OISR 2RO E S BENS D, ZOEDIETA 2L
bl (BURLT M) OABRIBIZE (THA L) HARRT — 1D < MMM - RISEF
i EFEBFEDE — K& A— & TR0 B TR MR BT 5% — 1 TP
13~15 D 3 EMITh o TIREIE Y. R A—yEDISEM2ESERDMA B 3 KT
B4i1% 01— K BACH Z1ERR L /=, '

AR TIRIERL =70 R ¥4 7I— KBACH % DA U0, SMITICEATE 5L 55
BEOBELERD, & 518 LVWET—5 51 75U —IENL-3.3 £ ChETHNSNTE
7o JENDL-3.2 ODRERHEICHT ZBERTEL . KT —F 51 75 —OBEICER T % Ml
A OEB LR 5, ZOBEERICLT MbALw] HAERROBTEERT S -
EEENET B, BT, BUNTEETRIEO RISEMTEETL. ERERICED TS
oy MESR P TR T O EE EMEEORE BEVENEHERT S,

(6 F EE k)
RELFEEF— FHRzI—
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(EHRT (HZEEETOHE)]

FRL 16 FEL, HEI9HE 1 KEK (EEER) KARCBTH2WBAFFMOLERK. ROEAD
AR EDPHEFIRINF—ARY MVEEGHEICESEZ 2EEZHANZ, HR BAICK
ZHHEFHL O FAOEEIKREL, BAAEIEEICRIKEND D, E-EA055KICEHE
LTI 10 U LOSEZES ZEAMBETHDEEA S, SHIT. 2 KL MOC 5HE & 3 K
WX/ — RESHEODRE L2 BAMEBIERE L U TRKISRREEOEAZIT > /2. 1€
ROPHFHREAEE B L T, KSRREFERICLDHEAMEEOFERICKLD. RISENHE
BEREOMEICEDE., ELEFEDIFEFEOEIEDE, BREL TELEETRD
eI ZRED XL D B BEEMEEOERET D ENTER,

SRR 17 F£EE. AU wIFOEHE (Pin by Pin £FA0IEEEEE) 2EHANREIERR T
1579, fHEI—RIZ MPI 28 L =5 BB EHAARE, T B TOMNFIGHE 2T
DTET, Me7D 1 O EF I CTEHENETREE 2o 2.

FRR 18 FEL. PHEFEOBDANSFREZRKE Lz, 512, BiAmRNOBREFEEL
T, W FIRNOESENOBFEKEEE2EB L ZsHEFEZ2ERE L. BHREROZEIN/N
SNIERHER L=, £z, BEBOREBIT2fTo7z. T —F v & JENDL-3.2 5
JENDL-3.3 ICAEE L TH. HIEHIZ 0.55% K TS HRETHH 7=,

[(FFErR (MEZEE)] -

2 RICAAME R characteristics IBEICE DK 3 RAANAKRZRHEI—ROBERE LU T 81X/
— RENSELNBWMAFIRNZTRD AND Z EiCk D EEFFEIMERE SRITTTHRD T &M
TES5L2ICL. I— FORGERHEREL & ZNICHED RIBROFEMEZ2{To /-, ZORREEL
TRDIDDZENGN DTz, 2 RTERTHEZToZER, FOREITIET MU o AR
PIYN—ERETHPEFRZEMDM. PHEFARY MVEEFHIVOGTE S B L T,
HEHE 30 IR TEE—BT 3 2 &0 h o7, k7. FLERRET, HEFROL AL
MEWEIRIZBW T, 27 VR TR EFEREZ N T R ISHEEEN K E
B> TLEID, AOd— RIMEMEEEDEEZ %, 2L T, 3 KEEFIMER TOEE
WERETH O, IEREICHELL 2 ETE TE S Z &N o 77,

WIHREOREMT 217> /. T —% v b % JENDL-3.2 75 JENDL-3.3 ICZE L Th,
BATELEIE 0.55%1E F 3 BRI TH 7z B FH TOEMME OB AL 0 BB 175 B
ERZEZEAL., 710 BEFERTORFRKIGROMMEIFIE-RITHIE2HRELE. /2
JENDL-3.3 IZE D 70 BFEHRZEA L THEHMRBEMMIIIFIE—-L 7=,

[ERR D KRR A

FRRICKBRRED. THAL 0] HEEHBRICB T 5 RIEEN M OMRFIRIC & DEHHE
RIIBNWT, RFEORE LR > TWRLBIICLENTT 5 20 v MEESH T EANWERE
BTOFBEEIAEEDRENENIEART BEAORESHF TEDZETTRL, ERFET
SIEMEICHHES 2 Z EARETH o 72 T AL w ) HEEHBRETICBIT 2 MNP ETFRILE
DRISBRSMHZERZE LT, RFERKDT T 27y MEBRCHEFEREER TOHE
EEBEEDOREBRREVENOFERZHHT 2 Z LN ER DS BROFLENFTEIIKE
RIARDVEHTE S, '

[FFFERRRDAK]
<EAz=#E>
1) MOC & /— REEIZ&L % 3 RuuAAFMEXSFE I — FOBELHE
(BFERETH#RE 2006 EFOER, HIFAF 2002/3/29~31)
<Ef=iE>
1) Development of 3-DDetailed FRB Core Calculation Method Based on Method
of Characteristics (M&C2005 Palais des Papes, Avignon, France,2005/9/12~15)
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2.1.5 SEfTEBE T AUSEICEE T 55 18 B ER A=

BtgEd 15— NULI a1 IVENBEE M5O DNB BERICET SH1%

B AR R E] NIV I IVENTE AREO DNB S A & RS

HEERR,. K4

IR GBI A L7
RO W OBSHE—. DmeER. B M. SARE
- (*EERRA__* * Pk

KRERE 75> hazmy b 24k 6r.

ol T

o EEASENETER SRR TR
PARBEBI ypremps 75> ko= h

X ¥R 164108 ~ Y ¥ O£ E FRI18ESAH ~

Era=s
i 5 Bt 52 5 TR 193 A | % 8 M SR 19 46 3 A
W% W T I OEERRE  OWREOSAN | WMERHL

(5% B 1Y)

AL ORFEZOGREL. 7 MUY AMBRICEZBARREAY LI INBRICE DK
ERBLNEHFEOREELTET %, B TFTRINIBARAEICB T EELEHOM E
ZRBEDIT. CORB T TRET BHEER. & <IZDNB(departure from nucleate boiling)
| REREZFEIITHET 2, OV TAY NI I IIVERNBBE RO REEE & OBE %8
BT B D DEFNERBE S, 5ic, BONEZRT—F EEBRERREER L, RE
EREREMFMEOM LB DF—IR—ALKICET 5,

(e )]
KB & Uk — BHRH 2 MG E FEBITA & L THL D IMBEFIVEREFV. AU BILT
1IVENITBIT BEONETOMS - BUEHEE HHEOESME, & <12 DNB ORASHETI
B BERT — 5 2RET D, T, TNEMFLUTERN A — KR L 2 IEMRER S
WEIEITATV, AUV O VENORBER L T DRSS 25 N CT 52 &l o
T ANUBL I VEROREGEIRE. U DNB RAERBERNT 5. EOERF— 4%
i & LTS RTATT — B2 AW TRRENT 2150, A 1)L a1 )VENTE T OBk H &
M. &< DNB RARBICHT B EFIALRMN T — ROBAKIC DOV THRE L, AL R
SR EBROMTTES 2T LORLICET 55D TH 5.

