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107, 109Ag&6113- 115In®%nmﬂj&ﬁm

(SIRAH - FEKREI - BFMFERARE? - 4B RE?)
ORFEN - FHFE - K\EM - jRA & - REF— - BWRH—H°
- I BEEA3

[(F] 140MeVIALORXTFELEFHEEOHEERAIK L > T, nPHTFARBENE, 2D
RIGWZ2WT, BAOT V=71, BEHEENICEAWEER(y ,xY), B, (v,77xn)
RISWHEBL, "Li~2°BiCOR—FMEDT—F vy b bEUSHHEEEONEE E
2T, KTFIINVF-RUENBEBA R LB BELERARNTE R, (v, 7z )G
WHELTER, ZNET, 3YFTIE5V,5%0ok1x=0,2,3D, /127 1Cidx=0~6,33Cs
T =0~ 9F L DOERENEBELNTBY, x=0,2,3FAEFEEI» L HFHIICA =89~12TH D I
BYEENTEBR LT R>TER, —F, s24BEL TR Y7LV BLBRICRIEOAR S
BY—T v Mhzwv, £ZT, 2DO0RERMEEL b O RARFELDASK T InhbEMK T
58n, CABEHEL, 1°%AgL 13 In2NFNDx=4,BEERDB L EL, EHIZ,
RIEOWERF—yEREZEHNEL, 1°%g, 115D (y , 7z )RIETER T H109Pd&1150
DHAHEFNHEEZ T 72, BONLERNRBIZBEAL T, TNETOVAFITVIRE
DEEHIZOVWTEET S,

[EB] AelEMEREILU2InClsFE 2200 EEZ, C—LAFE=FY—DAMRE 2T
AR &3z, WAL AKBHEISOMeVE T LINCR U R AEIFL.3GeVETFY 7o btarsh b
BonsHEBAHR TR LI, BHE, g5 —7 v M LPIRTC, InF—5 v b2 b
BCARUSIZ FNFNLETEL, yHMARZ I NOXA N =% 7o, EBRUBTOR
Mo LBy THB 11,

(EREeER] AEERO—HELT, Fig.lik** Inh 5D 113300 I K % Hl B st B D
BRIINVFEF—CEo)DBEHEE LTERET, 113500 ERMIZ, TableliZRd 220D x "HEFIK
HERBIZMAT, TRNEFNKAFRE 3 In(,n)138n,15In(p, 3n) 1 3SnDHF 5L &
IN3, KK FRICOFESRBEROFEICBUTRD, MBPICHEBRTRLUE, o
BBIZOWTHRAMRDO “KRICHEZT, Bohfz(y, 7z xn)KIGCOREIZII3n& [
UL 2ODRIGORTH 3 (Tablel)e ZDF¥ =4y ME(A250)TO(y, r HIEIZ, 96
+Tub/eq.q. E—ETHB 12, COEEHEZE,O,@0 5150, 1%%g(y , r 72, X
BIZINBDEMNQ,B®D113n, 107 g(y, m 2n)E KELEbVv (BBLT) LRET
niE, 150,100 (y , 2 AR E B, [F) KR X 32, (y, 7 72n)iFA.=51,59,
89Kk Tr127,133,139,175,209CDEMNH Y, WHFEELOLBICIV ZIOREREARTE 3,
(v, )b EMRONFENRTE, A OZ ZTRDA151n,1%%0¢(y, wr 2n) &115]n,10%4¢g
(v, 7 i) OPHEOEEZ BRI TTHEZ LE2EZRTIE, BUALRHERERDONS,
IhEZEHIZTZLQ, @515, 1% (v, 2z )R/ BNE, Bz, > In0FE A
REFEERZL.3%TH B0, 3In(y, 7z x5y, 7 - (x+2)n) & V 2~5{EFLL F K %
WHREEHEAH Y AT LD ERTELV, HL, (v, 2B (y, 7z 20D/ 2BETORIZ
EAEISNIZ LB,

DEDXIRLTHLNIHERDS BEo=800MeVDBEE 2Fig. 2ZRT, BEFI5],
1094 x=2,4,5, FHHMA VEIZ3[n,107AgDx=2,3, HIKLEZBOY—¥ v FOERETH
32, TNFET, AMINLRTORBIZBLTRAIESEMNRZL, xSHOWTRHE (£
W), xZATDOWTIRAE (R WE->TERY, SRELNEEICEY, ZO8EREI
BIID2BLADIN—TDUVAFYTF Y7 ADELEEZZRHITEZENTES, LAL, (v,
ZAMZEALTRTFEBEIYV BBEVEE 2o, T/, 194, 115 (y, n )RS =E
i3, (v, n ) ERBEICAZ0T—FET, 17T£2ubleq.q.EFBLRWEREE->TWS,
LHAL, Wwihd, S5IHIPVE AT YT TOUEEZMATHE, BES2EDAILEN
H3,
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Table 1 | Products | Half Life Reactions
11388y 115d YU3In(y, 7)) + Y13 [n(y,w"2n)----- @
t118n 35.3m 13 y(y,z"2n) + 1500 (y ,r4n)----- Q
1108y 4.11h 113 (y,r"3n) + 115In(y,mhn)----- &)
107¢d 6.50h 10704(y , ") + 199Cd(y , 7w~ 2n)----- @
10504 55.5m 10704 (y , w~2n) + 199CA(y ,wr4n)----- ®
10404 57.Tm 10704(y, . 73n) + 109Cd(y,mwhn)----- ®
1000 — T T T T | E— T 1000 [ v T y Y v T T
s Obsd.yields of *~Sn [l X=
; e
| [ oM
I Net yields of *Sn from {lo®
100 131n (Y, x7) and !15In (¥, x~20) <®
- F —— 77T 7] w0 LD}
o - Secondaries from ';l L 0 ®
g . ® N 11311’1([),1’1) and 1151n(p,3n) g l o] @
2 10 i g lle®
= P : %
= r . 1 < 0@
& : >1 . ’1'
L 10 ot
o [
i 3 [ !
L. : :4 :. {J :I
- | Qe - | P
/I | IR 1 ®@@J@ @@1:@ (|—X4 1
150 200

; : " 1 1 ] "
X 200 400 600 800 1000 0 50 100

0
Qx Bremsstrahlung end-point energy (MeV] Target Mass Number (At
Fig2 (y, x"xn) reaction yields at Eq=800MeV as a

Fig.1 The observed yields of }1%n from *'In as

a function of Eg. function of A:.

THE PHOTOPION REACTIONS ON 107-109pg AND 113.115]p
Hiromitsu HABA, Hidehiko KASAI, Yasuji OURA, Koh SAKAMOTO, Faculty of Science,

Kanazawa University
Seiichi SHIBATA, Institute of Nuclear Study, University of Tokyo
Ichirou FUJIWARA, School of Economics, Otemongakuin University

Michiaki FURUKAWA, Faculty of Science, Nagoya University
Radiochemical yield measurements are reported for photopion reactions of

(v.,7m*) and (v ,7xn) for x = 2~5 on 97 1%%g and 13 '15[n at bremsstralung
end-point energies(Eg) of 50 - 1200 MeV. The measured yields have been discussed

by comparing with the systematics obtained by our group.
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EOPRHLFNF—BA T VEBERIBICBT 2 RBERY O AERH

(ZBRHE*, RAHE?, BMEK®, #EH*) ORK E', gNERE",
W OFE?, ERZE, AR, NBEB, FE OB, EUHEZ,
RARBER?, G, TP

[HULoir] EBERLES/FVOBRBTE, BLXOBRGICNISBREAENEDS
HEEENDZ, ZOBRAEOBEPMORIG L OHABEMS, RIEKICBT 3T
—ARPREER, RUCEHE -  AEHBBTRLEOODWTHARS I LNHEZ, Filx
ANVF—HBRIEBWTR, . EABBF AR LA PHERRIEOBE A fissioning
nucleus X EFE X o h, BREBRKILEOBRABEE2FARZI ZLE, CoHEBORGEEDE
tE2METHLECERTH 3,

B2 hET, Auk VERTAUr ORIz AN F —SHBICBIARIGERD 2, wbi
% thick target-thick catcher iz & D X, fissioning nucleus ~DOEEEBTMH Y
— 59 FEAODEBRMIZENILERWEL, *OMEECERABO L 2V F — kM
PORBEREKIGEOEABEZERLTCEL.Y 22 T0X512, BOEEEOERYOR
EPHATEEONE, RUBABELZIVELIARSEDIE, BRORBRIIBNT
ERYOAEAREZMNET BEREBDE, T2TR, SHIT-EERLMEEELME
L, BEZTRBOoNETF—YATLEER>DWTERZRKS S,

[EE] BYERBELCEHEFRY v/ ¥4 70tuvE3bY—-L54 Y TiTolk,
FBRERBEHEHASF 2 vyNN—AIKZ, Fig. 2 URT IS R2ABEKRYISEE:» v F v — 2o
EABRKO7Z 7V NVEF 2 UN—2REL, BAEMFHEERToR. ¥—F v FiEANY
YYVTWEIDER UE~300unZEOLET, U—LBIICHL27.3° tEWE, BEER
BZhFTCI23H, Table 1 IR UL7EHETITo 2, REShEZERYWOBAEDIMITZ, F
»VF v —EEE-LHIZOWTH.OERKRE, BElAFHICSSE LT, FEHIE Yy HEHE
LD RDE,

(BREBR)] T--YRHEEMBFD (—FHPED) THHH, *N13BMeV/U)THED &
CARMUMBRBIZOVWTHEDNHNELNLTVWS, Fig. 2 CHROMERT. ChALDET —
FIETH, BARERYBELEZONE DD, BEBERY, RUCY—F v +Ho
FARBERDTAHAEARFLREREVWIERONS, 5%, ABORTIhETiCBOH

TWBEHRSEHERTRES

Table 1. Irradiation conditions for Au target FoTERER-"BELROEM
: EBIRW, BARERDOR
Particle  Energy Irrad%ation Numbt?r of 2 (RAOHE) PHRRIED
(MeV/u) duration (hr) particle*(x1014) BEAED Y — bk M e % 25
40pplat 38 4.0 9.0 i Lzn,
40pp17+ 95 3.4 1.6 [Reference]
14N7+ 135 3.8 2.4

1) 85, H3TEKHMER

* Full ionization of the incident ions was assumed. ® =, 1A12 (1993).
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Fig. 2. Angular distribution of some 0.0 l )
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system of 197pu + N(135MeV/u). Angle (degree)

ANGULAR DISTRIBUTION OF RECOIL PRODUCTS IN THE HEAVY-ION REACTION
OF GOLD IN THE INTERMEDIATE ENERGY RANGE

Atsushi SHINOHARAL, Junji KUrRacHI!, Kazuhiko MUKAIZ, Yoshihiko
SATO!, shigetoshi KIRYU!, Sadao KOJIMAS, Tadashi SAITOZ,
Akihiko YOKOYAMAZ, Yoshitaka OHKUBO?, Michiaki FURUKAWAL, and
Fumitoshi AMBE?

