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2A01 NOFUALT V'Y MBI B/ PRITFHERRE

(BRED - B b2 - RAHES - AT - BFMFERARES)
ONET#H! - BR E!l- Zlesl g —m - ZHEAK—2-
g B IR - STERY - BIE—ERS

[BE] n- P WEPCTHERTCHEINL L &, FEFOHERIFNFRORERFD
ILFRBICEEENLZEPMONTVE, BAIFINT T, BIZFHOAERFZ#HE
o fbk®E R . 72—V ROH) BITHIVEVE (RCOOH) &, BEHEHV
FERERTRHOLEZONST ML FORYERE MBH,) 22V TOn-HEROH
EBEITo 7o BHEBEAETIE, TVFVEDOKEB LU 7V a— VHEKBEDOKFEIZDON
TS BT AERF (prn-) DHMOEFOo-EBIE &0, SEE. EE
WEFIKERF2HEON O T M7 v EZ 4 NHY) oW THERTY, AL
HEEG T, BFEELN. S TEORERZHMEL. IREOEL 5 KFEREFEODR-
DEHDEVR, BEF TO- BRI KE/ASOEEIIOVWTEET S, _
[£8R] ZREETANVF - WREFEFRFOI6eVHETFL Y70 by Da upF v v E
VT o7, HlERAB I TS b7 v E= Y 4 (MHF. NH,Cl. NHBr. NHI) &MBH,
(LiBH,. NaBH,. KBH,) @3 HORINEEL EFNVEEDLDOSEWL LLTT NV
BVEBON T A MK . M=Na,K,Rb, X=F,Cl,Br,I) 2WE L%, &7 IVik
375 ARESVALTHRROY Y 7V (40X40X 1. 5mmd) & LT VREZ 2KEE L
720 BIEE. 7 -BE2X10s-FRET 3 ~208FI4T o 720 KFEEFDIHERIIMER
BEIE (pr- — nind) THELB7MeVD 2 y 3R (=0 — 2y) 2EBICREBELABY S
AF 2L vaAThy Yy —THEL TRkDIZ, KEUNOBET ~OMERIIXHE (3
AHPEFEFPLOEET Y 7 AH) OLETIZERE LZLEPSIZ X A HIED 51572,
[BRLEE] nXBOBEFORERFLUNDEF~OHEERSL, 2 y DL XV b
B OKENDHERL RO D, 72720, BAEIrXKRINESRKRMO 20, nXEEED
FTEHRLBo Fig 1, 2ZNFNREINTTF VLT VEZ T LADOBREMBL,ORVEDEERE
F#H 3 2 DaXHOBE (1,8 L OI) L KRR F~OHEE W) D2 R WLk,
T DHEEBRBRIZBWTT VEZY AL F VORI LDEENLITHIE, HEAF ¥
Crbo T —EDEZRTIZITTH L, ERITIIEFN NSV OREFESTHFENT S
2 L7208 Tl L3 BAERER L TB ), NOFUADOr-EBOTREES 20 7
VI —AF L DIENRVRA LN B, MBH, T, #AHEIZRZL S S DODLIBID
W/ TS B R RS &) BAATE F/ CIEIIC 7 © 720, %72, A EE L <KBH,07— %
PFH N, 1FIINBH, L DL R WERPBL NI,

AR, TVAVEBONTT A OBFDP S, nXEC B CRIEEDER
WEREFT L. BEFAOHERW,) ZRET 5, T/, My A4 VEEINECAY Y
LRNVED T AOBRRBEFHPRELF M) T AQOELREEIFHSIEETINVEIEICE
D - KEGEEORBOFEIIOVWTEE L2V,
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NH,F MH,Cl NHjBr NH,I 0 LiBH, NaBH, KBH,
Fig.1 Ratio of charge exchange Fig.2 Ratio of charge exchange
probabilities (W,) to mX-ray probabilities (W) to mX-ray
intensity of nitrogen (3-2) intensity of boron (3-2)
for the NHX system for the MBH, system
[Reference]

D.AHES, $E8EBEHMLFERS 2P03 (1994).
2).N. Imanishi et al., Phy. Rev. A 37 ,43 (1988).

CAPTURE PROCESS OF NEGATIVE PIONS IN AMMONIUM HALIDES

Chihiro MURATA, Atsushi SHINOHARA, Toshiharu MUROYAMA,

Junichiro SINTAI,Michiaki FURUKAWA, Faculty of Science, Nagoya University
Taichi MIURA, National Laboratory for High Energy Physics (KEK)

Tadashi SAITO, Faculty of Science, Osaka University

Nobutsugu IMANISHI, Faculty of Engineering, Kyoto University

Ichirou FUJIWARA,  School of Economics, Otemongakuin University

The 2y-rays from mo decay and pionic Xrays were measured for ammonium
halides, alkali metal borohydrides and alkali metal halides. On the ammonium
halides system, the ratios of charge exchange probabilities to nX-ray
intensities of nitrogen atom decrease with the increase of the atomic number
of the counter ions. The result indicates a chemical effect from the counter
ions. The existence of n—transfer phenomena and the influence of hydrogen
bonding will be discussed from comparisons among the results for ammonium
halides, metal borohydrides and alkyl groups measured previously.
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2A02 NAPEFEBRELSCEARTHEFLFEF VOKRE
- ERBEKUED RO —
(BARHE' - [RAE? - BHEKX? EMAH - SLiF®)
OFWHEE - BE E' - HEHTH - HIIBHE - FE B2
MIDAZE? - DEEB - HBAf =BA—°

[(RLoic] BFEFHIKREFCHEBILERE, EFEARKRX A3 EE0E
EFOPHFRIFUECERT I KEREEOBRE (7~ transferBE)OFEENHMSA TN
3, BxDITNV—~TTH, NAHEFKRKREFOEHP, 7~ transferBUEFNOHE
BBICEXZ2BEBIUIOWTIERE2T>TWS, ChETREKRELAEDEEEKRRLEY
PEEDEASATEA LR (Cell124CCls, CeHetCCls, CoHi21CS2, CeHstCS2)icDoWTmX
MLivyBOREZTY, (LEZROERIKRFZANDOEBEE (transfer rate) XESER
DEWIHRE/RTWS (L2, ChETOMTTRSFANDODEBERICOAFEHLTS
D, BEBFOBRBOLENRBEILOWTIHIEDZER L TWED 2, SHESFAOD
HEBEB2AEHIETVEHFECREL, FERB2EK IS T2 ENREEOHBRIFE
HDET, SEAVWEETVE, MBIRELXOINV—-THKREECHEFOKBERFAD
HEER2RDZEDOCHT VEEAFEFATFETVBI2E b A FANDEBAEE LS
BT32&E50CWETLEZDDOTH S,

(2FNV] HBLOTINV—TDBUFHRELTCWERREEATBFFIFETVEUTOLS
KREAhD,

v (lto)a,
(N+v) (1-0)Z o2+

W=

ZIT, N:FEFOM, v 2EEEFH, o 41 F VNS A—F (c=1DRTELRE
EHAR), Zat2 ' ZEFOEMERTH D, 2, IS ER T IMELEERRN T AHEEL
OME A —VrBBITIEROLESIODLINSIA—YTH S, 22T, LBZO0ER
(ay', RIWCDFENBLIRET S, o, WRKBREFCHESLT,roprn BEF & UCHEH
THIEET, VEMOEFAGBRBLEVWEETH D, VEUTO LS ICEES,

R=(ltx2C2)/ (1t 2C2tA2C2) 51/ (1+A2C2) {x <<A)

T, k2 EFLEELIHERMRIG 2B I HELKEZEEFALTOBHLETCHER
BRIGEBITHELOWL, A2IFF BB TI3HEFLAKZRETFHLOFHETHERMR
HERTERLDE, Cz=ir/nz, 12:cn®FOIEFORTH B, SHOBITTRIRD
REROZSIOT, BRUKKREFEEUD T AHESNIBELEZETHILENS B,
IheEIRTERLUEUTOREAVWTERERICEAR L 72,

¢ _ v (1+o) s, ' 1
T C+E(1-C) (N+v) (1-0) Z o2 14AcCctAxCx

ST, KAKERZETCHTFNOHERLINTIKER2EER VWA FAOHEEE, (=n./
(mitmz), nz:len*FDIDFOERTH 5,

(RE] SHEHOBWNTE, 7TIIVROBIFTTRDEL, LADSYI7UAFT VY THE
LEEEZZX, Y7u~F B VROEBIRFICE RS DEZH W, Table 112012100147 D
BIFHEE2BREZ, PWHIVLEHNAORDPORDEEZBBRAUINLSOELIDEPPEL
EMRDOENE, RVEVROBIFTR, pr BEFBERLEBOEHR Y 7unt:y v,

Ve
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RVEVRTHRBOWHERWEREL, ARy 7u~dH vRLALE LE, ZOFHET
Table HICRT LI R AIRVEY), 8, 28k, RVEVOARAaARICERZRER
HEIT2L2PEL, YI7UAF T VDAL DEZIDPEBWETH S, 0. BT7 VIV %R
DERTROZELIVAREVWENRD ML, CORER, AKC-IEADIKNRE
M, 0, BC-IEAEHEOLZERNRRBOBENICEZ2bDLEXZLNTES, BETKH,
CS:ROMITRERBMA, LVFEMEREZITS.