(A =g
ANV IV IIVERIBEEHBRER (4% : B& 10mm, I )V#HRFEE 100mm.
RSETFER (200C) AR, EBIFRME © K EZ1EK—Ne H 2 ZH8HE)
AUV AIVEIEMBGBREE (% : B& 10mm, I )VHREE 100mm. FRAKE.
TEBNGRAR : K —No X ZAFHAK)
AEULERE IR, ERAEY 7
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(E#HRT (HEREEETOME]

Tk 16 FEIT. HENZHRZ DHRAERBIHEICOWTHER 217D L&D ITRBHEILD =
w®%ﬁﬁﬂ%§%ﬂ¢b#w%ﬁ%%%(ﬁb WERIEREBEEEH) 2= L.
| FER 17 FEE. FAOVERRIC K S EEMAG KOMBEREEOMEL LD NBES
DB & OBIEZHES 2D OEMBWRBIER (Bic. SHITHEANREISIED L O E X
sHEl ZEMBLE,

VR 18 FEE, MEAEREE (EEMBARANY LI IVBEEERL—7) 2R0WTE
RE. €73 74 EIBIC BT 2 KEABBRERB LSRR REE2EHFL K- %?ﬁx
TAHMBRRER (BN ERERH) 2EEL .

TRRE (LEFE)

&7 4V T 4 BBICBT DA IV IAOIVERNFE R, BLOERT RERESICBITS
HEHETIE AR BT 5, KEAERB K UUK—N, H 2 MR R EBIE & T 5 EBR BT 7=,
E :maiﬁbf AUBIV AL VEROFRBRRT T ORBEEIC OV TOMEEE
BIDIT. KN H A ZABROIE MK RERTRMIEIIMAKRR S F L) ZRMBINICHT S 72,
bu?ét%%**%@«\u HV a4 VEIAE SUS304 &, &% 10mm. I JLERE 200mm. K
JE 1mm., {ER} 5o TERKIE 2.5 HBE & Lz, MEVFER. TEAMBNC X3 ERMBART.
FAIVE > 7 BRERRER 2000 & Uk, sHAIFEIL. K BRES 2. SREETLETR
S AT, EERAENS 10 BiE. 5 40 BIE S CENBERESA 2T o7z, ZOMIT, 41
VE BN TEFTCEESR, 2. AUAILVICIVEOANBLOHOOEREEEH %
WLz KBS, HIRIH 2 =0.02~1.06[m/s]. jo =0~2.27[m/s|OFH TITV. AONS

DEHRIENITE 3 B~10 ZOSEEEE % 50Hz TH> 7Y > ¥ L7,

EROME, EHRHEN EHNEF A TEESR ELHMER SN, ZOSHIENOWRE
IR HEBIND I ENSM o BT, ARBENE WSS, BB 8RB 0SB
HE LR (EHBENELESEHERTCETRT) LARARRO O/ IR KiEE LES 28
WLz, ZHUL. BRISICBIT 2MBREIC S VEFERNE LB TIRBERN DERED RS
A7 MRESRAEL, K757 O X 0 BEEIMNENSMBEREICTNEHK T, Hih
BERFRREHERNINS, COXSRRERCORVBELESNBRISNG N5, Wb
®2 DNB 2HEDRLREL TS EEA 5N, CORELHORML. HOICESLIC
ﬂTE<ED\ﬁﬁxﬁ%%k%<ﬁofﬁ<@ﬁ#%oto;miomﬁ%ﬁ‘ﬂUﬁw:
A VEBEN RS 7Y K405 1 1CBT 5 PNC #% (PNC SN941 83-98, 1983) 125 5,
5. AEBRERIL. BROEBEMAEA TS0 THEEEZ NS, £, ZOBESZI.
E7FU T4 BB TORELDERENG, 1B, TERERNSFHESSARE R)
B L, BRETOREMMISIZERSNTRMEE SHENSNDEET—EOE M
BET 115CEE) 2xRLAE,

KiBZRDSEEIERET LIS, NEREN 1I5CREEICRS E/BEBAD / aFY)
REELHERL. T5ICREMET TS EEHIRENAZ LD, HNIMEILL %D 50
T 200CK ERT BMMER L. Zhid. DNB OB DELEKO®, K517 MRIBIC
IokbDEERBND, £/, BEORENDNINT, BREETHREN 100C0 & X5
BESEHIRE D 120C R RT O 2R LD, BERETOSINITEaho =,
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—7. ERHAZRESREERA FRRETIE, KRED/NEWHEITIE DNB O IK
LRKPR LN, HARBPRELRZIIONEGAMIIEL 2D, BELHRBOREZD

ERAR 5Nz, |
3. BONOFEL. WHBRIIRILEER. DNB BRICARNSYEL5AAT
EEHR LI,
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H. Niikura et al., “Heat Transfer Characteristics around A Single Heated Rod Immersed
in Sodium Pool with Gas Jet Injection”, Proc. 13" International Conference on Nuclear
Engineering, Thermal Hydraulics (50653), Beijing, Chaina, May 16-20, 2005.
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Multiaxial Creep-Fatigue Life Using Cruciform Specimen

Zhang Shengde, Masaya Harada, Kunimasa Ozaki, Masao Sakane
International Journal of Fatigue, Vol.29, No.5, pp.852-859, 2007-5.
Multiaxial Creep-Fatigue Life Prediction for Cruciform Specimen
Zhang Shengde, Masao Sakane
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1) T.Tetsui, R.Hirota, Y.Tanaka and K.Abiko, Manufacturing and Anti-Oxidation Properties of
Thin Sheet Products from High Purity 20Cr-3Mo-2W-Fe Alloy, The 11th International
Conference on Ultra High Purity Base Metals, Berlin, Germany, September 11-14(2006) .

2) FBETT, BAE—, BEFRRK, 475CRHEOBEHME 30Cr-Fe-5W A& DR
REE, &REREFEFRE, 2007F 3 A 27-29 H.