Faculty of Science, Nagoya Universityl, Faculty of Science,
Osaka Universityz, Radioisotope Research Center, Aichi Medical
Universitys, The Institute of Physical and Chemical Research?

Angular distributions of the recoil products were measured
for the Au + 40Ar(95,38MeV/u) and Au + 14N(135MeV/u) reaction
systems by means of a radiochemical technique. Competition
process between fission and spallation, as well as fission
properties in this energy range, will be discussed on the basis
of moving frame angular distributions deduced from the data.
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A NVRVEEFIZBI B85 hEFKERFORE)
—BEKZFERA AR L - BIRWHEELRORE —

(BRE! - RAH - BHEKRS - EMAHEF - =)
ONBETF#! - %E E!- Z0RE! - H)IBHAE - 7 B2
BILBAE? - NBESES - AIMAMS - =R

(B8] A HHTFAREET (prn-) 3WE EPTEPH%OJ;M EHEN, MOEF~
TREEIEL R EHFROME 2o TWna, I, WEIBFEE (pn- — mno)
THELS 2y (0 — 2y) OBEIZE- TT%‘JEZB‘%T“E'&M“% TENTE L, AWRS
w—ffumvﬁﬁaAfﬁgﬁmﬁmétzé&w:k%ﬂ%t 7 )va—)v (ROH)
EkEREE A FEMABIA L -7V a— v (ROD) DHERIFEIZL D, BEMBOKZOHE
WRPRELTE, WVEVETIE, 0-HDOHEEDBVRNR, Z84& & LTHIERE
LTWAZEDLpn DERERICT VI — VP FOILER RS RATFNE, 2T
X, SEOESHY VEVER (RCOOH) & FnBEAEEBEERMA (RCOD) 12DV TOHEIERER
TEREL, BEORL 2pn-DRBIZOWTEET 5,

[£E] ERIIE ANV —WEEWREFROINVHEFL Y20 2D r pF x5
WTITo 72 WEEBHI I VKR VB (CH,, CO0H) & A VAK B~ d(CH,,,C00D) ®
Hn=1,2,3,5 7% T, n=2l DA NVE VB — d 13, BEAAIVEVEROEKIZ X BHK
SR E > TEBEL, B EHEREHAV, T2, KSEFELADLEICILE TH
7J<l,7to HEZ19.5ml DK 2 7TV I =7 ABH U FIVAR VS — (T0X5E5X5m) 12 A

N, r-EE2X10sEE T2 ~5BMITo 7z MERBEISIZE o THRE L Zn' DA
BIZEATMeVD 2 y MEERCHBE LSBT IRAF 2V yaT7h vy —THIZEL.
IR ICn X # %2 ETICRRE L -LEPSTHIZE L 720

[BREZE] nXBOARYT PV LRERVBRESNOBERZ, T0MeVD 2 y D
ARYT MVHBHKENOHEERW,) 2 KDz, Fig 1EH VK VEBRD TV )VEDRKE
DT BWDELERL TV 5, Wy(RCOOD) 226 7V F)VEDKE 147 ) Dk
R (RO #. W,(RCOOH)-W,(RCOOD) A5 # VAR F LV EDKE 1 Y472 ) DR RO
RO, Fig 2l FHOEF 1 EHL ) ORERVBEOHERE, N0 LES
L7 AKREANOBEREDLERT, 73— VROHEE TIERS/R, & RO/R 5 A5 HIE
BZRL TR L, BIECERFER TIEH VA VB CIERY/RASEIMER % 7R L
TWaHDOD, RYRTIEHEILDEFKE (HEIMERMZRL TV, ZOERILT
WA= VRTHANVREVEBEDT VENVEOKEIIIEN-EHF DO (external
transfer) DEENLLNLDS, HIVRVEEOH VAT VIVEDKFEIZIL external
transfer DHFEHRIFLEAELRVWEZZ NS,

A1, L BB RITV. ANVRYBROEHHEICOEE L oZEB v
DTV FETH b, '
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Fig.1 Charge exchange probabilities

(WH) as a function of the number Fig.2 Capture ratios of hydrogen

of carbon atoms of carboxylic to carbon atom and oxygen atom.
acids

BEHAVIOR OF PIONIC HYDROGEN IN CARBOXYLIC ACIDS — SELECTIVE MEASUREMENTS BY
USING DEUTERATED COMPOUNDS —

Chihiro MURATA, Atsushi SHINOHARA, Toshiharu MUROYAMA, Michiaki FURUKAWA,
Faculty of Science, Nagoya University

Tadashi SAITO, Akihiko YOKOYAMA, Faculty of Science, Osaka University
Sadao KOJIMA, Radioisotope Research Center, Aichi Medical University
Hisakazu MURAMATSU, Faculty of Eucation, Shinshu University

Taichi MIURA, National Laboratory for High Energy Physics (KEK)

The 2y-rays from m® decay and pionic X-rays were measured for a series of
normal caboxylic acids and the deuterated ones. Capture ratios of hydrogen of
the carboxyl group to oxygen atom indicated no contribution of external
transfer. The result do not agree with the previous studies for alcohol
system, where external transfer has been observed. The transfer mechanism on
the caboxylic acid system will be discussed from transfer parameters.
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(REERNL! - AHEAK! - ShIER - REFAE® - OFAEES

(12 COHI)

Eﬁ%ﬁﬁ&@mﬂkﬁbh%ivk\ﬁﬁﬁE&éL%hr@%Eﬁ&Lfoéﬁﬁmﬂ%%#
B e RSERINOBARLBREIDO oL 5, 0%, THOLEES L. BEEERNT &
B UTHEEL TV, BBEEOHIEFTHIRELY, o THBRED:DOEREHERED
¥, EEELAS AR LR, BEERERT R Ltuwadhid. FEEEorER
EhShEWTHS 5. Bxid. BrOEEEHITHID BABOERER I BWT. BILSEHER
DFEA 4 VEEMERICEE35Y 7+ — FEELZIGH L T BEBROAOZ DDA OTHES %,

KK HEEOBIC BT 2 EBMPERIOREERTHD, F—xLx v FELTBERERL
oo BIZIEN HIBRENASERE UTRELHE S MERET 254, 2OREDKTLERS
Bl ABERFOREETOEENHICEE L.

(RE)

KRBEENSRBE. FRAF—TNISEBE U 7 kR HE4E 3 MPAICB L, FFEERL T
HIRZ T FROT AT —7 1T KREOFRRBOUENRETH 5. ZDbERE LTI
YT ARON R F— T ABERNBOLBELH W, TOBE. HARM v FEHT LR
ERAToLESE (EHS. 2539, Son. E&3m) »’REKBEHL. BESh 3. 2088
FEHEIH T 2mTHBo O AT — 7 VAR REREBTH - 7270 O3, KRFERE L TH
LA EAEL Sh. BREREITHE. B8 UTBRLAZ S, KREREREL
ShiEW RREBADOXSREL S HENHFREREOFEENEN L T& . BRI X F—7 v
DEFREIEA 4 V5 7 x — FEEINEIT- 720

SH 7 5 — FEELO—>OREE. FRIBHETH 0. TS EEETE 3 2 & RFEERED
THB. LirLs BAOKKBBORIIC XD, REKAZRZOMNEWIRR SN, OFEREE
D—oDFEETH D S B4 EREEEO K BVEHRIHT 3BEETER 30, (5%
FFBIEE L, T T b VHRTHEERES L. (TEYIET 388}, HROEBIHE
AL, $474 72HVTEBCKENEFESR & -0 BT 3EBRILBEIAOL D%, o
KIS EWSZBXHTH B,

HERENEFREREFATH . ThdORMER
HERKEN > TWBD T BYSBRFOEFHIXT
BEERFOEBOLTHRT 50 EHEFThIER

Target Beam

VEWS TEpD ABEAF Y ELTIRF B o ]

~

IMeVOTAT VA F vERWE. Bl B | gm | \ 7
D 2mOBAE LT L T, FTHEEL £4k% ETI Detector & a7 10
BBLTAET 5o E e Ly ABE—20BE, EF \U & 5
0. 2mm, WE2mOMAHE Lize 1 mBEMoORUL  Detector B
R EEEREEEL. E— 20 ASEImICHLT3 0
E. 19 omoNEBIsHEA. ASAR4 0B 3 Fig. 1. Experimental apparatus,
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Fig, 3.0xgen atoms distribution
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brass rod,
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1, K_SATO, K. HONDA, J. USHIMARL, ¥. YANOKURAand W, ARATANL. , Synp, Fire Science and Engineering., pp. 62-65. 1994

HEAVY-10N RUTHERFORD SCATTERING APPLIED TO THE FIRE INVESTIGATION =~ . .
Kazuhiro SATO', Hiro-o HONDA',Junji USHIMARU', Kinory YANDKURA2and Michi ARATANI®. 'Tokyo Fire Department, *The Institute of
aypsutitute for Environmental Sciences,

of Physical and Chemical Resarch
Eaticn of fire causes, Recentlﬁ.fires caused by

Heavy-ion-Rutherford Scattering (HIRS) has been aEplied to the investigation o Rece S
one-push type of gas tables have increased in neamber, and occupied raunks within the.u?per third in the metropolitan
refzon,The one-push type of gas tables are difficult for us to decide to be responsible the fire imitlation We employed
a orce-propagatxng brass rog of the gas table as a sampl for HIIRS, and was able to find whether~the gas table acts a
fire cause or not due to the distribution of oxygen atoms in th surface layer of the brass rod
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REAT T

1. ¥

Ho<i (FERFEFXE) OTAVF -1k, BE (FRTFET) ORRRELRT
EELRETHH. FHOREERRIVBERINLZAINVNF —F 2 —VIRYOHSH T
L[] PEREINTLIR, TOEBEIEBL - TWhH, AIFFL. M ce R
HURBARY P A—=ZOH L WL F-BREZEORBELEHNE T 5. AT,
BRELET IV F—~ORRBIUAFARY F a2 —FORELIINNF —BKEEII DN
TR B[2],
2. EB