Table. 1 List of Ac¢, Ac:i, and a,” obtained from the model analysis and
the semiempirical estimates. ~The parameters marked with % were fixed in
the fitting process.

Ac Acy ﬂ'r,
CelH124CC1s 1.7 £0.2* 5.86%0.65 0. 14*
Celle +CCl4 3.82%0.57 5,860, 65* 0,240,035
semiempirical .5 £0.3 4,7 0.9
formula (CoHntZ) -
0.015 o W

Fig. I Capture rate of hydrogen as a

function of the capture fraction of

cyelohexane in the CeH:24CCls mixtures. - 0.01
The results of fitting well reproduced ;I

the experimental data.

—— this work

0.005
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MODIFIED LARGE MESOMOLECULAR MODEL INCLUDING PION TRANSFER PROCESS
- THE APPLICATION TO BINARY SYSTEMS OF LIQUID ORGANIC COMPOUNDS -
Toshiharu MUROYAMA, Atsushi SHINOHARA, Chihiro MURATA, Michiaki FURUKAWA,
Faculty of Science, Nagoya University
Tadashi SAITO, Akihiko YOKCYAMA, Faculty of Science, Osaka University
Sadao KOJIMA, Radioisotope Research Center, Aichi Medical University
Hisakazu MURAKAMI, Faculty of Education, Shinshu University
Taichi MIURA, National Laboratory for High Energy Physics

Experimental results for pion capture process in the two component system were
analyzed by a newly proposed "combined LMM model”, where an external transfer
process was taken into account. The obtained transfer rate for chlorine aton
was a little higher than the semiempirical estimate; The transfer rate for car-
bon atom in the CeHetCCle system was higher than that in CeH.2tCClse sysiem. The
chemical effect in the transfer process was discussed based on the model analy-
sis.
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rRBE 75 -V BRNEAT S LA,
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30MeV, 100 4 AD BETHEH L HIBIHEFRE BE S €7 7 — U VB 2 B L 7. BREHEE,
ELICTHILRBZECBBLIVRT 74V —TCAEWER ) Brvw/2%, by v —A
FHUBBEL. NVF -0 T 9 F v —HIFARUNYF—T Ly THITLEHNT
HPLCIC L2 75— L VOS5 MEIT 2 o7, UVIRHET7 -V Y754 v OE
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DHEEZREL TWAHREEYDH 5,
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WE—RFHoTWDE, FETHEME 7T - VU OEBBHEL L TEZLRLI LI, &£
BRE3N"CRABFTTI IV BRLBRTCELZZANF I TEHAELTPLT T
—VUEBHREBELEDLDLELEZDIENRYLTH D, T2, ZEERPZEROERILK ST
BT -V VERODBICRBLAEARVBED 7 I -V VB, THIEICLo T
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PRODUCTION OF RADIOACTIVE FULLERENES USING NUCLEAR REACTIONS(I)
Kazuyoshi MASUMOTO, Tsutomu OHTSUKI, Laboratory of Nuclear Science, Tohoku Univ.
Keisuke SUEKI, Koh-ichi KIKUCHI, Faculty of Science, Tokyo Metropolitan Univ.
Satoaki MITSUGASHIRA, Research of Material Science, Tohoku Univ.

Radioactive C, and C,, fullerenes labeled with ''C were produced by 2C(» m"'C, "Bp.n)!'C
and “N (p,a )'C reactions. They were separated and detected using a HPLC equiped with

"'C Activity ( Counts / Channel )

o
(6}
w
(@]

UV-spectrometer. and two BGO-crystal y -ray detectors. From several attempts, the production
mechanism of radioactive monomer, dimer and trimer fullerenes substituted with "'C as a part of
fullerene skelton will be discussed.
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EDEHRT T — VIV OEEMREN L) PR, $72, A F VEEONSLREFE T
S—LVYBEEKZBLTHETEL L) BRNZHEIH 2L 25, Bk owT®
DT EBEICOVTERL ThTz, AV ABKIE I 2Cd,n)"N, *N(d,n)"0, *Sp.n)*Cl,
"®Se(p,n) °Br, *O(p,n)"°F, *Si(p,n)*P, "Li(p,n)Be £ T %,

[3=ER]

Y470 b0 VL BEE D HI0mgDC, L Cy% ZHi{LIRE THEM L 274, 21ty 4
RRXWE, LV, VYT AR —ITRAEL, TNVIZ T ABTAATEREEASFE L
770 BENIFEIKFES A 27 O PO Y RI‘E Y ¥ — ORIBE 2 — X128 WT, BFi2MeV,
BB TFI0MeV, E— 2B ATEHHEL 2055200 B8 2174 o 720 BEE, EbiCT
FACLRBWHEBLIVRT 74V —CRBEYEWY B, PV —~AFFUE
HWED, R F =2 SvFx—HFARUNYX—T Ly HITLEHANTHPLCIZ &
277V OGHETTE o, UVIRHEBTI7 5Ly 7503 VDEZY — %17
W, RY PO UVEBEEIR OV TIR2EDBGOR L 2E T511Ke VO HE y B O REE 8
. I, BEOy BEEBECOWTRAE LTI 7Y 3 v EGe-BRESHEHANT
y BIHE % 4T o 720

[ 23R L £52] ,

1) BMRC A VHRDREME ERF CRILFERER T F—DE—-J ET
DE—27 Z¥BI 05 THRETEI EMLEEENZEFVENFBA) 'CRICIKE Y 7
S— VY EBRICICHBASNDDEEZIT ENTEDL, $7/-. E=0E -2 3
BEIOSTRET AL T7 5 — LV ERKOCH’CAn NG L, N7 F
—VVEBRICEASNTODELEETED, RED LI ABEERETICLBAATIT T —
VYDUVARS PVEBLA TR WO TEEOEZRITHR T VY, A7 O
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1) K. Esfarjanietal, 77 —VVREY Y RI 7 2 EBE, 207 (1995) .
2) KBS, 79—V UBAV YRV AERE, 213 (1995) .

PRODUCTION OF RADIOACTIVE FULLERENES USING NUCLEAR REACTIONS(II)
Tsutomu OHTSUKI, Kazuyoshi MASUMOTO, Laboratory of Nuclear Science, Tohoku Univ.
Keisuke SUEKI, Koh-ichi KIKUCH]I, Faculty of Science, Tokyo Metropolitan Univ.