3) H.Nitta, T. Tetsui, S. Takaki and K. Abiko, Effect of addition of tungusten on the tensile
properties of high purity 30 and 35 mass% Cr-Fe alloys after 475C aging, In. Conf. on
UHPM, Belrin, Germany, September 11-14, 2006.

4) Y. Kato, T. Tetsui, S. takaki and K. Abiko, Effect of alloying elements on toughness of high
purity Cr-W-Fe alloys, In. Conf. on UHPM, Belrin, Germany, September 11-14, 2006.
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2) Eisaku T., Takashi T., Akira Y., ‘Modeling and Quantification of Nucleation, Dissolution and
Transportation of Bubbles in Primary Coolant System of Sodium Fast Reactor’, ICONE15-10545,
15th International Conference on Nuclear Engineering, Nagoya, Japan, 22nd ~ 26th Apr. 2007
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Table.1 Parameters value for sensitivity analysis*

Lower plenum

<« R, =3250 ——>|
< 11=5000 ————— >
|

Parameter Reference
Case
H [m] 210 | 245 2.80 3.15 | 3.50
L2 [m] 2.50 3.00 3.50
Dout [M] 0.75 1.25 1.75
Vin[m/s] | 20 | 3.0 3.3 4.0
DOUI
<— L2=3500 ———>f< =1250 —>}
Cold leg pipe T T
(CIL) Cover gas : |
Free
surface
Hot leg pipe L H
(H/L) A Ly =2800
Upper
plenum |
Computational
Reactor, region

Fig.1 Computational region Fig,2 Computational

geometry
(Cross section of reactor vessel)* and mesh
arrangement™
1.0 =
AL 11| |oVin=2.0 o Vin=3.0 |
Lol . (NN
- Agé\ RN © Vin=4.0 A H=210 BN
208 T T |4H=245 2 H=315 [11]]
s A R
S 06 HO L0 122350 0 Dout=75 -
& it tirin) o Dout=175 - Base Case]! !
Sos [ i
= B 1 i
3 o2 L L
8 | i
(NN
(NN

Fig.3 Dissolution fraction in parametric study*

study*

1.0E-05

1.0E-04

Bubble radius [m]

Fig.4 Outflow fraction in parametric

*: Tatsumi. E., Takata. T. and Yamaguchi. A, “Modeling and Quantification of Nucleation, Dissolution and
Transportation of Bubbles in Primary Coolant System of Sodium Fast Reactor”, Proceedings of
ICONE15, ICONE15-10545, 15th International Conference on Nuclear Engineering, Nagoya, Japan,
April 22-26, 2007.
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Fig.5 Non-dimensional correlation for Fig.6 Non-dimensional
correlation for

dissolution fraction*
outflow fraction*

5.0E+07 —8— Present (U/P inlet)
--O-- Present (U/P outlet)

T

|

[

/ X\I | —®— VIBUL (U/P inlet)

I [
o
! |
|

|

|

|

|

|

4.0E+07
- - VIBUL (U/P outlet)

3.0E+07

2.0E+07

1.0E+07

Bubble number density [1/m3]

0.0E+00
0.0E+00 2.0E-05 4.0E-05 6.0E-05 8.0E-05 1.0E-04
Bubble radius [m]

Fig.7 Number density of gas bubbles with
present model (non-dimensional)
and VIBUL model (one point)*
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5.0E+07 ; 5 | —8— Present (U/P inlef)
m'g‘ : : ~O~ Present (U/P outlet)
e 2 A s S S ) i + VIBUL (U/P inlef)
= ===~ VIBUL (U/P outlet)
g 3.0E+07 : :
=]
St
."g 2.0E+07
=]
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2 .
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M 0.0E+00 neo-gotgo—a-ol
0.0E+00 2.0E-05 4.0E-05 6.0E-05 8.0E-05 1.0E-04

Bubble radius [m]
Fig.9 Number density of gas bubbles with present dissolution model*

* . Tatsumi. E., Takata. T. and Yamaguchi. A, “Modeling and Quantification of Nucleation, Dissolution and
Transportation of Bubbles in Primary Coolant System of Sodium Fast Reactor”, Proceedings of
ICONEI1S5, ICONE15-10545, 15th International Conference on Nuclear Engineering, Nagoya, Japan,
April 22-26, 2007.
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High D value for MC with H-LBS
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Fig. 1 Effect of nitric acid concentration on distribution ratio (D) of Sr(II). Organic phase; [D18C6}:
0.01 M, [Na-LBS]: 0.5 M or [H-LBS]: 0.5 M, 1-octanol 10 cm’. Aqueous phase; [Sr2+] 10 M, [HNO]:

3 M 10cm®. Shaking time: 2 h, temperature: room temperature.

Table 1 Components of the prepared MCs.

Organic solvent [D18C6] /M - [Na-LBS] /M [H-LBS] /M
CaALG - - - -
CO-MC 1-octanol 0.2 . - -
CLD-MC 1-decanol 0.2 0.5 -
CLD’-MC 1-decanol 0.2 : - 0.5
CLD-XALG* 1-decanol 0.6 : - 0.64

* X =H, Ca, Ni, Cu, and Zn,
HALG: hydrogen bond crosslinking,
CaALG, NiALG, CuALG and ZnALG: Divalent cation crosslinking
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) Fine shrinkage was observed on the surface of CO-MC and CLD-MC.

4 L

- 600 pm - == 500 pm =—— = 500 pm =—
(@) CaALG- (b) CO-MC (b) CLD-MC

Fig. 2 - SEM image of MCs.

D18C6 and Nal.BS were detected in thé spectrum
of CO-MC and CLD-MC. \

Na-LBS

%T

NaALG

4000 3600 3200 2800 2400 2000 1600 1200 800 400
wavenumber / cm™

Fig. 3 IR spectra of different types of MCs.
®: 1720 cm™ (D18C6), m: 1170, 1230 cm™ (Na-LBS), 4: 710 cm™ (D18C6).
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Equilibrium was attained

within 2 days.

O & 1 I - I
0 20 40 60 80
Shaking time / h

Fig. 4 Effect of equilibrium time on uptake of Sr(II) by CLD-MC.
V/m: 200 cm’/g, [Sr**]: 10 M, [HNOs]: 3 M, shaking time: O - 72 h, temperature: room

temperature.