AT b X—#it, @EOHBKNED EOM. EHFREFOIRR3IMPEF /T R
P (BHEF) WBREINTWAGBGOKRHSHT X BRI vt EBE LAV
7z, SRERGEICII? e BLCEILE U Y (Hon)B LU Clon)BIZE /7 <ig)
ZHW, HEE UV —IZIIBNCEIPB4ZfEH L7z,
3. HEBIUEBE

(1) 2REEL VT~ AFOSREECIIVF ORI HWIZIE. XOZiE

D5,
19784 LI BIRRIEEERE 128 " Ay (411.794 £0.008 keV)
19784 DIf%E © BRERE fE# "®Au (411.804 41 +0.000 11 keV)
19864ELIFE ©  HERE FEHe *Au (411.807 59 + 0.000 01 keV)

72721 pre-1986iHE{REIIEL = 1.239 852 0x 10° eV m + 2.6 ppm T, post-1986 Tl ifE
{REKEN = 1.239 842 44 x 10° eV m + 0.03 ppmARH I N TV 5,

(2) ZRIVF—EDIRY  1IBFEOREBEOEEIIFEL T, L. ZRXIVF DR
DARSppmBH B, LATIN., HUTHANRY b A b2k a8V F—
Fro—VOBEPTTOHLNG, LA, Bl (BEyH) BLUR2 (BIEEy#)
WRT LT, vy AT FaA Y — (BHZAVF-RERIZLD) LatiRE
WEATIRVF—fli R

E—OZL VT 9T A &(E) = gy Axp/AE -1 (1)

KP4 YTy IR &E)=cy 3/E- 1 2)
WEoTHET AL, HOMURUVARLN, 22 Lid. HEBLNTWAIILEA
FOBHEOMEIEN ANV F IRV DHLHZ ELBR TS, —FH. FRNFEFIXHED
TRIVF~HZHREL FAFICEET AL, R3ERT L. FFEORIISERLNS,

(3) ELAINF-BE FHLWLRINF-BEOMEE2H 41137, TRAVF—
BIELE. ABE— 72 BT ARENRICEARAEINTWAESZROPOME (T
v g Fx) E¥KeD606nmEEHECHE LN TV ERFOTRIVF—EL B3G5 2
ETHb. .

(4) VAT L—KIE AT POXA—FDLATLERIEEE. ¥ AT LOIELLH
HOWIETH A, CORDITRENIVY—2F/ATS. /YU — 55T ERBH AR
L. 200 (Y haAd F) 22900 hBEEENIeO . 7Ib—Otal
NEBERIIEEARROLOERE A AAF v 22 L CEEBERIDSL AL, 4
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Tty bARA Y b -x, BRBIOR G E A Lz, FELRPIBOHERRIIEEIEAT T4
BIBCIERIL .
4. £t
SRFBL TV F OIRRRED LAV ~EFRATE 5. BETRILVF-RE
WBEANNF - HRBREBRICEAAENTWAERASHEDOLY Frq R L2t olT 5,
Xk (1] T. Kishikawa, J. Nucl. Sci. Tech., 28 (1991) 487.
[2] T. Kishikawa, 1994 Symp. on Radiation Measurement and Application
(Michigan, 1994); idem, Nucl. Instr. and Meth. (1994) in press.

eV
— 44.4 308()r) - 264(Ta)
= - 31.9 295(r) - 264(Ta) 2225 H(n.g)
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PRECISE ENERGY CALIBRATION OF GAMMA-RAY SPECTROMETER WITH A Ge
DETECTOR
Toshiaki KISHIKAWA, Faculty of Engineering, Kumamoto University

Present status of a reference standard energy of photon is summarized.
Deviations of photon as well as muonic-atom X-ray energies are demonstrated for
several nuclides and atoms, respectively. Principal method of the system calibration
for a precise energy measurement is described.
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BB TER. ZOrvHRIE. P UORBE - FOME (BEBEHLI%) £S5, **'Th
DEELRETZ2HOTIHAZN, X, T2 A¥—-HIZ**'Th ONPEHEBREFREIZES Lx
WicLRBESRZCLETELRN, ThoDT &Y. H20keV DX TFid205KeViid L X
NS 185KeVL R AD vy BRI L 219.6KeV DY B THIELHERTES. 2ORBES
OEFEIZL.3%TH Y., 18KeVr ROBEHAEZLPLZYVRELBEBETE S, M-E2 BE
OHBEREZEBLTH, EHUXMEO54% 2HBET2REAXF+9THY. aHEODE
&0 L-HERZOLOORELBHELBbN 3,

Ex/keV v branching ratio a from 23°U
65, 24, 7, 2, 2 7/
-9/2  236.89 18% ,
43, 43, 14, W)
-7/2  205.31 ' 57%
| 84, 16 %
-5/2  185.71 — - 4%
[752] V4
+11/2 161.94 - 0.7%
e
+9/2 96.13 1.2%
v
+7/2 41.95 3.7%
4,6% <
+5/2 .
[633] 231Th (25. 52h)

Fig.1 ~v-transitions of %*'Th (According to "Table of Isotopes" 7th edn.)

PRECISE OBSERVATION OF THE -~ -RAYS ASSOCIATED WITH THE o« -DECAY OF ?25UShinichi
KOYAMA, Yuko OHTSUKA and Katsunori YOSHIKAWA, Oarai engeneering Center,Power Re
actor Nuclear Fuel Developing Coorporation. Toshiaki MITSUGASHIRA, Yoshimitsu SU
ZUKI and Makoto WATANABE, Institute for Materials Research, Tohoku University.
Tsutomu OHTSUKI and Jirouta KASAGI, Nuclear Science Laboratory, Faculty of
Science, Tohoku University. i

By using highly enriched #3°U and high purity germanium detertor with thin Be
entrance window, the v -ray spectra of %3°U were observed. The emission of 19.6
keV v -ray that might be assigned to the transition from 205keV state(-7/2) of
231Th(-7/2) to 185keV state(-5/2) was clearly observed. The a- ¥y coincidence
date strongly support the above assignment. The rate of emission was determined
to be about 1.3%. This is the first report of the emission rate but the rate

seems to be too small to explain the large emission rate of the main 185keV v -

ray of 2350,

—162—



2P07

aAVE 12— ERWVEERICONT
O/ZMEZ. RIFE—ER. FIFIE
(JEE ki)

FUsHIC

HEHE ST PBREMSHENE L ETRAEETE 58, 754V TavEa—
5 ERAWICRIBIR 21765 ODN—RIITH B, LIREEMTNObIVEL -9 %
B BIEMSTREOVSBITIC DO T ORSRE (LU TEHETZ = 2 7D RITIA T
3, ViRBT OV SARMESBABICAET b0 HNE, I—YNEELLD
DbH3, FFEBELRBHERTEET2606HNENV IV TEFETIHO
bdh B, TE. T—7XF— Y 3 /Y 30 QOMIBREANTEEEICHEL L fzDISHEO,
LB CIRARBSERTCUIBMEL G 21T 00 S ADPSIHOBTHES /XYoL AN
WTEMET B3&SIChiotc, SET—VXF—L a vERWRBIT 700 S A% E
KT3IchH-Y, HEEWERTOTSLOTOTSLY —ZAPT OFSLEEEICE
BT 38aENH-1-DT, ThoDOT oIS LAQLEETE -1,

BRAT S R D S
 SELE UyRBIT T 0 S LIRTREETH S, TNTENFIBICH > TAHTEN
SA—FICLYBFERENRELZDT, REXETINTOT OIS LEETTETH
LOTAREEDN TS H B, FloF—F 7 74T OIS LEBOERESRAELTHE b
OhHY, SEER LT OIS LATTF—57 7 1 W ERRT Z5SEFEENHEICK
B3EEZ BN,

LIz -> TESEEZ DT a3 ADRIIIBEREET. TN TNA~GLET B,
BYICENFNDT — Y DBAEESENM,. VI MHABTZv=a7ELT
Y—RO—FEROWTHELZ, TRXRNVF—KIEMRIEITOT 5 ALGCO B LRERTT
LoTW3, 7O05SA4LC FIBRLULEOZEX = XBIEELTHATESLS51CL -
T3 EAEDT OIS AREET Y27 THEELTH 22X E2FBEL T
W3, F-705S5 LATHRETITE > T,
E=0H—FREBEAENERETv= 27 IVIHBEBR2IMS EERONTHEN
RICIETOTSLED LS ICIRBADEDEH > 1=,

E—974 9540 RBEEAENTIRT 49 F 4 VTICF— U VT EMAMUER
ElEoTW3B, 70U SALBEDBIETRNF~H A4 FOADF—Y VI THY, 7O
55 LARIE - BBV A FICF—U v &264mMLTH 3,

—163—



FT—HERWICEE
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LTSS VEL—F ETR LELEREDLRSE—V % ER L. ZOF—%
EZENZTNOT 0TS LTHEF U, BITHERELF 7€y MENNE S ERIDBS DR
FERICENR DT,

F1-Eu-152E HEHE LT2IB-1D XR Y FIVERWTT 7 1 )b METERIFEITED, E—
JHIE. E—JmiE. FWHMICDWTF—7 %8 LTz, ChboD 57— (358286 LI
LICEGZBBENRONT,

P EOBIEROHEMIIERTRET 5.

DN = AEEFBREBICLBH VT INRT bOX MY~ FERERTT
R

2)P. A. Aamio, J. T. Routti and J. V. Sandberg, J. of Radioanal. and Nucl. Chem
124(1988)457

3)E. Von Merrwall, M. D. Gawlik, Comp. Phys. Comm. 7(1974)309

4)M. T. Mercier , M. J. Koskelo, J. of Radioanal. Nucl. Chem. 160(1992)233

Analysis of y-ray spectrum using computer aid.

Takayuki KOBAYASHI, Kyouichirou TOMOSAKA, Tadashi NOZAKI (School of Hygenic
Sicences, Kitasato Univ.) '

Algorithm of seven kinds of y-ray spectrum analytical software which operated on the computer
was compared.

The accuracy of the analysis and outputdata of Eu-152 spectrum was compared by using their
program. And made virtual data was analyzed by using Cs-137 by their program and output data

was compared.
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FAX : 0762-64-5742( 8)
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1. W. Tepel and H. -W. Muller, Nucl. Instr. Meth. Phys. Res. A286, 443-446(1990).
2. U. Reus and W. Westmeier, Atom. Data Nucl. Data Table 26, 1-406(1983).