Production of heterocyclic compounds, addition compounds with radioactive nuclide and
encapsulation of radioactive nuclides was investigated using nuclear reactions. C,, and C,
fullerenes mixed with Boron, Nitrogen, Sufer etc. were irradiated by proton beam or deuteron
beam. They were separated and detected using a HPLC equiped with UV-spectrometer, two
BGO-crystal y -ray detectors. Results of these several attempts will be shown and discussed.
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(ML KE, BH MBKEB®)  OFKEN, MHREFETF. FitH—.
RKARES ' FRGhE, REXH. FHRR®

L ®HIZ

E., BREERGA La 280 IS5 —L I DWTEFDIBERIZER LT- "Ce ORIREIKEIZS
4% r Bi881AEE (PAC) OHEEZEETITH8EF LE"’, §HIE LaCy, & La,0, 02 FELH
DNDEBRIS—LUIZOWTHKAG 673K OBELELEZHR-OTEFOERETHRET S,

®ER

75— L R HER

BIELS A EEURFENS He AP T7—IVREBETHERLEAZAMS MY OORUE
DTHE LV —FE2BE0O HPLC 28T > THREE L. CORHBEBXFETFAWER
BUBBIEAD JRR-M FFIFICE L ThMF T 1 6 BRIEE L=, MEHREIHE "la 230REH
Mo CS, THERLELDETZBE M I UBRTAYX—T Ly THSLERT HPLC 48k
L. LlaGCy, & La Gy D2HBEDEB 75— L%/, COEH% O3, AT CEL LTHRE
DEHE LT,

DL &YDRE

WS 2 o ORBEIBKREORFHAHAERD RIGA 1| BRERFFCHREL-RKEZEFL—
H—E LTV DhDEBEER LT,

PAC il

4A M BGO BHFE%E 90° EHICERELHEMNERAOERZRVTREZToz. CO4EXDRH
BTHONEBEARY FLEZROX THITL TIDPAC OBBARY FILERT-

Al (1) = [2[N(m, t)-N(x/2,t)1} /IN(x, ) +2N(x /2, 1) ]

wBR

LaCg, T2 TIE, 1K L TK DBEEZELSELEZFITHB LN PAC DEHARY pLEH
TIZRLT =,

LaCy, [FERICE LT ApG, AREL—EDEEZRL TS, Chiza LT, 298K LLE TIE A6,
MBNEESERILLEFICFEINIARY LB LMz, ChODERIL 1 DOEZA
ELTUTOIELEZRET I R ad B BEEZTHEFITKERIE—DORELALZELE
Zbh, TOLEE e DIERIL 4+ 5, ERTHLALARY MLKBRAZAIRFHROA
HAOREAKRECELR LTI LEFICBhEEEZON, COZENL. BTEERITIE. e
DRI 4+ 75 508 TDPAC THRAITE 2HMENICER &Y L EBR~DELELEI > TS,
COERITREOLERELHITES G- THATE LAY ZRU ETIHEHER TOMNIES
FiEERLTLS,
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WABREBIZA>TUWEWKSIZEAONhD, COZEiF. LaCy, LT Y BT REIZEN
hThwdeFEzohd, ThITOVTHELICTHEREBRCLTEEEEMLIL,

BIZHH S LaCy DL EMEDHEEE T olz. Laly, [JMBD{LEMITHRKREL V25X
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Fig. 1 Asymmetry ratios of the PAC of “Ce in LaCy,

Reference
.m#§*¥b.¥38ﬂmﬁk%ﬁ%§ 2007  (1994)

PAG STUDY ON '°Ce ARISING FROM '“La 1N METALLOFULLERENE (I1)

Keisuke SUEK!, Kanako KOBAYASH!, Kouichi KIKUCHI, Faculty of Science, Tokyo Metropolitan
University

Yoshitaka OHKUBO, Fumitoshi AMBE, The institute of Physical and Chemical Research (RIKEN)
Kenji TOMURA, Institute of Atomic Energy, Rikkyo University

Purtubed angular correlation (PAG) method was applied to the study of La-metallofullerens.

We observed spin rotation of "“Ce with half-1ife of 3.4 ns after the deacy of '°La in LaCy,
and La,Cy. The observed spectra had strong temperature dependence
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Study on the Stability Constants between Nd3+ and F- in mixed (CH30H + Hz())

Solvents.
Toshifumi KATOH, Hideo SUGANUMA and Takashi OMORI, Faculty of Science, Sizuoka Univ.
Isamu SATOH, Institute for Materials Research, Tohoku Univ.

Determination of stability constants () between N&®* and F~ in mixed (CH,OH + H,0)
solvent solutions was carried out at 298 * 1 K at 0.1mol dm™ ionic strength, using a solvent
extraction technique. The values of In B, increase with an increase in the Xs. The variation of the
AGAF) Ag

RT and ——-- .
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Fig.l1 g, vs. Xs in mixed (CH;0H + H,0) Fig.2 Calculated distance between Ln3*
solvent and Cl=(dp,_) vs. Xs
O : Nd3+ ® : Eu¥+ O : Nd3+ ® : Eu3+
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INTERACTION BETWEEN L3+ ( Ln = Euand Nd) AND C1- IN MIXED (CH50H +

H,0) SOLVENTS.
Mitsuhiro NAKAMURA, Hideo SUGANUMA, Takashi OMORI (Faculty of Science, Shizuoka
University) and Isamu SATOH (Institute for Materials Research, Tohoku University)

The stability constants of EuCl?* and NdCI>* were determined in mixed (CH;0H + H,0)
solvent solution using the solvent extraction technique. The value of 8, increases with an increase
in the mole fraction of CH3O0H (X;) in the mixed solvents. The distance between Eu?*—Cl— and

Nd3+—Cl~ also increases with X.
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Ty A ENT) KU Tm(I) EERGICEM L. Bu(l) OEHAREOEHEITALF
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In B1

0 0.1 0.2 0.85 0.8 0.95 1
X, (1/r,)/10"m™
Fig. 1 In B, vs. X,. Fig.2 AAvs. areciprocal of Shannon's
@:Nd(lit), O:Eu(lll), A:Tm(HI) jonic radius. @:Nd(lll) of CN=9, A:

Tm(Il) of CN=8, O:Eu(lil) of CN=8,
¢ Eu(Illy of CN=9.
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STUDY ON THE STABILITY CONSTANTS BETWEEN Ln**(Nd, Eu, and Tm) and F-

in MIXED (DMSO + H,0) SOLVENT SYSTEM
Hideo SUGANUMA, Toshifumi KATOH, Akifumi SUZUKI, Takashi OMORI (Faculty of Science, Shizuoka
University) and Isamu SATOH (Institute for Materials Research, Tohoku University)

The stability constants (/8 ,) for the formation of NdF?» EuF?, and TmF** were determined in mixed (DMSO +
H,0) solvent solutions using the solvent extraction technique. The variation of the stability constants (In £,) was
accounted by two factors, (1) transfer Gibbs' free energy of F~ between H,0O and the mixed solvents and (2) an
effect of the difference (Ag) between solvation energies of Ln® and LnF* in H,O and the mixed solvent
solutions. It was shown that the variation of Ag (A4) with an increase in the mole fraction of DMSO (X)) in the

bulk solution was dependent on a reciprocal of the Shannon's effective ionic radius (r;,).
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THE EFFECT OF ®°Co-y -IRRADIATION ON POTASSIUM TETRACHLOROPLATIMNUMCID) IN NH.C1
SOLUTION: ENHANCED CELL KILLING EFFECT
Yoshiko TANAKA, Teruie SUMINO, Kenichi KAWAI, Jitsuya TAKADA, Mitsuhiko AKABOSHI
Research Reactor Institute, Kyoto University
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The effect of ®°Co-7-irradiation on aqueous solution of K, (PtCls) under various
conditions was examined using HPLC. After low dose irradiation, cis-diamine-
dichloroplatinum(II) (CDDP), after high dose irradiation trans-diaminedichloro-
platinum(II) (TDDP) was produced. The observed cell killing effect of irradiated
K2 (PtCl4) solution, compared with the theoretical one increased with increasing
radiation dose. Thus, the present results revealed that some very cytotoxic sub-
stance, besides CDDP was produced in ¢°Co-v-irradiated K.(PtCl.) solution.
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Fig.2 The scavenging ability of the tea catechins
in hydroxyl radical induced by fenton reastion.
‘ . . ; EGCg concentrations was 2.5 x 106 M((), 4.1x10°° M(O),
K 2 83100 M(A), 125X 10° M(x), 25% 107 M(®), 2.5%
0 5 oo 0 B C 0 MO, 83X 107 M(#), 2.5% 107 M(A), and 0 M(O).
DOSE / Gy . Other concent:ations were 7.5% 10 M for DMPO, 1 X
. . 10°* M for Fe?*, and 1% 10 M for H,0,. Measuring
Fig. 1 Effect of EGCg concentration on CC form survival. conditions were mentioned below.
Center Field 335.5 mT , Frequency 9428 GHz
EGCg concentration was 1% 107 M@, Eowerzlolr&;}l 5 M(}{iulation %7093X 0.1mT
3 -4 ain 2% mT , Responce 0.03s
3107 M(®), 1X 10" M(H, and 0 M(O). Swp. Range +4X1mT , Speed 1 min.
Qther conditions were 8X 10 ug it for
DNA and 1.5 MBq 1™ for HTO.
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PROTECTION MECHANISM OF GREEN TEA CATECHIN ON DNA STLAND
BREAKS INDUCED BY TRITIATED WATER