1000

® CaALG
| CO-MC
A CLD-MC
¢ CLD'-MC

[HNO,] / M

Fig. 5 Effects of concentration of HNO3 on Ky of Sr(II).
V/m: 200 cm’/g, [Sr**]: 10 M, [HNOs]: 0.1 - 5 M, shaking time: 2 h,

temperature: room temperature.
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HALG

CaALG

NiALG HALG: hydrogen bond crosslinking

CuALG

ZnALG
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Fig. 6 Comparison of Ky of Sr(II) for MCs prepared by different gelling cations
(CLD-XALG). V/m: 200 cm®/g, [Sr**]: 10™ M, [HNOs]: 3 M, shaking time: 2 h, temperature:

room temperature.

0 10 20 30 40
Effluent volume / cm3

- Fig. 7 Breakthrough curve of Sr(II) through the column packed with CLD-MC.
CLD-MC: 0.5 g, [Sr**]: 10™* M, [HNOs]: 3 M, flow rate: 0.039 cm®/min,

temperature: room temperature.
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Figure 1 Thermogravimetry of Eu,O; by CS,.

Hi8#8;N. Sato, G. Shinohara, A. Kirishima, O. Tochiyama, J. Alloys Compds, (2007), in press.
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Figure 2 XRD pattern of sulfurized reactant

H{#E;S. Sato, T. Ozawa, N. Sato , A. Kirishima and O. Tochiyama, Proc. 3" RRTD Int. Workshop on
Development of Spent Fuel Management for Increasing Nuclear Power Plants Rapidly, (2006),
Hakata, Japan, pp60.
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1) Nobuaki Sato, Genki Shinohara, Akira Kirishima, Osamu Tochiyama, “Sulfurization of
Rare-earth Oxides with CSg”, J. Alloys Compds, (2007), in press.

<ERN=#E>

DGR, BETE, B, g, ‘CS: Itk 2/ TESH UO: BBk, BARRT
%24 12008 EKOKS] FLIEL K4S, (2006.9.27-2006.9.29)

AEEER, BEIUHE, WBB, g, U5 BLIU0HTERICY OZERE L, &R - B
ZAMEKRS, B, D2-1, (2006.9.11-2006.9.13)

<EHHEEFE>
1) N. Sato, G. Shinohara, Akira Kirishima and O. Tochiyama, “Sulfurization of Rare-earth Oxides with
CS,”, 6™ Int. Conf. £- elements, (2006), Wroclaw, Poland, GP25.
2) N. Sato, G. Shinohara, Akira Kirishima, O. Tochiyama and S. Sato “Voloxidation and Sulfurization of
Rare-Earth Containing Simulated Fuel”, NUPYR02006, (2006), Kyongju, Korea.

3) G. Shinohara, N. Sato, Akira Kirishima, O. Tochiyama and S. Sato “Sulfurization of Rare-Earth
Oxides in Simulated Spent Fuel”, The 16™ Iketani Conf. Masuko Symp., (2006), Tokyo, Japan,
p153-160.

~ 4)S. Sato, T. Ozawa, N. Sato , A. Kirishima and O. Tochiyama, “Innovative process for spent
oxide fuel reprocessing by selective sulfurization”, Proc. 3" RRTD Int. Workshop on Development of
Spent Fuel Management for Increasing Nuclear Power Plants Rapidly, (2006), Hakata, Japan, pp60.
5) Nobuaki Sato, “Novel process for spent oxide fuel processing by the use of sulfides”,

Cup Subgroup Meeting CR-06-4-4, (2006.12.19), Sendai.

—119—




JAEA-Review 2007-028

2.2.4 fTEBETFEPIIRICEIT 5Tk 18 FEMAEMERES

MAEGHT—<| A3 RGBT E LD 5 2 EIREARCBE 3 555

WHIE IR E| 13 MREh DY S L OILERE,. B{GRTES. BHENDOMKHA

WRETR. KA

AT ER R TR T

X % @ BB wmmEA BT HERS EL2E RTEG

RS TEMI I T2F T BT

e g NERTURTS Y~ REREHAARN EORLEERR ARG
U s > 4 — - =S

HRTERAY FETRTEHRT LEBS

IR BT ook BTt BB o 5 — TR

BEMEM FRISETA ~ 4 % OFE OE| FRISETH ~
(FE) SRR 214E3 A BF %5 B TR 194 3 A

A WARIA O BEWEE OMEEE0Z AN W RS

A L)) '

BIRBID 1 27 VZ BT DEBMEHER DN 513, U T VBEEMR Y T U ERNKBICRET
B, TNMNSED SNSBEREHER ORISR IC S /2> TIXEROEFIA, B TEREEDFR
EREHE, REAMEBOBERN S, INSEEYRELRYN 5T S > eEMICEINT 3
ZIMOREDNBHE TH 5. LML, (EROFEMTIE, LEDOBETRED REEYIFHAT
LDRNBHV, TeREMOBRNSHEND -T2,

T, REIEMORXAGEMEDOEREMH 5 WIREEINMMEE U THRIN TN S 1
A MRS, BEOBRE SRR, BR TR, TEREME, KWELE, &4 Rk
FORMEATLIENE T2V IR FELTHEHEIN TN, Jﬁ?ﬁﬁﬂ?f@ﬁﬁﬁ
BRZERLS, REARERREICONTHIEEAEEENZN,

FRETIE, O AR Z RSEAE LU TR, SERCHIBICX > THL 7‘;'77/
BERINE D S 2RI - BT 2N ERRET 5, £k, INEEZUETE20
FET D RKBEEYZEAER TESFE - BiEHIT 5.

(HFERNE ()

FRETE. A3 MREZRNEAE UTHY, EREXHEICE > TRa T 5 2 HG
Y1 (NaF, CaF,, @ LM 2R $HE) DO U T 2RI EE - BINT 28 2R%ET 3,

T TUFICRT RO BPIFRBREZERL ., 17 HREFOY S > OERE Y520
BALBITTES), U5 CRICW BN, 4 D HREANDOY 5 VBB OWTRA L. 14
CHBEEREETE TS L ERYNE 0D T BN LB RN T — 5 R REGT
%, BT, ERLICKLERREZHIET S,

L. 44 EREFADOY S A HLY DB SRR ORE
- AT EREF DT S L OBRAGETTEF OEH

. AT EREZRAWEY S B ORE

4. ERICOTREMRF LREOHI

(58 F 3= Ehe ek ]

AAVYURNY TR E (AR DRI DH71) . NMR (14RO 4 3R AR 095204
1 DREERNT) . FI-IR (O7ALEWORBEBN) . FIE - B YEOLER (BT OLEEOR
EE), VY -ERE (IR OBEIT TOBERENT) . X BEFEE BEEREDLE
YIOFEE). ICP/MS (AT OEMITRIBEOHE). XPS (BEHREBOILAYDFRE)

w DN

—120—




JAEA-Review 2007-028

[EHRI (URFEEETOME)]

1. AA HBIEKTNDD 5 2 EGY) DB LA BB ORKRE

PRk 18 FE, FIEEE LT AMERREREN Y —TRET D ETFHIND Y T B
Yom, BRIZKBICRET S EEZS5ND NaF BEA EHFMEZMRIT, TNSIXEENZH B
WEMEBELTWB Y S OILEREBERET D EEHIT. U VENICHEL 721 F kD
EEROBRFEERAT 220, EBA A MBREERANT, U528V T vk Y
L, TOACANT TN, U527 vibEOBHBEIC DN TR L,

oy UIACEYOBBE LA T WA OBE S OBREER TS0, 1 F Mk
FDT T DILFERREICDWTHRE L 2.