GAMMA-RAY CATALOG 1992
Yasunori HAMAJIMA and Hisaaki KUDOH, Faculty of Science, Kanazawa University,
Faculty of Science, Niigata University

Gamma-ray catalog database was compiled from ENSDF (evaluated nuclear structure
data file) of NNDC(Nationél Nuclear Data Center,BNL,USA), adapted for personal
computers. This database consists 103 element ASCII files containing over 2400
entries and over 54000 gamma-ray lines, viewer and utilities, and uploads at
anonymous fip site of Kanazawa University(kipcftp.ipc.kanazawa-u.ac.jp(133.28.27.
1) /pub/MSD0S/nucldata/a2z) .
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Fig. 1. Electron densities and isomer shifts Fig. 2. Electric field gradients and -
quadrupole splittings
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Fig. 3. Optimized structures of Sn(CH 3),CH; (S=0 and 1) by means of
Gaussian program

(Sn(CH,),CH) IC oW T H i L R EL RE L., T EhoBERdElLE: L-LZ
A, BBREEIRBRBEL VRETHAZENFREND, BFEELEEAROGT
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MOLECULAR ORBITAL CALCULATION OF MOSSBAUER PARAMETERS FOR TIN
COMPOUNDS ISOLATED IN LOW TEMPERATURE MATRICES

Yasuhiro YAMADA, Kazuya ONAKA, and Takeshi TOMINAGA, School of Science, The
University of Tokyo

Molecular orbital calculations were performed to obtain electron density and electric field
gradient at the tin nucleus of tin compounds SnCl (CH,),. ,(n=0, 1, 2,3, 4) in low temperature
matrices so as to estimate the Mossbauer parameters of these species. Structures of Sn(CH,),CH,
and (Sn(CH,),CH,), produced by UV-irradiation of Sn(CH,),in low temperature matrix were
discussed by comparing the calculated and observed Mossbauer parameters.
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Fig. 1 1271 Mossbauer spectra at 20 K {X . secondary bonding 33 7R DEFREI

RELBEBZEZTOWETWERFRBELTWS, I3a7F (V) kehiz. avE (1)

LEWICHEXTHLAICNAEW 2gQ EE2FOH. ZhiZI37HE (V) LaPiZEN
BHFREWIEE BAEBFHDY QA FFLTWEHEEDNRS,

88

Table 1 Iodine-127 Mossbauer parameters at 20 K and velence electron populations
for hypervalent iodine” compounds - -

compound o* €q0 M N, N, N, N, N total Z
(mms') (MHz) ' :

1 -0.90 2470 0.81  1.94 - 1.21 0.63 - 2.00 5.78 +1.22
2 -0.98 2542 0.79  1.96  1.18  0.60 2.00 5.74  +1.26
3 -0.83 2493 074 1.92  1.18 .0.65 2.00  5.75  +1.25
4 -0.94 2499 0.84 1.95 t.22 0.61 2.00 5.78  +1.22
5 -0.96 2692 0.91  1.91 1.18  0.47 2.00 5.56 +1.44
6 ~0.77 1280 0.64

7 -1.00 1386 - 0.62

8 -0.77 1150 0.52

* Values of isomer shift are given relative to Kl at 20 K.

1271 MOSSBAUER SPECTRA OF HYPERVALENT IODINE (I
AND ITIODINE (V) COMPOUNDS

Hiroshi NANBA, Takafumi K1 TAZAWA, Masashi TAKAHASHI,

Masuo TAKEDA, Faculty of Science, Toho University

Hiroyuki SAWAHATA, Yasuo ITO, Research Center for Nuclear Science and Technoiogy, The
University of Tokyo

Todine-127 Mossbauer spectra of hypervalent iodine(l) and iodine(V) compounds were obtained at 20K
using a 1.56Bq source.The electronic states of iodine atoms are discussed based upon the Mosshauer
parameters and the valence electron populations derived by the Townes-Daily and Perlow-Per|ow
treatments.
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FBAXOXKINERBICBIT DA RNy T —
7 S NIWFTE

(EARH) W & OFTF Xl #HFip 2 +8 %

[#Z] S n-S nEEEZFOABRAXLEMIZENRXTIRRLTVWZ E3mbh T
%,V APRITHFE R A LM A OEEHTR,S n-S n R, (R=CH,-, n-CH,-, CH;)
BEDX SITHARESNDD, EleZDRISEREIIITINCONT, S n ANy T —
DIEERNTHRE LTz,

(8] #kto (CH,),S n-Sn(CH,) , (HMDT) . (n-C,H,),Sn-Sn
(n-C,H,) ; (HBDT) BHROSDEEDOEEMA VR, (CH, ,Sn-Sn (C,
Hy) , (HPDT) i (CiHy),Sn C 1 28EFHKAT. M HTEEF ) VA
CRINERDZEIZE VB, TNHDOVAXILEWEY 7au kY, Juafih,
BLOWEILRZIZE» L, BEREAE. BEKET TO~602 B 2170k, £
NEN OB Z RV IZAN. TBK TS n A ANy 7T—ARY M OHIER o .

[ E#Z8] HIUCHMD TOZ aaf ) ABK (20mo 1%) 1Z81F 53R e
305>, 60IBE LIeBDARY bV ERT . RIEHOREBHIIADOEIER (1.5.=1.34
mm/s) OAREPEN. Sn-S n#EESS n-CH,OBESIZELLTWSZ EARLT
W5, BHEEORBIZIEEZICIEERTE 7Ly MBS, Z ORI EMEES 7
F (I.S.=136mm/s) BLUOUBRFTHE (Q.S.=348mm/s) DENE, RY<v—
HiEELoTWS (CH,) ,SnCl E¢MEESNE, Tibb, HMD TR X
DS n-SniEREBYNFITANERY, BEOEFEFEHR EELBND, Vo
ANFYLREONF U EEERVEEAAW TR 2T o BAIX. AR MLz
SEEREIZED NP o, RNT, ZnaklaziEis LTHMDT (20mo
1%) . HBDT (20mo1%) . HPDT (1.0mo | %) DO@EKEFAML. —ERKR
(304>, 6043) HMBE L THRT DHEAHREZFANZ. W IFR & iz R
MLTRY, HPDT<HMDT<HBDTOIEFETHILMRN L VL& EKLTNDZ
LBbhrole, XPFERTIE. "MLy 7 AEERAWTHRBH LTEBY. SEEOENK
EHh Yy PERTNWD, ZOHBEICIE. ETARDT Y I NVERBRIZ—E TRV,
ERLIEABARS DN ORIGHEIZFEOIEF TELL RS EFRENS, KRiZ, HP
DT%2YZunrxy, ZaaklshBLOUELRECFA—EE (03mo 1%) Eh
L. —ERM 204) REH LT, EETHHILMBLZFAEZA, Yruurizy
<fLRFE<L 7 v RmVADQIRFTHEML TWS Z EXbhoiz, JBEEDOC-C 1
fREE T RN X —ERIZ. AT M OTELEREICT ey M5 L, K20k 57
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ERBIFRAR BT, J7bb, BIKO CCURME=F A ¥ —2h &2 - S (O S
H) 37 VAN RERET S RERTNE EBH bANCR 572, HP D TICBNCIEE
SHIE & FIRHZ B T D U B & LI B sz 72 o 72, T DEFMITEHEIRANRY b0
TEDFRIETE RS, SRR L I RIRD b DOTH B,

Me,Sn-SnMe, in CHCI, (2.0mol%)

—~
L s o O CHC!
1.00 |~ .‘H’:‘W‘ ',";é,:f;"‘ v o cal, 3
: »|%, 0.90 |- '
v |+, A
Elx e
- &% 0.80 [~ O
£ o £)s
2 0.98 - all
= = v -
a 1.00 %070 | /
o 0.
P . A
= o o :
oy{ .
g 8 060 [ /
& 0.97 |- o
) o
o i < 050 ] 1 ! ! 1
1.00 260 270 280 280 300 370
C-Cl dissociation energy of solvents (kJ/mol)
0.98 - Fig. 2. The relationship between the area ratio and
the C-Cl dissociation energy of solvents.
L 1 ! 1 1 ) . :
s 4 o 4 s Fig. 1. MOssbauer spectra of (CH; );Sn-Sn(CH; ) in

& CHCl; a) non-irradiated, b) 30min. irradiated,

"Velocity / mm sec™
and c) 60min. irradiated.

[=Ciik] 1) O.Ito, K. Hoteiya, A. Watanabe, and M. Matsuda , Bull. Chen.
Soc. Jpn.,64, 962-965 (1991).

MOSSBAUER SPECTROSCOPIC STUDY ON PHOTODISSOCIATION
OF ORGANIC DITIN COMPOUNDS
Hiroshi SAKAI, Mitsuyori NAKASHITA, Takashi MORIWAXKI, and Satoru

NAKASHIMA, Faculty of Science, Hiroshima University
The photodissociation of organic ditin compounds has been investigated by
1951 Mossbauer spectroscopy. It is revealed that trialkyltin chlorides are

formed by Cl-abstraction reaction of trialkyltin radicals.
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AulB & UARAULICEITE L TAUR RN 7 =R RILE
BRXBEI/ST — > DY — B MR

(EAH FARTR) B £ OFM & %5 ¥, IE s, fiH 8

52] AURIEFSTHY . AROL I LI FTEBL
iEE LS, LAGT-AUT0 L D &L, GuERE

DEITHEE L TWEDPTEEAD S, AgAulli2DDHEE / 2,624
HEBE & 0. y-AgAull355° CCIERF BDB-AgAuLIZEER L.