Hiromu KUROSAKI, Hiroe YOSHIOKA, Hisashi YOSHIOKA*, Kunihiko
HASEGAWA, Radiochemistry Research Laboratory, Faculty of Science, Shizuoka
University, Division of Emvironmental Health Sciences, Graduate School of University of
Shizuoka*

It has been reported that tea catechins, the percolate of green tea, shows preventive
effect in various diseases. In this work, we examined the effect of dose rate and the
concentration of tea catechin on DNA strand breaks induced by tritiated water. ESR spin
trapping method was a pplied to examine the scavenging ability of the catechin in hydroxyl

radicals.
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(BHAE, BEEXY) OFHBEIT - W F* - EB/NEE

(#E)

FHE. BERZEE, ZUREORETEK, #FVURNVTODNABEUKE WS RN ER
BEEND, ZORBIZBWT, SAKAMLBLAETCHH %K. DNAZETUKHELEW»HD
DEWEDHH>TWVWBILIE, WEFETCOERBIN-BRELPSHLDLTH B,

LZAT, HPMBUBERERBZLCWIBER. WEREC»DPL2RBRENEFEAICHL
005 L ECHBEFEMINATVSE, NETOEVOARICHBELINATW AKX, MiEH
TRV RAT7xUVEREELTWED, ChoBEoMBhOHIZ, P22 72Y
BELTBLT, K7 VBEAKLLTEAELTVWRILEETIA TS, HITHK
H{ZRS T, DNAOSSCIEGE WP Icsk (I1) 2HEI V3 L. DMBEOIMAZRI
Bl ERMELE. ERERPS, & (I) AV EBEBRRLORIBICED, 027,
H:0:: 2L, 7z b URIBTCEREINZ - OHY, DNABHUKEZZERTZOTIX
BNWDBPELWSEREITo>2, £2AT. & () 7z VEBEAIDNABUKZ2ERELR
WeBEIhTW3Y, Ry»2rbeT, BLAOSHOERATIK. & (1) o#ET
THDNABHYWAFRINEZ, 22C. #% (M) T XZDINEUIK DS RSN B ERK
FHLNPIZTZZLE, SEOBREMNELE. B, BAFF U, ¥ & (1)
WX BDNABEI 2 MBI KR 20D, 2 ORBEFAL=HD  Fe(Il) -citrate b L
—VHBBORBEII DWW, FrrrMR2GEO0THET 3.

[£E])
DNAEH : 75 X 3 FpUCIBDNA, SSCEEH M : (0.015 M Na-citrate+0.15 M NaCl.
pH=7.0) 3°Fe(II1) -citrate tH¥EW M : °°FeCls OLERTHBALEIN L —Y2 ST

0.1 M FeClsm4 M HCL, 104 1120.5 M NH:0H- HCl 10ul2MAZCBTLE DR GRERK
EU, COBBICSSCEBEBREMAZ OO EERKEE Uiz, B - B4 s : BIO
RAD #¢. 0.05g. NwF¥%k (Na'BR"] CI' BRI IOXBEBEIZhZN2.74,

1.66 meq/g) DNABUMEOHEY : #FHESBR2EE, ZoMOBHME : KA TH
SHNEEE., ESRARZ O A—%

[(BREUCEE]

DUBBEEHHRDICBIT A8 (1) 72 VBEARIINEOTHRZZRELRAVWEHEINT
W32, Y2 AH, Fig.l CRTESIC, SSCEEBREAVWERLADOERZ T, BL HIT,
[Fe(ll) ] =1x107° M2 X 23 H=b 56, [Fe(ll)]ofEme FLIZDNABH W o0& A& 18
MLULTWo7=e COEREZFRZEHIC. SSCEFHBRFTOFe(ll) 0ZEFHE2UV, ESR
E. FeR bL Y —KAVTOA AV RBFBEICLIDRE Uz, UVHEIZICEL D, 218 mn
Yy —7heE—272330 npEDICY I N —DHBZART BB LA, Fe(ll) 1XSSC
BERS T, 8 () 72 VBEARIIR>TWAZLERERALEZ. CORXMEAHED
Pz A=, & () 7oV BEAROBRELZHARE, 4.5 hMBICE, Yanpy-—»n
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HWZA. 218 nn& 332 nic M EFKHEOE (II) V=2 VEBEARDOZIRY PVIZEL LT,
CORRIE, g (1) 7= EEED, HbERBEEILUTCE (1) 7 U BEKICE
TENEEEZONDE, COEZREPRBDIITEEDHIZ, "FeTSXNVLUES (1)
Do B R ([Fe(11)=0.03 M, [NH:0H-HC1]=0.16 M)ZHB L. Zhz A\,
B - Ay ZBmElE (SyFHE) KXY, BLOpHK BT 287 2V BBKORER R
AARAHAB LB L. ZORBREFg.20RT, SSCREER PO (1) 7= v BEKk
DEEZ. 8% (1) VU BEREEBBOZNEBEEEARNT B L. 100%EL. BT
INTWBILHBERCEE, SV VBEAROERER I, S RD-HHME L D, SSCLE
BH DTSRI = VAKX (Fecit) DbZREZLTBY. BAF U RBBE~OREXR
1X99.7%C ®H o o

LTAT BEATFFUN, HKICLADNMBEUHEME T AL VWS LE. FERELE.
S, ZOoMHOEASNM, Felcit " LECg DRMRIGRICKET 22 LM, EUHWTR
HEDPRHNEELSFBHEICLI DI/, 58, ZOoOXBEE,. KEESER2EENCAR
3782 Fe(Il)-citrate b L — U BB ECH 2D, BrnzAhTIc, XBEEITH

BHk2HEE LT,

SEHOEBRBEREZADCEBHEERLZ LD o,

4
100 JD-//

80 F
60 |-
a0 |

20

CC form DNA Residual Ratio / %

Fig.1 Effect of [Fe(III)} on CC form DNA Residual Ratio

[DNAT=0. 019 weg/uel,
Incubate time :

.
1x10

th,

1x10?
[Fe(ID}/M

1x10°2

total vol. 4 wul,
at room temp.

Adosorption Ratio /%

100

80+

60

40 -

20

Fig. 2 Adsorption Ratio vs. pH

SSC buffer(-0.15 M NaCl + 0,015 M Na-citrate)

440C8e@

: R standard sample Fe(ll)-cit.
R unknown sample Fe-cit.
R standard sample Fe(Il)-cit.
:RY unknown sample Fe-cit.

[ @]
1) Grootveld M. ,Bell J.D., Halliwel,B, Aruoma D.I, Bomford A. and Sadler P J J. Biol. Chem., 264, 417—4422(1989)
2 ) Toyokuni Shinya and Jose— Luise Sagripanti, Free Radical Biology & Medicine, 15, 117-123(1993).