2. A MEREFOD S > OBRLBICES OFH

AL 18 S, 1A RET DT S L ORLBITEHERIRTS2D, 1. TEEINLZA
F EREC BT BT S ZNVEEROY AL Yy IRV ET T LERE L, £ U520
B BREENSEH TR T DD, YAV IRNIET T LAUEORRICETE, &
BN ERFEROPHIREN 217> 2.

(AR (SEEE)]

1. AF HBEF~OY 5 D ERYOifENE L EREORS

QU o EBERYPDT S > DILERE

UFs J A %W U7z NaF R ONEZ8M, BERIVEBE TRELE Ca RBYICE EN3H B0
MELZY S DR EZ XBEERTEBIC L THANE, 2O, NaF BERFOY
T > DHENL NasUOFs THO., UT U EBRIL 3wt TH B T ENHBEL 7=, /-, @M
NELRED T > DILFHEEIL UR, TH 5 Z &, Ca RBRYIO ERSIIREEE BV > 7 AR UKEEL
ANTTLTHO, UIEFEIL046wi%TH D Z EAHBAL /-,

@ T L IERYIBIRAA A AR ORE
LREDRAERRITETE, NaF BER, 54HM, Ca REBYOBHRIZET 51 4 > k2
BEY B L2 BT, 1-butyl-3-methylimidazolium (BMD D1 7 > MR O hydroxyethyl-
trimethylammonium chloride (LY ) ZX— R & Uz A WK Z 12, NaF & #|, UF,
Ca REBYI DRI ERE L /2. BMIR T, BMIC (m.p. : 73°C) )& BMIBF; (m.p.: -71C)
&, FBREBOU CRTE, \Ea) U +HRE (12 OXBEAY, mp.12C) |, HiLaV >+
~Dyw<m1@#ﬂﬁé%mw;umn,ﬁ&:u>+7x:w7DEﬁ>M<m2@%ﬂﬁé
Y1, mp. : 20C) ZxRRITKE L7z (GRGERL K128), ZOHR, UTOZERHLME
| TR0 (@A ER 2, & 1~3 &),
BMICI Z R W=4E, 100°Ch %mfﬁﬁﬁLﬁT%;b(Nﬁ¢¢5>E%%/lm
&ﬁ&um%%%bﬁéo
BIEOU D+ REFR TR, FIRROKH T NaF H7 5 > 2% 60%. UF, Z#) 0% BEL S
B
Ca REBYIHF D 5 > D BMICI NDEEHEIL 2.9%. LI >+ REANDEMRRIL 11%T
H5,

Pl ED#ERM S, BMICL LIV S+ REOZDOA A WMk 2 B REAE LT
EBELE, 2L, K0BBENE N DOBEOENT I D HREDZRED =D DER SHER
PUHETHDIEBHBEL-,

i, BREDODY S > OILEHRERT 729, f%ﬁ@%ﬂfTﬁ&ﬂx«ﬁbw%m

FE LT, TOR, BMICI R TIE UO,CLZOEETHEET S Z ENHKRTE, Hkay >+

RFEZRTET SV OOBKICRBEVNEM L EEBEEFTHTHA D SN, Th

k0. BEEOBEN ST, 75y%%#/ﬁtLTfﬁéﬁa%«ﬁ/&Mw%&dTé

ZENBEYTHBEEZLND,

OTE G D BRGLBR
UF, DEEMEDE Y BMICI ZBREHIE U THW, UR ICERINEERY (54U 7 gk

—121—-




JAEA-Review 2007-028

%M)@%ﬁm%%ﬂ%%%mbﬁ ZTORE. UTOZENHLNERH -,

RSH 80°C, 180 3 DEIBEMNIEITL V. FREEK 99.0 %ZER L. MHNEREEEL. BH
R OFF 5 H UEED 1/10 DfE (a:=0.04Bg/cm® B:=0.4 Bg/em®) % FED 7z,
BREZROEM DT T BER 047Bg/g THO, 7V T T ALV FIBRTE ST
RENEL, DOBHITH L2801 U HRENDEBRIZZEEDH 0.01%2TH o 7=,
FRDOEFICBNT, RBEZROSKHMKREZ2 BMICI KBEETIRBREToREZS, &
{BRLIEMDTz. &> TBMICIHZ. UF, ERIGLESDABEMHET DI 0¥ - =,
I S ORIER OB B RAMRICHEMRL TLED 2 & & ]EET % &, BMICI 1 UF,
THERINZEDPOHEEBRICHERT D720, 2 REEDRERNDIRL, L 03EM
IR RN TE S,

2. AF U MHEERDOT S > OB TEE OREE
O A MBEEF DTSN AF DI U THRNT A Y —

1L.DOQITBIT B 1 F U NEREF DY T 2 BERY OV SALFHEORSITB W T, UFR,
KU NaF 1177 5 > OB HERE W BMICI Sk O +RE GLEREEY) %2, B
MMEREARE LU TEELRZ, 22T BELEA A DERETRD Y S > OBSILFHES
ZRETHED. VAU v I HRINEY AU —(CV) BIZX D ERILFHE 275 /2. BMICI
EROHaY >+ RFBIC UR, R NaF 22 NTHAHRL. BEZABLEDDE2ELLFR
FRAOUS R E LU THWE, U5 BB EMEBET THMTHK L=, Ar
HAFHED 71— 7?101WTAuﬁx%1ﬁﬁutﬁﬁbfwbwiéﬁotoWﬁ%
BEHBBITNENT T —NA—HR B (EE Imm) CHSBZ2HERALE. /-,
FREMIZIX Ag/AgCl ERB (3 mol/dm® NaCl) ZfEM L. %%*X@W%ﬁﬂviyﬁ%ﬁﬂ«
BAT 3OS0 E2EA L HE T BREMD SADFF~ESZEEL.
EGIHEEZ 50mV/s ELTz. ZOHER. LTORSKNEA SN, '