X BI2127°CTCEF RO a-AgAULIZEBT 5, ) ZOolEitE

WA F UREEPFEINTWEDY, wWE t%naaﬁ‘imbiﬁ&’% 1/ \/

SINTWRV, KMFKITAUDE L TAgAULO BFIRERHE S
EFHLMCTHEBT. PLYAUAANY T —ARY Hw&
HZEL 7=,

(5] AullHEEEEE M CHEIL D BK BTN BRI O I {EF F U L (P KEH
EMAALHIEITEVHBL /-, AgAulltAghAul=1:1L 25 X DI EL. HEHALR
%, BRIERHBCCT—EMEGEI®AZLICLVHAB L, Bo5hEBIIHERX
BERNY — N LU RIELR. PIB L TTAuA AN T — AT MVORIER, Fh
2n*Zn"Te. "PeaigiE L L. WMBE L HITISKICREILIFo7. BIETH D520 Tes
UPuL. HAEFIF (KUR) OFRENEE C°Zd" Te (150mg) LU Pr (140mg)
T 1 M ETFRETAZ L DB,

R 2 ER] “IBLOYAUX AT T —ANRY M U%EFig 18 X UFig 2l0RT. &
Jo. TRBEDANRY MU B ARINT T =85 A—% —%Table ITRT . AuD I
ANT FIVISRLTEREOE — 713, IERNFHRER (1) BPAEWEE, LR 2RITER
BLODIRBEDIFL V7DD ELBRINTH S, COIENHLRART MILLYNY
BREGER (9Q) OFFIZETHY. BENET >V VIVOE#ITA-T-AvE A L T
ETHbB. eqQUIEENTRERS T 0) &L, IVEDKEAIT SEOIFETEIRIE
I, UL, L£AuT-Aud90° L VE L. AuvliESlt bentbonding THAEEX S
N5, QO3 VkDIIYEOBFEREILS"'sp™ " Chb. —F. AgAulil BT
WA YEEZ I HEEFEL. QORI ETHY . TillTAv-ITHEEICHB>TWA,
CDZ P HAgAULT. Agl-Au-ITD &) efEiER Lo TWA I EMFTFEING, I
FEOSp-BFEEILS5.59%THY . IO RA Y EOBTFEES.50e L Vb THIIIKE
W, CRIFIPALL D D BERREENRAKEWVWILICLEEEILONSE, TNHOEE,
5. TAUANY MV & B SN 502D ETAVDIEDIE ) A AGAULODEIZ FEARTAE <
2oRERsvn, LPELDAL, BONLEIHOHEREL -7z, INiE. AUD
AT BT AURTFOSEB I AES T A MR 2 TET 545, BEHIC DWW CIEBIE
BMEHRTHDH, AgAuliZBWT, GUEONHKE N, [TA-IA 4 PP L Twb k
EZABDENIFBTRINTIRLRV, HEPTALIrOHEEHOEENTFEIN, B
EY—FXIV P EZHWCHEERTZIT> TV,
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a € 098 -
S os2 | 4 =
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o .
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© 100 [ ¥AVERLEG L AR S ISR M s
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034 . 098 |- J
¥ 1 : i 1 1 1 ! ] | I 1 1
2 -8 -4 0 4 8 1 -8 -4 0 4 I—
Velocity / mm sec™! Velocity / mm sec™
. ) . . ) 197
Fig.l Mdssbauer spectra of ¥r Fig.2 M8ssbauer spectra of 'Au
for Aul and AgAul, for AuI and AgAul,

Table 1. MOssbauer parameters of '*°I and '“Au for AuI and AgAul,

1291 197Au
3 (mm/s) e’qQ(MHz) m(%) 8”) (mm/s)  2e(mm/s)
Aul 0.17 +669 69 ~1.23 3.95

(=1.26)%  (3.94)°
(-1.32)Y  (3.98)Y
AgRuT, 0.08 ~532 25 © -0.50 - 4.49

a)The isomer shifts are relative to the ZnTe source.
b)The isomer shifts are relative to the Pt- source.
c)H.D.Bartunik et al,2.Physik,240,1(1970).

d)M.0.Faltens and D.A.Shirley,J.Chem.Phys.,53,4249(1970).

<&BEIH>
1) EM.W.Janssen,J.Less-Common Met.,59,65(1978).

I, Au-MOSSBAUER SPECTRA FOR Aul AND AgAul, AND RIETVELD ANALYSIS
OF X-RAY POWDER DIFFRACTION PATTERN ,

Hiroshi SAKAI,Takashi MORTWAKI,Satoru NAKASHIMA Koji YAMADA and Yutaka
MAEDA¥* Faculty of Science,Hiroshima University,¥Reseach Reactor Institute,Kyoto

‘University ,
I~ and **’ Au-Mossbauer spectra have been measured for Aul and AgAul, in order to
investigate the Au-I bond charactor. The relationship between the electronic confi guration and the

bond structure is discussed.
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T AT VBRF MY I LH T XD Fe- A AN T —FR
(FUKRE. #ILKR 1) OWHEM. SSAEC, FHExTE’,
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BILY VT AT URR-RETBY VTRT VBRIBHN S AR T+ b7 0y 7RSI LY b
703y 7BHEE L. ChoORHRWHOEREEBD> T3, Bl ST, 38Na0°
62WO0, 7 5 ZDPCo- v HBFHZ L DE L HWH—WHDETLE, 0 & SRFHCBRR T LIcAE
BANBk—)V (EA) 2FRICKTAESRUBICL VBT 2 2 SicBgzhLic) 51Ky #
5% D38Nay0°61WO5°Sn0, 74 7 ADMOSn- 4 ZNT T =R MVTIE, Btk 7 M OfE
BT5ZMNY T b (Ss-BFEEONER) 32 EERNEUID Thodsn™ . 452 E#
EHILT B WO TR FOWS & B ULAIBICHFET 2120, BRED SSIH~EFBRBLELUE
PIBHNEL S 2 ETHIASIND, £7:38Na,0°61W0,°Sn0,7% 7 ADIKIR A AN 7 —5ROH
ENGRONITNABEO,H360 KVEWIREBMEERL, BHEROEREZHLTL
120 KPR TIE 38Na,0°61WO0,°Fe 0,4 T XD Fe- X AT T —HREFANT, § VI RT v
BRIEA 5 Rl B1T 5. SROFHEREEY ST 5 B TEBRETT -7

[ Bl

§ VI RT VBT MY T LA T X (xNa,04(99-x)WO5* Fe,05) 13 HZEHRHR DNa,CO5
WO, 5 LU Fe, 0,517 %, L{BEALIHD%E, BRAFHTI000 °C, 2 FERIT 5 &I
OB U, WA, HEEOROIMIBIKTART S I EILE D, KEEBLAH 5 230
5B1. H U< BB, 1.8x10° Gy M EED0Co- v ARV T, FRTIT -7 TFe-

A ZNT T —FHBRORER EIEEEIC & D FRUT T, B E L T10mCid® Co(Pd) %
EMhs 7 N OEBEME L UTIIERS (a-Fe) AV, RABRZARZ MV (FT-1R)
OUFERBKBrEIC L D, R TITo7c D TAREENE L U Ta-ALOZHNT, FEEKS °C
min~! Tiio7ee -

(HEREEE]

Fig. 1IXH ¥ THBSTH#D38Na,0°61WO0,°Fe, 0,7 7 AD Fe= A AN T —=ZARY P JVERT,
WTNDARY MVBFSHIE BT T Uy PEFHIZKBHNT T Ly MO, BEEEDH
MEFITFP OFE M LT (17.2-23.9-27.0-30.8—37.0 %) 5o TRBHEHEY T (6)
IS LD Fe3*TI30.44-0.42—0.42—0.42—0.41 mm s~ D Uy Fe?* TH1.05-1.05—
1.03—0.92—0.89 mm s ' EFEFICHD LTS, MBS (0.58 mm s (Fe*) BXU 2.53 mm
sI(Fe?t)) LR (1.10 mm sTI(F B LT 0.98 mm sTI(Fe?t)) bR L H FHELRD %
T, FePt DM E 8§ OB, Fe3 B LUF OOTHHNERHHESR U 75 ZBREHRK
LT0aA, v REBHICIVBEI SEANENELVBEFBENELTNE I EETTS
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BRI 1 5 38Na,0°61WO5°Fe,05 4 7 2
DA RNG T —=ZR7 MVOEERE %
AEEEI LTS oy b LbO%Fig.
2579, ERMOBMENSTNIEE IR

58 0K &M olee BPRIAYHRAI ®

DA REREBETHHEITE. O &~

122 8 0K LIz 5 2 &A% il S ORf

RTHOIMIIL > T2 - TFig. 1

kX UFig. 200 FThOFER BFS B, H

5 2B A LT 5 WO\ OWS & B

LTWAZ EERT, ChoDERIL. &

KAZDA ZNGT = 2R bS5 Velocity / mm 57" |

Nz, SnHOBFEREICE T R E L Fig. 1. >7Fe—Mbssbauer spectra of 38Na,O*
61W0,*7Fe,0; glasses irradiated with

C—ELTS, the Co 7 -rays of (a) 0, (b) 10%,

75 RAEBRET, LF> OB R A (¢) 5x10% (d) 10°, and (¢) 5x10° Gy.
ORI ) SIOBHBIR (1,— AR @ e
ffixit. 310 °Cmm sEiy, P & OO0 q
B BROMMICEET 2B oh 3 ool . ]
%M (35 °C/mm s1) D&k D bizah 2\5 ool \'\"\.\ .
CREUREETR L, FSUEHBNTEA S | ]
RERE BT 2 BA B oA £ 00 ~ » .

200 300

(680 °C/mm s~1) 2D12BETH -7 0 100
T/K

ZDZ LIFFH WO \ERFOWS L&

. |z = . Fig. 2. Change of the absorption area (A)
RTo oLl Ladwme & —HL in the >’Fe-Mbssbauer spectra of 38Na,O°

TL y 5 o 61WO3 .57F3203 glass.

References
1) T. Nishida, T. Isobe, and M. Katada, Hyperfine Interactions, in press (1994).
2) T. Nishida, J. Radioanal. Nucl. Chem. Articles, in press (1994).

119ge-MOSSBAUER EFFECT OF SODIUM TUNGSTATE GLASSES

Tetsuaki NISHIDA, Masahito SUZUKI, and Yonezo MAEDA, Faculty of Science, Kyushu
University.

Motomi KATADA, RI Research Center, Tokyo Metropolitan University.