PROTECTION EFFECT AND THE MECHANISM OF TEA CATECHIN ON DNA STRAND
BREAKS INDUCEDBY TRANSITION ELEMENT
—~REDOX BEHAVIOR OF IRON CITRATE LABELED WITH °°Fe TRACER~-
Hiroe YOSHIOKA, Hisasi YOSHIOKA™, Kunihiko HASEGAWA,
Radiochemistry Research Laboratory, Faculty of Science, Shizuoka University, Division of
Environmental Health Sciences, Graduate School of University of Shizuoka™®

It was shown in the previous report that Fe(II) in SSC buffer solution caused DNA scission and the
hydroxyl radical formed by way of Oz and H202 production was responsible to this event. We also
showed that Fe(Ill ) in SSC buffer solution induced DNA scission although it had been reported that
Fe(IIl )—citrate did not cause the scission. In this report, We show that Fe(Ill ) is reduced to Fe(1I ) in the
buffer solution with light, by using UV, ESR spectroscopy etc.
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2B04 2 &0k VEHEEIIBIT A R F O ES{b2ERIEG (3)
AVTIVF—vavRibE Ok
CGRIbAKRHE) OO, BRM. THER
1. FL¥ic

HELRAREBILEYE LTRENZVT J Vi RuCp,, Cp=Y Uy ¥ T
%) 2RI, PLOEROBEMICBIT S KBRS REMIHF LT & 72, AR O REHMLENR
FCBNT, EREFRLEROE 2 8B THLBRICIKOVTOETFNVERE L ZOEF
NVORELIE R FAHREBVET LI L D BB ANV F -2 LEF AT F N X — LR
B Cho LBET UCHESEOREMM ¢ BT 2HE L LTERRISIUEN KRB TED
PV ETHB, TOWHR P

p=T5

2r

THEND, ZIZT r @VT ) eV ERPTORET 2EEMOPHEE, SELVT/ £Y—
FFOBBICIH T2EHHERT H5. TobbKBRRTFFRICHT AT HET 5 HE
Pt r? WHET 5. COEFNVORYBIIBREOZHHE L —EIC LR THERL 205,
BREOILEHBEEZAELEMECLRATRERBRFL T2V, 22 T4, Hiz i HEED
VT e FEATIY BT, BREOEHEEN KRR FOBRRE, RUBRMT 0%
AR EDL ) REBEE X AP BRI M v 7 ARBORETH 55
v b7 FARIGREGTR T MY v 7 ANER S KRR F 2T BAA TR 21T b5 KA
VIS vF—a VEIBKDOWT LR TR L,
2, EBR :

TovE, AFVE VT ERUTUEEZBEREZOOA I UL VFEGEMHREL, K
Yy F7 PARIGERARBLOORE L LTRINLDOV T/ eV FEAOEREEDTITAY
oo TRRA VTS TF—a YEIDERARLLOOEM L LT, 7o ut Y FHEACVT
SOLAERE A VASKTLI(RAL., EARREFETRL Y MRIZLAb DR AW HILKE
BRI BEMERKROBFS AT v 27 #HWT, BRI RANVE— 50 MeV DHIBIHEREH
120 T THACEE Uiz BHEZORBOILESHIIRO L ) IfTolo Ay T FARIEE
2D 0RBOBER . BHABLRVEVIBRLY I ISV A T AL BRSTEERT
ol RBEA VT v 7=V a VRIBERRLLEOOEHOBHAT, T BEFAR IRV ¥V E
MATROTEIZLVERBEBY BV ARV EVRBIZOWTR Y Y AP VI T AL BERSS
B f o7 BEAOHEEIX Ge T7HE Ge(L) MMM B2 X 2B AT X V47
27 , ‘

3. HRRUEE

H1icRry s evFEksy—2y M LZBA0BBRIGERD r2 23T 2EKF %2
RTe EHDIEL0ERBL 00, BREGIEER r 2 i LTELAW BRI 5§ —%
DEFEER L2 TbbEVTF ) 2V IBTEEY 7 FARBIKBW T, BRUCIUERIL

FOREF A SUCAR TR ORI 2 LB T 2 EIKE SN, ¥ — 7 v ML FRH R
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EELS X TRV RN TFOMARR LRI ICTH L T ¥ ¥ A BRARICICOVTRE
L7zo & ORUBIURIZBEET 28K OTHER (o) KRIKFET. ¥ -7y Mk BRED
fLEHHECKE (BB SR, TOPERD 4

AR 27 %> T eE> BB R ss;&&ﬁ%ﬁﬁc L R
SAFLE OMEELED. BFEIHEOK ¥ 3 L AlPawwmehyiiioocene 3
2 OEREY b ORI LHVIEL 5L, 3 25 | ;
TR bLHLER L RETOBEN T § 2 f :
EMITEE S LY ABRARBIEES L § 1S 3
B, THRERETHE AT IVF—IL go;§ E
yp LR LEETOBEFIRT S §ET L
Wiy, T bbEMFEEBLYTVES 2 o8 1 12 14 16 18 2
7/ E Qe vl el '9 PIVIEEFRT 2, Fig.1. deEndcn::c :fnsr:bslilulion reaction yields
—FH. BRBkA Y 7SIV 7 - a VEIBC B in various ruthenocene derivatives.

55V ABEASRIETHR, kv P77 FARIGOHELRERIC, BT 58EMOTYER
BINRCEEY S XY, 720 Y EE0BREOEBTRS IO TINEIZEI Ui, T, B
B UG DT ROV F 25 BUCAHE F $E AR O 5 e 300 % BUR T 2 B HTH < 72 %13 IR H 1Y
¥ BEEA RSN, B 1IKRLIOEY b7 FARIGOBAT CHB R BRI R S Wi,
r2=15nm 2 {54 6 BHIHNT 20 ThLOEREENPS, kv b7 b B b BA
75T = a v oo, FJUCEROMRESRUCELSICOVWTERET %,

Solid state chemical reactions of recoil atoms in metallocene derivatives
(3) : A comparsion of hot atom reactions with recoil implantation reactions
Iwao YAMAGUCH]I, Tsutomu SEKINE and Hiroshi KUDO
Graduate School of Science, Tohoku University

The differences of hot atom and recoil implantation reactions of energetic ruthenium
reacoil atoms produced by the (y,n) reactions in metallocenes were discussed. Chemical
properties of target complexes play an important role in determining the random
recombination reaction yields in both hot atom and recoil implantation reactions. The
attacking probability of recoil atoms against target complexes. was recognized as an
- important factor for the substitution reaction of hot atoms, while the attacking probability
dependence of the substitution reaction yields was not clearly observed in recoil
implantation reactions.
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2805 ABUESBANL T + ) VA 4 YR ARERICBI 5
RS SBRERICRSN DN < DD

(FmAAL) *Ea #

[F] XBUSEFANVZ 1+ ) V#EEkA T Vv247EHICE TS, BPETHEBROEEK
DREESKBRBETIR. SR T2RHEEERSIEAETHRLBEKEOPLEBLLTES
N3, COEENEER, BEkA T VEABICBIIHLEEPEMETOHAYE. BRIDD
Bl HEEBEELLE{DRFC LIV ITILEELRITZ. OS5 OEBBOHNTHD
ERLENFOHEAREETILOROPNT, WL OPDERPRSNEDT, 20X
BlERL., ZORKOPVWTELXTHALILES,

[(RB] HHEOAR. BHEH L¥0E. BESBHERZ2ECO VTR, chEToR
EHEBOTHD. . : ‘
[BRRLER] HBHENRIWINWALERAOESEZICHENZIOR. E22B8EHOPL
EBEDORARDEALD T, SZTREOAER TV 2L TS, T Z0RHKD
KRBORIKEE o 7= [M(TMPyP) ] [M' (TCPP) ] (H,TMPyP=tetrakis~ (4-N~methylpyridyl) por-
phine, H,TCPP=tetra(p-carboxyphenyl)porphine, M,M'=Cu,Zn) R DIEER % Table 1 IR
To CORTRIR, *Cu 3, BUDHIK n-ERTH-7FDTIS5 7 aVhT, bbb

Table 1.  Comolex Yields (%) : Cu-sERMic X TIE
WICBWEERNE %
Sample [Zn (TMPyP)] [Cu (TCPP)] [Cu(TMPyP) ] [Zn(TCPP)] ISRy DITH L. *Znid
Fraction M(TMPyP) M (TCPP) M (TMPyP) M(TCPP) BmElo752vivic
FIEHZECHHLE
64Cu 3+1 2.8+0.6 2.8%0.4 212 Bixashizdo
9.1+0.2 3.6%+0.2 2.4%0.2 19.7+0.5 7=7#&L. UFv¥iv
------------------------------------------------------------------------- KHET25H4CK
$7Cu  9.0%0.1  3.0%0.1 2.5%0.1 22.1£0.3 FHRBFTRL¥—
- --- - -—- DEILBHESRTR
................... S P DY -
- 62Zn  2.340.4 3.8+£0.3 3.3£0.4 4.6%0.5 ROBELL T,

--- --- —-- --- BAFD "TCPP" %
------------------------------------------------------------------------- "TPPS" (H,TPPS =

657n.  2.2x0.4 3.6+0.5 4+1 4.0x0.7 tetra-({p-sulfo-
2.4+0.1 3.6%0.1 3.3%0.2 2.7%0.3 phenyl)porphineic®
memmemeeee B e R e bbb L L L 2. HOLEBEOHESA
69m7n 1.5%0.8 3.94+0.6 4.4%0.8 2+2 # %, Cu-Zn, Co-Cu,
6.8+0.2 3.6+0.2 3.1+0.2 6.9%0.4 Zn-Cd & DT?}fI’_ov
EHLEBEBOMEE Y
Upper value: Bremsstrahlung Irradiation O THDERIZ.