- NaF #f% BMICI G 80C) | |
AR T, —0.97V ITEITLH. —0.2~0.6V OERITEEDBRILBER S Nz,

- UF, 7% BMICI (REE 80C) (BfT&EHE 3, K1)
FERHER T, —0.87V IZEITLH. 0.02V ICELENBEHAI S N/=,

- NaF BARHAET ) S+ R GRIE 50°T)
IFANERT, —0.96V ITEILHE. 0.2~1.0V ORBRITEBK OBALE BRI S Nz,

- UF, iAfREIL Y > +RE (RE 50C)
FERHR T, —0.81VITEILE. 0.1~1.0V OEBICHEEOBILENERI X N/,

BUEDL ST, WENDOBEITB T HIENSERREICRTCHBR S N, &1 3 Mk
FOUT G BUZHETE LTI DERRETY 5 > 2RITHL 5 5 WEEENH S T
ENHS NI Tz,

B %‘77/7"‘%?\1*%}303'C BREMANSEDOHANEFIZHBLIZEE. UF,E2H
ﬁﬁ:’b?‘\_‘ﬁﬂkPi@ﬂ:ﬁiﬁﬁﬁ@ﬂéhtﬁ\ NaF Z ¥ L 7238 TRBILBEIERN 2> 2. Th
i&. NaF BRERIF DD S5 > DFEFMEN 6 liTH D720, BFLFED U0 ThdEEZLN
% Z ENS . NaF BFERBPICHBIL I ND U I MLEBREE LN EICERTZEE X
%o '

—75. UF, OBEFEBICDOWTIRETTH 20, BB O8N - TEERRA XY MLO
600nm R NEHNS T —AbH D, UFRIG—H U*E LU TA 4 o HBAEPICHEEL 7=
B, VO NBRLENDTREME B REL T3, > T, UFR BB FICETE U™) 23
ETHARMNH S I NS EHFNCESIZBR L ZEE ICRILEIHENZbDEEZ 5N
%,

—122—




JAEA-Review 2007-028

@ 5 L BREEN DD DFRRE (HRGEE 3, K2)

R LD S D a@RE O oV BIEERENS, S HBREFTHREY 5 N8
SNBTEVHENITR Tz, ZORRITEDE, 7T EBHERBINDAIREEEIZDWTRETY
%7=%, UF, OEEENHENE Y BMICI 2 AWTEBMN BB TOFHRRZ2EML 7=,

RRMRIC B, BRICT Ty —h—h, BHRE @kA@%ﬂ(hmmanD%@%
Az, BB TORIAERYREBOBTARY 2BERILT S EENDZ ZEn5. Bl
EEBERBETSENT, NAI-IHIRE2EE LTS AEZBBEICH N, BMICI
& BMINfO (NfO:nonafluorobutanesulfonate : # iR THKAK) Z2EA L THBEKE L=,

CVHEIEDWERNS, BEEBMEZ —1.5Vvs. Ag/AgCl &L, K5 KROE BN BMREZEmKL
Too BREHRTE, BEBIIHELEAAHREEZLY ) -V TG LEHRGEI B2,
1mol/dm® HNO; /KIAWRIZE L 7=, I D HNO; TR % ICP EIT DD IC L D W L=k 2,

I VBB ENE., INTKD, U UERYERB LA T O HRER O S L RE
BICICK D EIXTE A algeENRIB I N,

(O TE (BEELUBEOHE)]

Yk 19 FEDOTE

1)41/&ﬁ¢¢«®@5yE%%@ﬁ%ﬁ&k#?%@ﬁﬁ
O S5 > BERYIERRAA A kO

YRk 18 FEITHI ERKE X, NaF B A D NayUOFs K UM 5 Y D UF, 2B 5 DICHE
L7eA 3 AMERIEORE R N RBBAREGOREDOZDORBRZITD. BMICI &dFiay >
+E’«$)rﬁ’(®ﬁﬁ¥}im%;0#m IREL. BEEEZHONMIL. XVEIEMES DA
GIsBRENRE LT 51 4 U HBRGER OLREG2EET 5,
O F U HHEFTDY 5 > DILEHEORR
- BEINEERNT, 4ﬁ/ﬁww¢fwvﬁywm%%%%&db VAR & 5 0D B

IZDONWTEET 5,

2) 14 MBERDT S 2 OBAGRITTEE DN
OB KRR Ot

YRR 18 FEEICHRE L7z BMICI &R D+ RB)RTOBML =Y 7 o DBLILFHR
INEEHIICREA L. BB 2RETDHEEDITBTLERYZRET S, TOB, XEEHH
BEMOTTLE)ZEEL, BRI TOERMOREICH NS, £/2. 1) OOTEES N~
A1 F U ERERTOBRY 5 > DBSILFEHRIBICDONWTER L., Bt R U4y &g
T35,
Qe BN BRERR

OTEEINEBELEMITBNT, vayéﬁﬁbf4#/ﬁﬁ¢%mmtﬁ%u%ﬁiﬁ
2T, BREKEICOWTRHT 3. £z, EMICHELZEEYH 2 VIR ORE 217
He THUTED, TS5 COEINEHEEZEET S,

3) 14 MBHEDF L — MuHEEOEE

A4 MR EZ M BEC BT 2 HEMICHIAT 25552175, TBP Z0O&EY 5 #iHHF
T BRI A RIS, U T B R SR L BRI N 5 D S R A
EWET 5,

YRR 20 FEDTFE
1) 14 HRIEP DT S5 2 OBRIGETTEE DFEH

PR 19 FEORBICETE, EBELYERVEBRENGRRET. 14>k E RN
20T CEEOEARWNRILE ZHRT 5L EbIT. RELZHET 5.
2) 14 B EOF L — Ml E OHEE ‘

FHR 19 FEOKRRIED <, KOFHICHEEBERINT L EbIT. PDRWARY T HE
WERHZILET 2 -DORBRET S,
3) K&

3EMOMRICEDE, 1 F U MREZEEELEY S 2 EIEICDOWTRE - F#EL. B
HRREZRE T 5,

—123—




JAEA-Review 2007-028

[FFFEBEDAK]

<mmX>

1) K. Hiroe, M. Harada, and N. Asanuma, and Y. Ikeda, “Structural and Electrochemical Studies on
Uranyl Complexes in 1-butyl-3-methyoimidazolium Chloride Dissolving UO,Cl, and Cs,UO,Cls.”
Inorg. Chim. Acta, to be submitted.
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1) N. Asanuma and Y. Ikeda, “Dissolution Behavior of Uranium Oxides and Electrochemical Properties
of Uranyl Ion in Iomic liquids,” NUPYRO 2006, Korea-Japan Workshop on Nuclear
Pyroprocessing, Kyongju, Korea, November, p.31, 2006. k