Low-temperature Mossbauer spectra of 38Na,0°61WO;°Fe,0;, glass yielded a large Debye
temperature 6, of 580 K. A 60Co 7 -ray irradiation of 38Na,0°61WO0;°Fe, 04 glass
resulted in a distinct reduction of Fe3* to Fe2*. The T,-vs.—A plot, in which T, is the glass
transition temperature and A the quadrupole splitting, yielded a liner relationship with a
"slope” of 310 °C/mm s™'. All these results indicate that Fe>* substitutes for the WO of
distorted WO, octahedra, as was observed for the Sn** in 38Na,0°61W05°Sn0, glass.
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W FIREN D BR%E
= 119G AT T —SHROBEN S —
(NKREILAR 17) OFBEHARBES— FHELGS A,
H X
[ Lwic]
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U, Bi,S1,Ca,Cu;0;0 FBEHAD (€5 357 2) PBiSr,CaCu,05  FEIZ HHE) %3
Ty s 25 OERAZND T —HEOHE TR, BEETEH S o bIvivb & FH TRBIORE
BRI, bbb, EXTARBEERTE 2 REIBD TEL  BFIRED ¢ i
ﬂifﬂ%bnb\t&b (FE—V Y ZARDBHTENY)  CuOET Iy FERBETSMUE (5
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B -BIEEER ORRMMEFHREOBER TH 51 5, EXTARITEOTHIREA RN
7RI FRFHOREVBEHINSRITTH S, ZOXILBENS, KMRTRHIZA%EHA
B RAFHEER ) ANTHICHIZET I v 7 AOBEEFRRBELAB U, A AT T7—HRD
HEEFTI - 7c & 2 A, HRICERIT T ER T ZRBCYIBEEADEFIEEOHES (phonon
anomaly) 8T 5 I SIZEII LT,
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RERMDBI,05. SO\ CaCO;v CuOB KUSn0, 2 fINT, FR-EHEE (A&5DI3%MAL
TESKIFP. 800 °CT10 h)—dgvﬂ (1250 °C, 30 i) =S OKKEER) -4 5 ZEE0
B (EENS5820 °)CETW - DINE) DIATERBRET, BEEN I ZA¥T I v 7 ADOFHEE
fTotz. BRIEMOMEIIEFRIUSFEEFAOTEEN SHEANY Y LABREOHR TIT -7, X
ErECu-K AR, A ZNTT—=ZART MVO#HEE LTIE10 mc1®ca119mSno RNE 3
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(EREEK]

H5 AR BiEN 5820 CCETW - WMETH I EICXDBIEERKLE L, X5IZIN%E820
°CT 3 WRINEAT 5 Z &2 D T (on)AH195 KD Bi,Sr,Ca(Cug g9,Sng 01),08 ik (7
FAEFIIwIR) &L, ;@ﬁﬂ(D“gSn—)‘ ZNG T = AR ML, T o— Ky oo
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IR Ut EREEEOEREEREEN I, BEERBBEMETRFRHOBEENEZ D, FE -
FEMHP—EENR D T U TIREEETIFTH, BEEER—E0EE LU ->TH 5, Fig
1) T R Y 7 P OREEEHIC OB FRBIOBENBR XN, T (on)Ul T THRFREIOF
B oRFHED—FE LR >TOAIENGNE, CHODERIE, EAYIZRBBEEKIT B
Th, Ay b7 LRRCYBIEEADDEE LR, phonon DEIXMEEXH, JhivBigl
FBOFIZEICB->THBEEZ SN B, BB, Fig. LHILBO T, B#RiL"combined Debye and
Einstein model"V) 518 65, Bikicd 2 BHRthETH 5,

RITERET - To, HkERO 27 ZARBEEAROERIE TR, To—-7E LT F-=7L10.
5%DSn0,0% CuOsET I v FEBETSCu0,H (2 2 2 3RDBA?D) H5EBIOME
(221 3%Y) HOC S BB EBRT B, 5 S v FROC OB B BHT
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QUENCHING OF THE LATTICE VIBRATION AT THE SUPERCONDUCTING

TRANSITION OF THE Bi,Sr,Ca(Cuy 49Sn, 01203-y SUPERCONDUCTOR
19%$n-MOSSBAUER INVESTIGATION

Tetsuakl NISHIDA, Junichi KUBOTA, Fusao ICHIKAWA, and Takafumi AOMINE

Faculty of Science, Kyushu University.

Motomi KATADA, RI Research Center, Tokyo Metropolitan University.

Low-temperature 1°Sn-Mossbauer measurements of Bi,Sr,Ca(Cug g¢,5n 01)208_ glass—
ceramics, prepared by the heat treatment of the quenched sample from room temperaturc to
820 °C, yielded a Debye temperature 0 of 240 K. Anomalous quenching of the lattice
vibration could be observed at the site of 17Sn**, because it occupied interstitial sites close
to the Cu?* of CuO; pyramids. Additional heat treatment of the superconductor at 820 °C
for 3 h resulted in a much larger 8, of 340 K3 mdlcatlng the change of the site—occupation
from interstitial sites to substitutional sites of Bi’* in the BiO, layer.
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HELFIZEB L, R TV SR AHEEHESE N 720 LR F2REL
BREAELZRATER, ¥V FEETIE, 5FTiobbh o TE T EANRFHES L FITR
~p, :

[FE] UTICEFORBEZRA~S, ORI BOHRBEHRICE>TRF— "V M
THEHE, RV T2 74 VAL ERBRBIIHALIELOTHD, EBBEETTEL
THONTHWARY 7=V UL, BOREHERIEZ o TR Y., T EHITHERAETH
B, F—Er 7k o CEEOFER S CEEENRBIITIENT 5 Z 2 BMbiIvTEY,
T OMINEII~100FI kS, ZOFRFIIBERBIHICE OV RE L R— RBRY T
ZY VT ANVAEIR—TENEZ L ERIA LT, BERESZEEREOEL (EME) &L
THALDHOTHY, BIEICEMRERPISLELRRTH AL, FEICHBECRERE
RFETHD, Fiz F—_V MEEZBEUIGRIRT S Z L2 XY, Bx OBREROBIEICHE
ATEséEZBND,

[E8] HEoORIT=V i3, BERBERR THFES SR, B F—7LTH
HULIERYIT=Y UBREANT, FXAMECLIVFRLETZ A VA THD, ZHhEH
0.5 x dem DR E S L= b D% R—30 MEOWE & & bIZPyrex BIZEAL, 7’12
N A TDOFEFE LTz, =20 MEE LTHWESEIR, RUVE(EE=LV, BR (xR
FIURE, N BAFH Il R SFeHRRED, ~"aFUaREEitfbkEmTh D,
BBEHIO0Co BRA IV TITVN, 1 Gy ~ 3 x 10° Gy DFREER TR TRN 21T, 72
B, 10Gy LA ORI,  BARFIHETREN. 1 L OEIRTO Co60 PRI HERR 2514
L7z, Flo, R T =0 VREOBEEAEIL. 7 V2 VEBERHEZAVTEHEESR
RIFCITo7=,

[FR] LUTIHERO—EERRD, Figl IRV ELE =1 (PVC) B (~150 mesh)
% F—0 MEE LT, Pyrex BICEZEFR CHA LEREIOBRETT, HEHIRY 7=
VU OBEERARLTREY, BRHEBOBEEORZEL WS, PVCHEREFERL
=358, 10Gy 75 103Gy IZE B JEVREBIIC b= - €, BB L BEEOMINE ORI
EAAEASRDOND Z b voTn, EI-BEEOEMIL, HXRI0EIZRATR, FH
LIeR Y 7 =Y v 7 4 v AEE, EEFRF TGy DA —F—ETIIE A LEEE
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OB EBENPD LN TEY, RNY 7=V -PVCHRRICRIT 2 EBEEEMIT
PVC b OHERSE F— L Itk babneEL LR B,

F—rXy AR & LTI PVC OBGIRG AR ZRIET 572012, BESTB X
CHRZ = v 72BN T, BRICK > TPVCHERNDAERT HHTADSHEToT
LZA, K=V P RFHCITHD LEFEI N, T2, ko E AT, v BRR
HBORY 7= o FOCIE2EELFERE. ﬁk%ﬁ%htﬁfﬂ L7=EBOCIHN F—7ahT
WA Z EBREND LI,

BRI REFUBIEOMFE F— 0 MEE LTRWHE (BET V- 7N) %, Fig2ic
Ry, BEEIL10°Gy OB E TR LARVA, ThEBX 5 LESNICAEnER
FTZERbhol, ZORITIIZIOL D ICERERICHARERBEEEMO L EVVENTE
L. PVCOBFRERES BR>TNBENZD,

IhHDRITBITABEERTIL, BRI ETS F— U FOBDOREK. T
B KXy MEOHEDOGIE, BRDNCREREL OB LE 26N, #BET
I L DRIZOVTIN L EREMISERT D,

1012
1012
1010
1010 ; @g o
— 4 § 2 g8
A
2 108 g 10
x z S
; 10°5
g0 :
3 3
g o 'G° 2 10t
o 506ng . 8
1Rk 159mg 102
1 QP Bl B i W 100 S v e e =y 2 9 B2
10 T TN 108 102 10% 10* 105 108 107
Dose (Gy) DOSE (Gy)
Fig.1 Relationship between dose and Fig2 Relationship between dose and
conductivity of polyaniline in the conductivity of polyaniline in the
polyaniline-PVC system polyaniline-brominated epoxy resin system

1) %36 EIBGHbFTimaiiiE TRsE, pp.228-229, 1992

MEASUREMENT OF RADIATION DOSE USING POLYANILINE FILM (II)

Yuichi OKI, Kenjiro KONDO, Takenori SUZUKI, Masaharu NUMAJIRI and Taichi MIURA.
National Laboratory for High Energy Physics (KEK)

Radiation-induced doping of polyaniline was applied to a measurement of the integrated ra-
diation dose. Samples consisting of undoped polyaniline and halogen-containing materials, such
as PVC and brominated epoxy resin, were irradiated with Co-60 y-rays. It was found that the
conductivity of polyaniline increased along with an increase in the dose due to radiation-induced
doping. Characteristics of this prototype dosimeter are discussed.
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AEERFOH S —L LV A—LEBNVI 2y ARBHD
BHEMEIZDWT

(FriRK - H) WAL - OBRE T - /Ml EX - AN BE

1. AEPEL L E O MG AP X Py MELRE T 2 L. REHSRREE R
I THE T 7E - 10— (AG) WEZEIN, BEWEHSIIESNZHS—% v
X—LTEENEBEEETEL I ERMENT VWS, T/, BE AR 2H400CE T
L= — L TMBTEILIZEIDENATHIENIZ YR (TL) PERINS,

INHIV I F Yy AR BROEEECE I & > TSR ORFIEEBAL (Trap sites)
IZHELZERICTHAONETEIXELLS., ZOBROMALLIZLVEREE TSI L
CEVBHINBINTHEEEZLNT WS, L5 — VA —E RN TH D
Al V2 —[A'h')’ £ 7213Get ¥ A —[Ge*e/M']’ (MIZBHMAE TH', L', Na'R¥)
PEELU TV LDOEREELRLNEHN, ULALEBLHBTUHAPGe R MY & D
IR ONARNEELE L. TNHMRBMIZIEMAER I NI D IAENh 5
YA RPOETREHNEE L THWBE I EIONS, YR TIIAMBDATEE &
WXy eV RER Io5—E—F%20%E. L. ThZhOERBERE
FEROREEM % FN /-,