Lower value: Thermal Neutron Irradiation Table 2,3,4 IR,
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LBEAOBHTHROERABRSNEDT, HEOHA L BERICEHPETFREOE
ROBERRLEL THE TH D, Table 2 OFERP S, FLEBOHEAASYEAIROEEL

Table 2. Complex Yields(%) BLT BEMNTFOR
JKE A COOHA 5 SO0sH
Sample [Zn (TMPyP)] [Cu (TPPS)] [Cu (TMPyP) 1 [Zn(TPPS)] ICEA7#IFTH.
Fraction M(TMPyP)  M(TPPS) M (TMPyP)  M(TPPS) *CuDHFANDOEBEHR
‘ DEEMEITHEA. B
640y 2.5+0.1  2.1+0.1 1.1£0.1  2.5%0.1 BE/NSRNESS
657n 0.8+0.2 2.240.1 1.240.1  1.0+0.1 HIRESN. *IniZ
69m7n 3.6+0.1 2.5%0.1 1.7£0.1  2.8%0.1 -S>WTORMEHER
: HE#ETH - o
Table 3. Complex Yields(%) Table 3 IZRT KD
- . 2B E&E%E Co
Sample [Cu(TMPyP)] [Co (TPPS)] [Co (TMPyP) 1 [Cu(TPPS)] & Cu 2L THABE.
Fraction M(TMPyP)  M(TPPS) M(TMPyP}  M(TPPS) *Co & TMPyP M{iF
EOEERHRAMES
640y 1.5+0.1 1.240.1 0.140.1 1.4%0.1 BHbh, —F *Cu
69Co  12.0%0.1 3.6%0.03 12.3%£0.1 4.7x0.1 HBEHIZREHEzILAL
Pofze (RIZ. R
Table 4. Complex Yields(%) ATHBDOAKELER
: 5 ZIn-CdDFHAR Tt
Sample [Zn(TMPyP)] [Cd (TPPS)] [Cd (TMPyP) ] [Zn(TPPS)] Table 4iZRT LK
Fraction M(TMPyP)  M(TPPS) M (TMPyP)  M(TPPS) MO E I Cd-E R
TRERINELRL
657n 2%1 30412 25+6.5 5+3 fzo 2HiZ Cd1 T
69m7y 62 31+ 11 267 13+5 DRERAFVEE
11504 0.09+0.05 10.7%0.6 4+1.5 0.6+£0.2 &3 Cd-#kD R
' BERBEORTH

55, EBANT 4V V20T, EREZZERHAESLS, —BOKHLERIZLD
BEBICOVWTORMSRIEZNTBY., ZOHADOKBESBHREKZAVWEREKRL
DXHEZRTEFETH %,

Various tendencies in the complex formation in the recoil behaviour of central
metal atoms in the solid system of water-soluble metalloporphyrin ion associates
Hitoshi SHOJI ’

Department of Chemistry, University of Tsukuba

In the recoil process in the solid system of water-soluble metalloporphyrin ion
associates, the complex yield of the nuclide was shown to depend on many fac— .
tors, especially on the combination of central metals and ligands in the complex

ion associates.
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29B06 FTIZTMMEEWM D AANT T HIEZHHE (F0 3)
—AmM&BRE KR ONDpO , BRI IE DR EH & MR —

(o) OFRIEY., PHEHIESR., EARET. K- B HXHA

(ZUBIR) TARROY 7F )14 REAWSHIEICIE. AN 7 HHENROHSH
ICEDBELTWBY ., BB, 10 0megBREOIBROLEREAET, SHERNELE
BT, EOBMEAFARETH D, FBEOHOD, PEORBZRVERELUER &
LTHBAATES, £ @BARICER LRETHENETHD, JOo—TRy
AN TORENER THBREDEETHS. TIF )1 ROPTHN pldIEREITAZIN
VAT U R LTS, L L, BRTIEL OFIKNNH 0. HHICE
BEEZAFLE N, ZIZTH NplbkBYMDOAZRNT T HRETD DICHEFE L, BiE
BB AORE BRI DV TRET S,

(BRIR LIRIRDZRE) N p DAZIND 7 HBRIIIYAMO T h EDESFEEITAm
SENAFARTHS. LAL, BEECEHRIMEL TIFRINTVWS D, SBRENE
JLT 5 ffﬁf A TRV, ThEOESMIIFHDHIZ 2GR/, INETIIH
£ - ERENLESBREITIE, 600 51000mgD*AMPBANSNTNS, IND Z#E
THEMEL LT, BEAATIE TAEANSEMELSHSHA (198548 | MBS
NTW3B, Zhicko< &, BHLAZMAMDEEIZIZI2TBq (15.82) £ TARART
BXPRETH D, LAL, BACHIORAFEEZEAL TCVWEORIREOCHTHD, #
HEO AR TRETREZ LIRIZ1.6mgThH o7z, BRIARIT K DHRIIH%E IS
3%, HBHZEDAMZRAWCREEZAF TSI 200, ABRIRROHXE LB TH
51.6mgD/NHRESEZAL., HASDOETIRELL THERATS &L,
Fig. HWO/MNUBBER SR OMBRZ R T, —F, BERIVAIILER, NpALHWSN
%, LinL., EGEEZERWERRMA 5720 T, NpO, 2N T &IZ Uiz, HRICEER S
NEREDOEAL 200 5680mg/cm2 O TH 0. 11505 140meg/cm 2 3 —RE72 D
T, MEHEO—BSZN120mg/cm? DEHAE LTz, ERE20mmO ORICHRFBR, B
0.30504mmO 7 IIVI I A THEL, SME2EMmOFEFREE Lz,

(HBHER - BR) ZORRESBIMROMRERBRIIEICRE LI SAT ATy v %
EOBGELEHOZRY, BEZHRRETIT >/, £9, 2.2x10"BaDAMO , % HUE
IZLT, 60keV v #THIE LB 4 OREOBUREERERERR %, Table LITRT, 54
EI39.8n57.2x10"BqOEHATH D, REHEONEL TH o7, BRIEOHFEHRITIE
0.1mmODRAF > VARER WO TINZEDWMNBEZSNDH, BEEREEILLS
BEEHRFORBZENCPOCRELTWEREDTHAD, T4 EIHABOAZINT Y RS54
7 ERBERAUAIC L B ART MIVEIED#ERZTable LIRT . EBHARYOSRICHT S
BHEET T NOER, 7.9558.0mm/sTH V. Dunlap® D#HEES.2+0.1mm/s& B
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=Lk, HL2ORRIZEDART MVOEERIL 2.0052.2mm/sThok. &
NETHEENTV S AmBBRIEENDO, RIETDARY MV OFERIL, 78KTIE
2.6 mm/sPB/NDERDT, @BHREFORROEETH 2. EEWICHL LITEES
(Table 15 FE) ICHBBOHEMII/NEL. 2.0mm/sZEBA N>/, LrL, ARY
NV OBRIBREIT LR T T2 Z EM0Mo k. THUIRBEOIENDNKREL 2D, DF
AMY—DBELIZDEEZ SN, EELICKLBEREDHEKR (WHA) Ktk
N, RIGERE QK TidH20% ISBERNO T, £ALICK2RERALOBMITERIN
TEHERTED. —H. 79 ADNSHEALENDO, Z W THEIEL 72 RIUKIZ & 5755
i, R{EIEH2.3340.09 mm/s THo . BEEEILAKIZAY 577zNpO, D, O/Npkk
[32.03TH D . BIERINAEREHRELHEBEZ DL EEAH LIt KFEOREIC
LBEENRH ST EEEZONEH, BWNKOFEI K Ing/cnt EHO T & RUHEERE
LlcEREDORERD D LBXAbE 5B L. O/NpLd