2) N. Asanuma, Y. Ohashi, M. Harada, Y. Wada, and Y. Ikeda, “Dissolution Behavior of UF, in
1-butyl-3-methyoimidazolium Chloride,” 2nd International Congress on lonic Liquids (COIL-2),
August 6-10, 2007, Yokohama, Japan. (BR T 7€)
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(FRRFEADH T /KR T 5 A aa O E) :

RFAARICIE. SHAEMILATHERICREROIREND V. SEEEOMERERY T
CHEROERMBEHLTNS, ZOHE - BRBICHERNEEDREGEYO Br/Cl thZ
BY5E, REROSGRIHEKEEEEEINIERERYTOEREIRE AR
Br/Cllb 2R L., TOERREAEYOMEE KT 5. £z, 1RO Br & Cl DER. HiEa
EMERKOFERBREITHESR, 2D ENS, GRKIIFBAEAEYOEELZEIZITTNSEZ
EEZLEND, 4. RIZ. BEREREOSMBEADOEE (4.20x1011 ms) EEGHDE
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L. HAROEYO2HAEY ESHAEYOERREZZTNZN 10wt.%NaCl & 30wt.%NaCl
ELTEDAKRTTONE. BIUORAEEMORKEBHEEZELEELHEC 1EEKE
T5E, BREEOHREEEHMN 5 RHINAERRBIIRATH 70t GER) EFEINS,
CORKKIMED. SROBIHE (ER 34000t) & THEREE (3000 ppm) M SEHEER
 BEEROEFEFRHE (B 100t) OR7EITHYT B, £k, HEELRARCHOITEICD
WTHRBRFNT S &, WEOHLRKD K, Ca, Mn, Fe, Br, Sr, Pb IBEL. BAHROREKTEYH
DILFREZRKTHEFRLUEZELTIERATES,

(£&0) :

DEDZ &M, BRERTIE. RAEQEMNERMTKERICEEEZEL TS LR
RIET B RENE SN |
SBOBEEL T, ZOBOHEIAVNBNTA—F EEFINORZYYE, L BRIEMEET
DHFEEEEY EGRK FERHTAK) EOBROELEEDNT, BERZRF LT —F OFEMN
BRI ENHSMER S T=,

(RRR D BRI
R L DRI, EREERORBZLEET D OREAEYITITRKLTED., 4
BOTEMAEERH T KEROEIREZ RS FEANDRRBIHIF SN2,
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<>

1) Kurosawa, M., Shima, K., Ishii, S. and Sasa, K. (2006) Trace-element analysis of
fused whole-rock glasses by LAM-ICP-MS and PIXE. Geostand. Geoanal. Res., 30,
17-30. (&E#HH)

2) Nakajima, T. and Kurosawa, M. (2006) Rare-Element Mineralogy of the Uzumine
Granitic Pegmatite, Abukuma Mountains, Northeastern Japan. Can. Mineral., 44,
257-270. (BE#HA) _

- 8) Komatsubara, K., Sasa, K.,Okumoto, K., Ishii, S., Yamato, Y., Satou, K., Furuno, K.
and Kurosawa, M. (2006) Development of ERCS hydrogen analysis for melt
inclusion in erupted magmatic samples. Nucl. Instr. and Meth. B251, 237-245. (&
FA)

4) Komatsubara, K., Sasa, K., Kurosawa, M., Ishii, S., Yamato, Y., Kawamata, T,
Iwamura, K., Okaguchi, H. and Furukawa, M. (2006) New detection system of
ERCS hydrogen analysis, Annual Report of Tandem Accelerator Center, Univ.
Tsukuba, UTTAC-75,51-53. (EHE)

<ERNEZE>

1) BEBEAR (2006) B KRZICBIT 5 HNEBEENLREWE, BRTHIEEEES $50
KEMFRF RS RHEEE, P91-99.

2) HERH - AFHE - RRIRIK - RIBIEAL (2008) HLAFES 25 b OISR BT B
HRARISEEBIA < 7 0 PIXE 241 A7 A, 519 IEI’S’ T L INERER B OVE O A AR
OHFELMEE. P11

3) /INFABHTER - HEANFD - AHIE - KRR - BIBEAL (2006) I%?ﬁﬁﬁﬁlﬁﬁﬂ#@r&&l:
KBHMY > TV DKFEZHT. 5 19 BF 2T LMEE KR E O DB O
%, P31

4) RFEIER (2007) PIXE L&é?ﬁfﬁaﬁﬂ?rﬁﬁmmm UTTAC EXF— I FF 2T
LR EINERICEDEMN T E—AFERANOHERA

<EMERE> |

1) Kurosawa, M., Shimano, S., Ishii, S. and Sasa, K. (2006) Fluid inclusion
compositions of the Kofu granite body, central Japan: significance for chemistries of
deep groundwater in the granite body. Abstract for the 19th General Meeting of the
International Mineralogical Association.

2) Tominaga, A., Kato, T., Kubo, T. and Kurosawa, M. (2006) Chemical heterogeneity
by the mobility difference of elements during peridotite-basalt interaction.
Abstracts of the 2006 American Geophysical Union Fall Meeting.
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Z DK D 7B =D S A BM/INEEE (AE Acoustic Emission) ZE#EHAI L, EDZ & $ 5
RANEMNTRIN, BRESICEL TIZ0FAENHRE SN TSR, HEHETIIE
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DD, ABFETIE, BBEOHBREZNREL T, BRESICBWT EDZ fHEICED
TH5AEREZHEECE CHEA T 220 OEBITEE ERT 2 DD TH S MFEOREL,
WREETR B ZEATEES 2 B LI ORI E RS (RHIFERRE) AEREICEERRI N
%o

[(FEAE (BE))
(1) ¥k 16 FE -

HERREICE 2 3R AR BIE 25 U =561 2 KERIchz > THE - 2% L. E0FmE
ERET S EEDIC, WEORYERE TIELZR— > /a7 2FA L BRI =BG R
BED AE JIE 217\, FEBSAHENCE O AR Bt (AR, B2 L) 2RHAEES
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X5z, HTESICZEREEN L Z5E0 EDZ ORSETV, ZOREICE DX REE!