2. AR UTRRE LB SREESEDOHEARXBFH LI I TRV EKEDZ
Ay NEJ WA, BI0.SmmE THEE U Ak, XERFEEREITTXR% 760 i
(K133kGy) F7=1312000F (F52kGy) BH L, BHIZHS—FEET7 4 VAEHV
772 —=70—-BHEEMN (AGCD) % 1TV, RIZBRSEREH AT HS—&
VAL B MENINLIERNMRE TOHXRBRNE2HE LU, ZO®B/ISA—=VF VIV
Fa—A—HEOH XS, —EREEEOL - —MoBRINIBINIZYEY R
BERE (TLCI) %1757/, AHYTERD ZIRT D7 IXEPMA (Electron Probe Micro
Analyzer) IZX VBRI U2, SEXHAHIVEREERIZOOTIXILIZNFEL, &
HRZRE T EBRAIC THEFBREHMEIC L2 RMARED EEDHE. HF—
T4V — NBFHEELFHUAATFHREAERE T ERERINVI v Y
AHEHEBIZTEOARNIZYE VA (BTL) 70— —T%HEL %,

3. Fig. IZB ARG DTLCL 515 —t ¥ &2 — R UEPMAIZ & 3 RHEALLERDE H
TS ERLUT WS, B RBZHFLESITEVTRWVBTLAEE X, EHRIZ

BN —L VR —EBTLON A —IZEBLTHOME 2 TESER U/, EPMAK
& 2R AIEE I3 E2 TIdH100ppm A R TH 255, HITAIEE A #9100ppmiA |k
DOREAERS Tl AYBTLIXERD 5N F, HETOREBTL (RTL) MBEIH, &
S—LUA—EHFTVEHEBLURWERE -/, Thbb, HARNRE TIEAHTAL
ﬁﬁ#%m%mﬁﬁkym&0ﬁ7~t/& ERHFRALRE ORI & OB »
BT YW otz, i, SORHYOS LN X TAHNNVEKBEFIZBVTE R
MYABE YBTLE A S —k V& @@Lﬁ@ﬁ%ﬁ%%ﬂ HAXRADZE &
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FRRLFER L B oz, —H. 1000°CHI T TEULE % fig U /- 4 3 SARHZ BV TiZAl
BECBTLERUHINIEIZ L > THAZIZA O NAHRIZRARIL (RUHS —B v —,
BEREZS) IXEDOHBEM 2R U A, U EOFENS BB %L TORWEBTIX
A TLRE IZADOHBETH >~ 0N, BUM A2 ETI LIZLYRTLIZBWT
HHO PR EOHBICE TS Z L MHE»D Lz,

(a) ()

' 1icm 1
Fig.1 (@B AXNFEOBEIN I X v VA KT —BEEHE (REHF200~290TC)
(b) XMBHEDO IS —L VX —DEE (HREIPFEIZEEALTVD)
(c) EPMAIZ L 2R AR DM (HWIZEEBEIIEWV)

Reference _

1. J. H. Mackey Jr, J. Chem. Phys., 39, 74 (1963)

2. T. Yasuda and 1. Sunagawa, Phys. Chem. Minerals, 8, 121 (1982)

3. T. Hashimoto, S. Sakaue, T. Ojima, S. Notoya and M. Konishi, Radiat. Meas. (in press)

CORRELATION BETWEEN COLOR-CENTERS AND SOME LUMINESCENCES
ON RADIATION-EXPOSED QUARTZ SLICES.

Tetsuo HASHIMOTO, Tetsu OJIMA, Masayoshi KONISHI, and Toshihiko ARIMURA,
Faculty of Science, Niigata University.

It is known that X-ray or 7 -ray irradiation produces color-centers and afterglow
(AG) as phosphorescence in insulating minerals such as quartz or feldspar, along with
thermoluminescence (TL) by heating up to 400°C. Since the impurity Al has been considered to
be an important role in these phenomena, involving AG, TL and color-centers, Al contents were
determined by both neutron activation analysis and EPMA in order to reveal any correlations
between them. As a result, there exist apparent correlations between Al contents and TL
(color-centers); positive correlation was found between RTL (BTL) and Al contents after
annéaling treatment at about 1000°C , while negative correlations exist between BTL

(color-centers) and Al contents nm original quartz.
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INTERESTING PERIODIC TRENDS IN RETENTION OF NEUTRON ACTIVITED

HALATES AND PERHALATES
V.G. Dedgaonkar, D.A. Bhagwat and R.G. Apte

Department of Chemistry, University of Poona
Pune - 411 007 (India)

Initial retentions of halates and pefhaiates of .VIIB

group elements with respect to 3801, 80Br and '1281 were
determined folldwihg (n,jf‘) reaction. Separation of
activities was carried out .using standard analytical
procedure. The values varied considerably, for example,

NaCl03, NaBrOsz and NalO3 gave 2.3, 18.1 and 67% retentions
respectively, showing the trend as I03 /IO4 > BrOg >
Cl03 /C104 . Various parameters such as nature of bonding,
oxidising strength and nature of cations and their periodic
properties have been considered responéible for these trends.
Negligible retention in chlorates and perchlorates and
insolubility of heavy metal iodates restricted their detailed

studies.

Multiple bond character is minimum in iodates and
maximum in chlorates. Its low valﬁe in iodates allows to
expand the coordination sphere more readily through dative
bonding to emply ‘d’ orbitsl and restricts the bond rupture,
thereby increasing retention as compared tc that of chlorates

or bromates. The extent of dﬁ'-pﬂ- bonding in bromates and
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iodates is lesser than that in chlorates; this 1leaves
successively higher positive charge on Br and I in Br03_ and
I03—. Hence recombinsation of the recoil fragments containing
radio-Br/I, that is retention, is facilitated more. Further,
oxidising strength of iodates 1is much weaker than that of
chlorates and bromates; it has more negative charge at the
oxygen surface than in BrOg ion and much less in the case of
Cl03  ion. Hence oxygen atom in the I03  ion coordinates

more readily than that in the BrOg and I03 ionms.

Because of very low values of retention in chlorates
"and much higher values in iodates, the cation effect could
not be studied in detail in these systems. Cation efféct is
clearly observed with varying. charge and properties in
bromate systems although cations remain much away from the
site where nuclear event occurs. Variation of 808r retention
in different bromate systems is over 10-20%. This indicates
that recoil béhaviour of halogen also plays significant role
in determining the retention. In chlorate/perchlorate
systems the hot zone formed around recoil species spreads
over & larger volume as compared to that in iodste/periodate
systems. Data on thermal stability support this view showing .
the decomposition temperature of iodates higher than that of

corresponding chlorates or bromates.
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ICP-MS% W= B th OPuD 4247
LARE) OWMAER, A< K-y R, BEHE BiERE

(k=]

BEGO7 A b=y ARMARIZIZPu. PPu, *Pu. MPutidB. TS ORIE TIZMPubliMita B R
ARZ e MY —pHANLRTEZ, ®Pu. “Puic L Tl a BT RAF—2BWEE L THB D afi AR
ZhaAbY —TRSHMLTAET D Z LIZFTETHD. Lo T o0 B EEOM PuL LT
ERBENTNWD, PV b= ADL 5 REFG BN EEELB W TIREER T E2HE T 51CP-MSIC X
DRENTRETHD. ZhEFRTRIZZPu. “PupRMESHASTEEE 725, ¥ ICP-MSIC LB HIE
ISk ORH BERIE L L THERRICAETE M S H B, FZ TICP-MSE R WT HARED O
PuB X O Pur ot T D Rk R R L.

HARPFOIN =T ARPRYVIERETH LD, REDEKP LTV =T A 2BIR LTHEEH
TOMLERDD. HAPFOIN FoT AlFafpARZ b 2 M) —2ANWCHIRET DB E&50~ 10010#k
PR LU CHE RN 2T 5 2, ICP-MSEAWTHIET 284, kO™ PuoR T BOBIEEE B
T3 LEBE2000 | BEDHKPKRELRSE, BATPOZL b= Letkic ibigme. B4 o 3slE
FRWESMEHNT 50 A58 Ut. AL TR, EREERLE LT3 TS HOSBRICBIT
BTN b= AQOEHERAT, TSI ARNWANBERELE T TN O OBLIRRE (Pu™, P,
P, PuT) MYV ED. BRELRROD S B, A4 SRR L TRV TR Z ROk’ T
BB, AFVRBABOBIZ YT P YA, B FERS DL T AOEEER IS BElgI Rk
BLTWSBZNV o AOHRHBRZ Y, ZhRRRBIZEELELTNWDZ bl ok, Z2T, B
ETAIREEE2EL D Z LIt LY BE&EERD . BT LSV TEEBIEOEKIT AN TS
FETFoT.

[5282]

4SH., BEMEHEEETHI SNV YA LT I/RF LR —BEP LM TED L S5Fie 1D X
SRANMEEEZ, WAKBOIVISTALTF I RF Y ARSI EE TR 5. OGO hIE
Bea8MIEBRIZIE N L. A 3 RBABOTDOF L FALT 5,

WA ZVRBH T A2CED TN D=7 AOFEIBRIZ OWTHAT D, 4flO7NV b=y LB 4
CRBBIRITH L TROAIRE 280, 22 C7V bav Adilils 4 hicfRgk 5, SkiZSMIsEL %
TIIEBIZRBEBE N2, T, ZOLEYI U BRBEINLRN. VI AEDT AT LICE. SMIH
B TYEY. IOMIEEEC N Y Y AR2MT D, Z0O%. AVET =Y A—HBESBEELZAVWTIV b
SULAREHTS, U LOSBEERDZLLEY IA N AORBEITR DM, BOTA =T AD
Bl 25 S D Sl e RE L, '
[ L OR8]

HWKPTIAV NSRS, 6. T2RFYATTHE LTCHEET SO TR 1 Tk uBimkie b
VO ATHILEELST VISRV oY AR M. TO2RFVAZAMICUTELT LTS LI XS
Too SEILBEIZIEIBES. BEICAMRIEIPBRRILARTT 72 F 7 a% THiICBRIE L. THROFIZFT
AFEE L LARVWOT, T2 TCTHUSRIEBRZ2ERIED L. IBBOFIZ IV h=2T AR, FBAOHFIC
FIORFTLABEELIN 2D LTI RF T ABTRES L,

A F VRBABEEOE. Fig2it LEBoTH U PA A F U RBAI T ATH L. e SMASEE Tk L
D7V b=y AOWRBIZRNRBTHD Z b hrol, WRICIOMIEBE CHRE LEKEO 7V 2T A D
HHERS%THD Z EBbrot. ZLT, 3Ok T7ryEod A~ HBEABKRIZE DTNV o AD
ENIZHIB0%TH B Z b oft. ZNLDOERI VIV AL T U RBI T ATRIEAN =D
LEBOVREEE DD AMIREERLLTEZ . BIUME. EBRTHS AREETILE SV =
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ADOMEE 4 L EE L TR TRE/AETHD LHRITE D, &2 THhERE L TOSMIRICERLF
LLUTHMERT MY YAZMED LN =Y A0FRHAMZ bh, &5 IOMBESC D HERERT MY ¥
A=A TS Ul &L ZZBIREIZHNS %L 20 BT MY T AZINMZ D &7 b= AOTRH I
FohdZ bbb, LENoTHRERSE LTOMEE. HEICE AL UTHEEERT MY Yoz d
TN T ADOFTEBIFITED Z Libhrolk,

FESE UTe ik 2 AW CRERTHER OB BISIR B KIC DN T 2T o7, Pul ™ Pu iz <
FREN22mBymM’ T o, HERIER FHK O™ Pul “Puld OB O B I1ZHF R B KO W
THESRTWAPPuL™PudiR BE L T2 LIZER LA Th o, Eh P Pu Pulst sk bz £
HITEBIREK OPUDBSTHEIZ 1 TH o T BRBRELEHIZOWTHE LN TN 0.3 L ET 2 &
PERRBLOTHD.