2007 5K E L THTNBHREEAE W,
— MS& ¥
Table 1 Activities of Am sources and parameters of NpO, | e —r .
Méssbauer spectra B
RNTIN ! '
Source No Activity Isomer Shift Linewidth Intensity Bk »i I : | i
st #=h BE (HE)
(x10’Bq)  (mmy/s) (mm/s) (%) (M p D[ snanes
7 9.8 7.90(1) 2.02(6)  0.919(16) e TN
8 8l 8.003)  223(8)  0.759(17) LLJ]/?;; -
10 73 7.98(2) 2.15(5)  0.819(12) =
) h Vst f |
11 72 7.89(3) 197(8)  0.772(21) Al e ) we oo
12 75 7.89(3) 2.12(8) 0.797(20) ) ' =
All — 7.95(1) 2.07(4)  0.660 (8) P msenm

Fig. 1 Am source and source

assembly

ZE R
1) M. Saeki, M. Nakada and N.M. Masaki, J. Nucl. Sci. Technol., 31 (864) 1994.
2) FEBETR. PHIEZE., EARET. $£3 7REEELZEF RS 1B01 (1993).
3) EAIESE, FAIESX, EARE. %38 EHLFEiwmE 2B01 (1994).

MOSSBAUER SPECTROSCOPIC STUDIES OF NEPTUNIUM COMPOUNDS (No 3)
-DESIGN OF Am SOURCE AND NpO, ABSORBER AND THEIR CAPABILITIES-
Masakatsu SAEKI, Masami NAKADA, Nobuyuki M. MASAKI, Advanced Science Research
Center, JAERI; Tomohiro YOSHINAGA, Faculty of Science, Toho University

In order to study Np Mossbauer spectroscopy, Mossbauer sources with Am matal and a
standerd absouber with NpO, have been designed. The evaluation of the Mossbauer source as-
sembly and the absober is described.
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2B07 2TV LEAMID X RISY T RKPMFE (20 4)
—(EEMAERDHTE 2 0%N pO,-U O BABRILMOUE ~
(EHH  OWMEZ. EARF ERESR. LTz
R - B) EAA

(IC®IT) 2"NpZAWEREOSREERER. JO0—-TRy 7 AOHTiITiRb
iz sz, REHIY 514Xy M2EERETE Y M TE, BIENUTLARE
ETHHTELZENMLETH D, £z, —ERELZZRE D3N p 2EFIRTS20
2. REZ2EBEICHD RS I EBRETH S, 2" NpDAANTT—r&BIIHN6 0 k
e VDT, 2BABICEHLTHETZ2ENRETH S, ERETI. HLIEEL
AR EFERIZU, _Np, O, (x=0.2,0.1) ZAVWTHELAEBRICONTHRE
T3,

GREIAZS) 237N p HiBAS % Fig. 1 IK5RT. Fig. 1 (A it. BlEEoREZ R
T, JO—TiRy 7 ART, F1 028 Fig. 1 (B) OFHREIICHBI 2 AN, FNET IV
2= L8 Fig. 1 (C) OHizANz, (O Z2EBRENYF T ML, 20 C) %
BBRy 7 AB L. BB BRLTHWARNWIE2HERLTEROHEL, 573z
LB Fig. 1 (D) ITAN, HBIXBELEISAFAS Y MY 2LDUELEBOEREH
L. AZNT7—ARY MVERIELE, —BMIOZEZE (D) 13 12T 8—)%E
T3 EITEDBIEANY T LBREE TEEREMR TS LD ICBS L. |
(5280) BEALZ?2*"NpZRBBA A4 HMBEICXDBERL. 2o UBEMABRILEE
ZEZH 7 0 OCTHEALN pO,lc Lk, FIERDUO,EN D O, ZIBICEN L, KR
BE%. 2R 700CTMEAL, UO,ENDO,OESYELE. Ry MNER, B
zerh (1 0°°Pa) 1400CTHRMMEALA. X5HIZ. KE&KHF1000CT10
RefImELL. U, _Np O, x=0.2,0.1) #AbELk, To—HELBL, XREH
BB L DABOMRETo 2. HBDOREE, LRORBERITANAZNT T —Z R
7 RVERIELZ.

25mm Indium ring

20
mm

VAL S,

S~
(A) sample  (B) © D)
Fig.1 Sample holder for 2"Np compound. (A) is combined with (B), (C) and (D).
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(#ERVUEZ) U, _Np,O, (x -
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1 'ﬁ:.{ElIE}.E\ Hh EEIE%\ E*{E 17, %37@ Uo.szo.zOz (B) and Uo.ngo,loz (C) at 80K.

BEHMEEEREY  1B01(1993).

2)J. Jové, A. Cousson, H. Abazli, A. Tabuteau, T. Thévenin and M. Pagés, Hyperfine interactions,
39(1988)1. :

3) A. Tabuteau, J. Jové, M. Pagés, C. H. de Novion, and J. Gal, Solid State Commun.,50(1984)357.

MOSSBAUER SPECTROSCOPIC STUDIES OF NEPTUNIUM COMPOUNDS NO.4)
- Confirmation of Measurment and Application to U ,Np, O, -
Masami NAKADA, Nobuyuki M. MASAKI, Masakatsu SAEKI, Advanced Science Research
Center, JAERI; Toshiyuki YAMASHITA, Department of Chemistry and Fuel Research, JAERI,
Tomohiro YOSHINAGA, Faculty of Science, Toho University

A sample holder was developed for 2'Np Mgssbauer spectroscopy. It was confirmed that a
"Np compound was tightly sealed in the holder to liquid helium temperature. Mossbauer spectra
of U, Np O, (x=0.2, 0.1) sealed in the holder were measured at 80K. Isomer shift was -5.7 mm/s.
This value agreed with previous report.
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Fig.1. Mossbauer spectra of Eu2Nb203 Fig 3. Quadrupole splitting:
~ atroom temperature ¢°qQ and v (asymmetry parameter)

SEXR

1) PHEXE. EAETT. ERER. PRHEX. BERLFERFE6 9FEFEFR3B233(1995).
2) G. K. SHENOY and B. D. DUNLAP, Nuclear Instruments and Methods, 71 (1969) 285.
3) M. SAEKI, M. NAKADA, N. M. MASAKI and A. NAKAMURA, ICAME-95(Italy), 1995.

Méssbauer spectroscopic study of Eu - Nb mixed oxide

- on the compound of EuzNboO3 -

Nobuyuki M. MASAKI, Masami NAKADA, Masakatsu SAEKI, Akio NAKAMURA
Japan Atomic Energy Research Institute

Eu-Nb oxides were investigated by means of !° 1Eu Mossbauer spectroscopy, powder X-ray
diffraction method and magnetic susceptibility measurement. Stoichiometric quantities of Euy03
and Nb metal were mixed and heated in the temperature range between 1000 and 1100°C for

several ten hours in vacuum (10'3-104 Pa). As the reaction proceeds, the valence of Eu(Ill) is

reduced to Eu(Il) and-a cubic-perovskite type compound is formed.
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BEHAVIOR OF ELEMENTS IN SALINE SOILS OF TURPAN BASIN, CHINA.
Noriko SHINJO, Hiroaki HARAKAWA, Yuko SAITO, Kan KIMURA

College of Science and Engincering, Aoyama Gakuin University

Sadayo YABUKI, Akihiko OKADA

The Institute of Physical and Chemical Rescarch (RIKEN)

For clucidation of the mechanism of salt accumulation in arid land, the chemical
composition of soil and water samples in Turpan Basin was dctermined, and the
distribution and behavior of salt-constituting and trace clements were discussed
with the effects of evaporation and capillary action.
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Table 1 Annual ?'°Pb flux, sedimentation rate, and '°"Cs inventory for the cores
of Lake Biwa.