—151—




JAEA-Review 2007-028

JBZCE LS 2 BYRELARE TEHE S 1T\ B IMEI S ER B & T O AR SRS E OBESB LU
ERFRS AT LAOBSEHELE. | |
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EFNARME TOMBRHROMEICHN TH S Z EORMO 2 DEEME LT, HARIRE
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bz, ki, BRRBENHERNTEE. ZOBIMETFRICIZARORENES L, HicH
BOXE WARNSHREEL TSI LMD, TOWS TREBEOHEA b A S /2E2
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Db, MOBFT & ik L CIBERSDIC S 725 H DR TR @B £ DERHRD 5z,

Kz, HEE 800m~900m OREICAELERTR—IVT LA 77 MBS EEE 850m D
Ial—Ya iERELDEMCRET 5D, R—U L VABIOSMEBIC BT 3SR
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4y CRIRARER) ObHR MR & SR RIBE LIS DS O SRR & 0. EAMICEN
CRBDERICEEL TWB &bk, T, BEEBFEOEE 10mm FHEOKHE
RS E RS &, ENEROBRE TRAEBRHNELETLTVNSZ EXbho 7,

T, INSOBABEHED 5 AEICHT 5 S ROMBRERRERN LIE 25, B
EEEIC DV T, BYEBOBRE TRAERAOETAE LD, B ORIBHEES
HAEaL0iE, AR > VHBERELTAE—Y > VRASEET 50N ENTHS T
EMbhof, BE, ¥Ial—a ORREEONLARNMIERS &, BETHE TIIEE
AT A FOBBERRNER L TAHRL TH Y, MEEEO X R—) > VRERE TN S
ARSI A 2 & 28D e, |

Pk, RERRETE T BB N 2R S B2 ENEREDL I 2 b—va L effor
L5, BRETRHSNERT K= T2 7Y NESOEECHRE L <BATS L3
2= a ERMESN, . Y Ial—a  TRLNEBNBENRERNTS
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WK ZMEL 55 ZEARIN, AL THEL TE-HHIZEEROTE S AF LADE
PN ERRT B ENTE,

Bi%I2. APRORMEREEIC, WEERLEMANES 2 BRUE THEIN TS
HIFERBRTO AE FHUEHEIC D W TR EIT\. SITHRNIE ERR B & OUK ThE Y
RRORBREEIC AR/ XA 7 OHA A3 v 7 EBHELOFHEEMT 5 Z &1tk > Ty
X 5I2EM7s EDZ O 150 - KEBSLFHEATTT 6 & 72 5 RBREE 2B Lz,

(RRR O R R I]
ARFFIC & BRI, WIEEH B 2 BB ORMEBRR (RNHERRR )
RTEIREICEERREI NG,

[FFFRRDOAK]

<BEHN=#E>

1) FHERMIKX - KFRE - EAGE - WHER  FEMEEEITB T 5 FME AE FHUIOH
FAMEICEE 9 2 ZEREAURRET. 8 15 | b ORIV T EMRRESEERCE. 2005.

2) AE Ft{il & DEM fHTic & D < HEREHCE OBUEARICE T 2015 « EAHE - AF&=E - B
1 - IRFFHRER - FHEBMX - BT, 5 36 HERNFY 2RI T ABERE. pp235-238.|
2007 :

<EFEF&#E>

1) Y. Mito, K. Aoki, C.S. Chang, H. Matsui, S. Niunoya, M. Minami : Evaluation of
fracturing process of soft roéks at great depth by AE measurement and DEM simulation,
ISRM Congress, 2007.(in press)

< BAEERRSE >

1) K. Aoki, Y. Mito, T. Mori, T. Maejima: Evaluation of behavior of EDZ around rock cavern
by AE measurements and PFC simulation, Numerical Modeling in Micromechanics via
Particle Methods, pp.73-83, 2004. (EHH) | »»

2) K. Aoki, Y. Mito, T. Mori, T. Maejima: Evaluation of behavior of EDZ around rock cavern
by AE measurements and DEM simulation using bonded particle model, ISRM
international Symposium, ARMS 2004, pp., 2004. ‘(E%*tﬁ ) . .

3) BARGRG - KFEE - FEZ - A1SEE - AN . ARRXZERELOHEEIRERRNOLT

BLUAEDOEHZETHMA., B 34 BERNFES DRI Y LHEERE. pp.381-386,

2005. : , ‘

4) FREEG - KFEE - TEZ - 0iSEH - ILARK . 56 OMERREICBIT 2HMNEET D

XHENCEY D58, 5B 34 BEEBNEY VRO T ABIERE. pp.387-392.  2005.
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1) Systematics of polymeric hydrolysis constants of tetravalent actinide ions, H.
Moriyama, T. Sasaki, et al., J. Nucl. Sci. Technol., 42 (2005) 626-635. A

2) Systematics of polymeric hydrolysis constants of actinide ions, H. Moriyama, T. Sasaki,
et al., J. Alloys Comp., 408-412 (2006) 1302-1306. EFHE

3) Solubility Measurement of Zirconium(IV) Hydrous Oxide, T. Sasaki, H. Moriyama et
al., Radiochim. Acta, 94 (2006) 489-494. &EHH
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Product of Tetravalent Metal Hydrous Oxides, Sasaki et al.

2) Migration ‘05 {AE - Avignon : Solubility of Zirconium(IV) Hydrous Oxide (2005), Sasaki
et al.

3) Migration ‘05 {AE * Avignon : Solubility product of tetravalent neptunium hydrous
oxide and its ionic strength dependence (2005) Fujiwara et al.
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5 1. Sr-Smectite RIZBIT DL EARE OBREFEAL

RE (C) 1day 4day 8day 14day
25 0.185 0.318 0.235 0.260
100 0.740 1.354 1.902 3.686
200 0.240 0.291 0.401 0.436

%2, BEEEACAE GRS ERER (HArppm)

s (DR-2000)

pH | JFEFUNk E ICP
' B
Na K |SiO, | SO* | Fe | Mn |- Al | CO, Ca | Mg
1 271-A | 4.71 | 48.14 | 6.40 11 160 0.3 1 ] 0.1 85 5.76 | 6.76

271-B | 4.35 | 31.97 | 5.76 8 100 051 I 0 157 3.26 | 3.81
271-C | 4.28 | 48.89 | 6.38 3 110 0.7 1 0 386 494 | 5.44
624-A | 5.47 | 26.24 | 3.18 6 90 0.1 0 0 434 2.63 | 2.35
624-B | 5.94 | 24.60 | 2.25 5 100 0.1 0 0 444 0.77 | 1.02 |
624-C | 6.51 | 21.07 | 2.08 4 50 0.1 2 0 567 0.06 | 0.48

% 3. ERAANCL DR E—~E S RO E LR

103

EZERS

BE=ERH

5%

- 0.80

0.10

0.08

R 4. ERATOITCEDEEOR LK R - BRRFNAF L OBEF <7

BENS MV | B—FRKS | E-EBS | E=EBS

Na 0.39 - -0.15 -0.02

K 0.35 0.13 -0.51
Ca 0.37 0.13 -0.03
Mg . 0.37 0.01 -0. 38
C! 0.39 -0.10 -0.16
NiAS 0.22 ~ 0.88 0.34
0 '*%0 0.36 -0. 31 0.41
oD 0.35 -0.23 0.54
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