Yater. Core Annual  Sedimenta- L37Cs
Core  Sampling time depth length 21%Ph flux tion rate inventory
o cn Bg-cm™?-y ! gecm?.y! Bq-.cn?
Sttl Oct. 25, 1991 37.5 8 - 0.0172 0.091 0.18
St4  Oct. 25, 1991 50.7 10 - 0.0078 0.027 0.071
#3 Dec. 8, 1995  88.7 45 0.0092 0.022 0. 093
; TR ;’}'T
; THT ALY (1] 1 0 2000
- TE ...;TTET” % @- 4
: 1_ B
. T (*wﬁ A j\"’\’l' " @
a i ' N % | )
- NN c 21900}
S Al 5 2
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e AnupgREc=gllzgbing 3 1800[
A2l 3 [ L L o)
CHATM AR T 2% 80 700 50 1700 .05
] As/ 1ng-g As/Mn
4 =Bl LEER -+ Fig. 2 Depth profile of Fig. 3 Variation of
- \f fonlaniwyorantiuvny e AS. As/Mn ratio.

s 136700 as w 15

® :S#l H:S#4 O #3
Fig. 1 Sampling sites at Lake Biwa
[ 8% 30k ] -
1) /bR S @ B2 B4 FHRIMEEELE 2B14(1978)
2) Y. Katsuragi: Pap. Met. Geophys., 33, 277-291(1983)

Vertical distribution of chemical elements and depaosition age by *'°Pb and '®7Cs
dating in the sediments of Lake Biwa ’
Sadao KOJIMA, Aichi Medical Universitly
Toshio NAKAMURA, Dating and Materials Research Center, Nagoya University
Kiichiro YOKOTA, Lake Biwa Research Institute
Kyoko SOGA, Michiaki FURUKA¥A, Faculty of Science, Nagoya University

Radioactivities of ?'°Pb and '*'Cs in sediment cores, collected from Lake
Biwa were measured by 7 -ray spectrometry to determine deposition rate. Neutron
activation analysis was adopted for vertical distribution of chemical composi-
tion. V¥e found that the input of Cr, Zn, As and Sb from artificial .source ap-
peared since 1900, and increased considerahly after 1950.
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Study on fall—out radioactiviteis in mountainous area
Takayuki ONO, Sadaaki FURUTA, Yuji NAKAJIMA
Ningyo—toge works, Power reactor and nuclear fuel development corporation

The level of radioactivity concentration from Fall—out in mountainous area measured from 1981 to
1994 is discussed. The detected fall—out pulutonium is high compare with the average in Japan due to
the much precipitation in mountainous area, is the same level as that in similar area found in other

reports.
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Fig. 1 Precipitation and mean weights of samples treated with diffrent ways

TRITIUM CYCLE IN FOREST SOIL
Hideki KAKIUCHI, Noriyuki MOMOSHIMA, Y onezo MAEDA and Tomio OKAI'
Faculty of Science, Kyusyu University, "Faculty of Engineering, Kyushu
University

Microbial activity is supposed to be contributing to the elevation of tritium
concentration in litter and underlying humus layers on forest floor. To-examine the
effect of microbial activity on tritium concentration, green pine needles irradiated with
®Co gamma-ray, sterilized chemically, and untreated were placed on the floor of pine
stand and the change of the tritium concentrations, free water tritium (FWT) and
organically bound tritium (OBT),' were measured by an LSC. Low FWT concentrations
were observed on the samples collected for a few days after much precipitation,
suggesting that the variation of tritium concentration in the rain was imposed on that of
the pine neddles.
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WIREEIRFERA T b Y U ATHIY Ule. Mk R B OB ERE 0" Tcn 2 BB OF s & CHE L T Hiz
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Table 1 Tk ERHRDDMTERZ R T, ICP-MS & S HBHIEDOKRIIR —HLTWS, FFICIHL
7o ¥Cs DRI XA HRD LN EEHIZ1.2x10% & 13x10° TH Y, 74 —AT 7 MTEIfe Sh 2 But e
H28x10 X v —Mi@mh ol ZDZ X, #KRBTIESTc L WCsIZRI U X 5 it 2B L Tn5 5. BEOZE
MERRTIIRZ > HZHZWM > TNWDZ L ARE LTINS,

Table 1. Concentration of Tc-99 in litter/ humus samples collected in the pine and the cedar forests

Tc-99 (uBq/ g dry)

Method Pine forest Cedar forest
ICP-MS 42.9+0.1 19.1+0.1
Beta-ray 40.2£1.5 13.0+1.2
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Fig. 1 Tc-99 concentrations in surface seawater. Counting error (1a), uBq/!

Tc-99 CONCENTRATIONS IN SURFACE SEAWATER AND LITTER/HUMUS IN FOREST SOIL
Muhamad SAYAD, Noriyuki MOMOSHIMA, Hideki KAKIUCHI, Yonezo MAEDA, Faculty of Science,
Kyushu University

Concentrations of Tc-99 were determined by Inductively coupled plasma mass spectrometry (ICP-
MS) in surface seawater of the Pacific Ocean and the litter/humus samples collected in the pine and cedar
forests. The concentrations of Tc-99 in seawater decrease form the coastal seawater in Japan to the surface
seawater near equator, following the world-wide fallout-pattern. The Tc-99 in the forest soil were determined
by ICP-MS and a conventional beta-ray counting gave consistent results. The activity ratio Tc-99/ Cs-137
indicates that the behavior of these radionuclides is different between marine and terrestrial environments.
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Table.1 activity ratio of 226Ra/228Ra

sample 226Rga /228Ra
IR 5RK 0.038
JE#eH in 5.8
6% out 36

4321012345678 91011
Distance/mm

Fig. 1. The distribution of radioactivity
along the growing direction of Hokutolite.

RADIOCACTIVITY AND CHEMICAL COMPOSITION IN HOKUTOLITE FROM HOKUTO HOT
SPRING, TAIWAN.
Junichi NITA, Noriyuki MOMOSHIMA, Sinji SUGIHARA™, Yonezo MAEDA, Isamu SHINNO*,
Nobuaki MATSUOKA*, ChinWang HUANG", Faculty of Science, KyushuUniversity, % Radi oisotope
Center, Kyushu University, *Graduate School of sodal and cultural studies, Kyushu University,
*Kyushu Evaluation Association, *Chung Yuan Christian University

Distribution of radiocactivity in Hokutolite from Hokuto hot spring, Taiwan was measured with an
imaging analyzer. The high intensity part of Hokutolite in radioactivity was subjected to X-ray
diffractionanalysisand inductively coupled plasma mass spectrometry in order toestimate theratio of
Ba/Pb.Theactivity ratioof **Ra/?*Ra inHokutolite and hot spring water were determined with a Ge
detector.
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ACCUMULATION AND MIGRATION OF RADIOCACTIVE DEPOSITION IN A FOREST
Tomoko BABA, Youji INOKURA *', Shinji SUGIHARA, Susumu OSAKI™?, Yonezo MAEDA
Faculty of Science, Kyushu Uhiversity, *lFaculty of Agriculture, Kyushu University,
*?Radioisotope Center, Kyushu University

“’Cs and ‘Be in a forest transferred from atmosphere with

Migration behaviour of radionuclides
aerosol was surveyed. These radionuclides were measured in litter (Japanese cypress), forest soil
and dry and wet depositions by gamma-ray spectrometry and the migration rates of these
radionuclides in a forest were estimated from the distribution of the actitivity concentration. In
particular, the migration rate of **’Cs in soil and the speciation obtained by sequential extraction
method were discussed.
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Local Resuspension of Fallout-Derived '®"Cs

Yoichi ISHIKAWA, Takeshi OGAWA, Kyoji SAGA, Yasuaki MORI, Tsutomu SEKINE* and

Kenji YOSHIHARA*®

Environ. Radioactivity Res. Inst. Miyagi
Graduate School of Séience, Tohoku University*
Tohoku Culture School*”

Local resuspension of fallout-derived '®7Cs was studied at 10 sites in Miyagi

Prefecture, Japan, under different environmental conditions. Remarkable resus-

pension of '®’Cs from the building roof was observed at Site 8 in Sendai City.

This is probably caused by northwest monsoon under dry weather conditions
winter-spring season at the Pacific coast of Honshu I[sland of Japan.
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