Sample
HCI pH3
100mg Fe/ |
KeS20s5
NaOH pH9
Ppt.*
Supernatant Ppt.
Soln. eHeO . 8MHNQ3 + H202
HCI+H202
NaOH pHS washing
B ] 8MHNO3
Ppt. Supernatant Dowex1-X8
" Soln. FelU <= 50-100mesh
HNOs +HCI (Pui12%) washing
heating —— 10MHCI
NaOH pH9 Th e
(Pu;5%)
Supernatant Ppt.*
Soln. NHal-HCI
l 8M HNO3 +H202
Anion exchange . ICP-MS mesurment
(Pu;79%)

|CP-MS measurement

Fig. 1 Analytical Procedure for Pu and Tc in sea water Fig.2 Elution of Pu from anion exchange column

References )

1) K. Nakamura and Y.Nagaya., J.Radioanal.Nucl.Chem.,Art.,138,153-164 (1990)
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ANALYSIS OF Pu IN THE ENVIRONMENT BY ICP-MS
Hideki KAKIUCHI, Muhammad SAYAD, Noriyuki MOMOSHIMA, and Yonezo MAEDA
Faculty of Science, Kyushu University

ICP-MS can directly count atom numbers. Long-lived radionuclieds, for example Pu and Tc, can be
measured by ICP-MS. We have developed an analytical procedure of *°Pu and *Pu using ICP-MS.

Pu and Tc samples were enriched from the same sea water samples, and separated .Pu were purified
by an anion exchange method .

We analyzed coastal sea water samples on Tsuyazaki near Fukuoka . The®Pu and *°Pu concentrations
inthe coastal seawater are 2.2mBg/m°, respectively.
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HFHLHO M) FTAY A 2N

UKREE. AT, ABH ) OEBHIE - KE— fr&y Friy
Mz - BERE

izt i)

BREDO Y F7 AL VIZKKEARERE LS EORBOERIC D o 72, DIPBE O
EROBELEECRNETZ LIIREEL 2o TETWS, bR 19 8 0ERITIIBETHORD b
U F 7 ABEIZR 8 EDORP T OB THRS UTE M. Z OBAEICE L TIZE DEESMEIZNER
PHBENDBUAOL ANV ERL TS, ZOMEREBIE U ENRE MY F9 ALV OBHIE.
TR ERDO MY F 7 ALV LT—o0WEEEE2IRT 5. T2bh b REER TREEK
HO MY FYARERMCBEREINDIOT, M FYALAORPoTBEELOREEEHIO Y
F U LAREZREESRTNIERBOTNL Y DEVIHEETHD, ZTHITERBICBES MY
F LYERE OB XET B b ORFMK TP TR BEETHE L EILNDINLTH D, o
THMTBH TR DY FULBECEEMHBRNHENS LSk, LAL, UTEETD &
S5RFMEIBRIZDOL S RAMIRLNE, FUF T LAY A 2B L TH LWHRRE Lk,
(28]

FHR LG RR LETORKTL 9 9 1ELBRREBHICERL TS, TOBRKNIZED 2 H 7T
OFBH A GRERE) 25, HEEBEROY v & — (HhE) LZOTHIMBETSa—~<R (&
E) RHERR L, VyZ—BBDbIROBNETHY. FEZROoTNIZ LS ZoRFENICL
BEBIEH LEbOLHREEANDS, —F. La—vRRBRAETREORELZEH TH2ND DORE
SENDBBPRVETLTHS. Uy -V ELPIERNIZITENERDNS,

BERENIEBRRICHELR V ERRBERETETARAEER Lic. ZOREBRSBHIBEE TR
MU, FRIHO MY F UL (kB 2k: LTERLE. 22 CRAEKCAENG N Fra%
FWT(Free Water Tritium) &, E72MREEIC X 0 B bhiekic&ENS b Y F7 A% OBT(Organically
BoundTritium) EFEEZ L1245, FWTIXERERET MY FU A2 88 U ORI #t L,
OBTRERBMTIZ L2 NV FYAfIERToT. MY FUAOBSREHIRIZAILS > FL—& &
Rk EHRBETL . 1BELER. BRY I FS9Y ROBEY Y FL—varhyrZ—2An
Thiofk. 2B, M FUABERAHKROBMEAL bk 1Y v & —OlE L LTRDE,
[RHR L EE]

ZHETL991—9 24 M LI 7 REHC SN TR T LTV D, FWTHE RIS 0K
LETENVWZRELNTWRN, £k, VX —bRa—vAOF AR b X Y —TH KRB
HHES 7+ — AT T MERBRICR LB THEELRBENBRR LA TN, LT, EENIZ D Z 0 2HA
BEE A— MV LB THRNZ &35, IR AORBEEBIETHWEEEX%. REBrEDb
BIFWTOFH#EEIZY v % —$50.8310.31Bg/I T, € 2—<RF0.82£0.19BalThHoTc. Z DREICH:
HEEIHO L TRMNBTZY v &2 —Lba—<ADOFWTRENWIRON 2P o, ZOBIEEOER
OFD b VU F 77 ABE OELEHEIZ0.73Ba/HRE TH Y FWTOEE I L v B,

THRHEOFWT 2l 4 DFRIEHI TR TH L EHAWEESEA NS, Thbb, HMNIZENWF
WTHEENS LN, BEHMARTY v&—, La—<ARBEbLLFTRTORBAHNFWT i
EZRLTNS, #ic, W ENWFWTRERF L L XX, TRTORBIEVERBRLN
%5, FWTHEERZZOBKE2ETEHL TS LRbRS., ZORKEEDFWTEREDEH 23X
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CTEHEELTRERFENEL OND., BHHMAIEVWEBRESBEATORER T — 2 2Rt LIER.
RPHREET 5 B OBRRRRE FWTRERFBICERLTWD Z L¥bhr ok, ZOBE2E1IC
Y. MERNERITFBHREBETOB BRICESTEROAR THDH. Tk Y FWTEEIZABHREUER i s
ZVELESRY, BIWAPBRNERLBRDERBE OGNS, BRI KV RHERELIEOFWTRERH
RENDZZLZRLTWS., ZOZ LIZFWTREZ2EENICE < T58ESRHAER O LIEh THANT
WHZEERLTND, W1 TREOHAK-TEOFWTRERIBEORORE LIZIERU TH D,
FWTHE 2 E¥icE < LT3 RRIZREHOHT & CHTO LIE~OENE 2 bh . s
MOBEIC LY KRR hokFe A& VBRI TRICER SN TNS2, HT & CHaT b Aigic 1k
WTKICERENTND. ¥le. KKPOHTECH;TORBHBIZEN TR AL D 4B LU 3H
BELEBOTRNWI L2BRLIZRVWELTVS. #oTIOL S REWEES oKD LERTICBIT
B ERIIRERICFWTIRE 2RO D HMICHFEFT DI 2D, £, M) FOLBEDEWEEDOR
BFWTIREZ NI 5 REES T LiL25, ZORKEBLEIC RNEShie” HEMENcL?
FWTREDOHMLMERIZ L DFROKEVEL” i ESHERTIBRETREZ o TWARELEIBND,
OBTEEIZXFWT L VRWEZRLTNWS, Lid, Uy F—LtPa—vATEOEREREVIZIRD
Nizhole, 2EQTEHLE LT, Vv #—T3.59+0.80BalTH Y. b a—< R T3.16+1.06BalTh o7,
IO LEBRMORE, Thbb, Vy&x—a—<AOOBTEEIIBED MY F7 ABER R
LTS EE I PRI LRNE 14

LERLTHD. KAROLE LY L L
57 B DB R IR A A g M2 % FWT -
IoRNZ b, ZORELAR 8 10} .
AEEnHRREICE FTER LR g o8l |
BBEDOREAL LV DOBT2H# £ o6l i
SLEFEND, AXTWBRED g

N FYABEEFWTEOOBT & 4 -
L L BEARE TS 2 LA 0.2 |- -
TS, #->T. WY »&—DO0 ool— 1 o 1 14,1y

0 10 20 30 40 50 60
Precipitation (mm)

B TREZHERmic $MBRECE

LEZXLND, TEMEMITLSK Fig 1. Triti tration in fr tor fracti
ig. 1. Tritium concentration in free water fraction
SHOHT & CH3TO R~ DEH of litter and humus vs. precipitation

DBBIRLTND LHBEIND.

TRITIUM CYCLE IN FOREST SOIL
Noriyuki MOMOSHIMA, Poppy Intan TJAHAJA, Tomio OKAI" and Yoshimasa TAKASI-HMA
Faculty of Science, Kyushu University, Faculty of Engineering, Kyushu Umvers1ty, Kyushu
Environmental Evaluation Association

Tritium concentrations in litter and underlying humus layers in pine forest were investigated
to elucidate tritium cycle in forest ecosystem. Free water tritium (FWT) and organically bound
tritium (OBT) were measured by LSC. The FWT concentrations showed a strong correlation with
precipitation which was accumulated for a few days before sampling.The FWT was high after less
precipitation and low after much rain, suggesting that the present rain of low tritium concentrations
diluted high FWT concentration in forest floor. The elevation of FWT could be attributed to oxidation
of atmospheric HT and CHgT with high specific activities by microbial activity in forest soil. The
higher OBT concentrations than FWT in litter could be also attributed to incorporation of
atmospheric HT and CHgT into microorganisms because living pine needles have similar tritium
level to the environmental waters. -
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FJIBERIZBITSE N T LARFIORRETIEEH &
T F = ARFIBREDOBHANIZDOWT
FRE R OBAT X - ILAME - BIUEA

1. HEEEOREPTOEHFLME I L BT TRV - /AEM
2B S U EEEY OB OBIZ AT R REER L OBETHEIZR>TET
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RADIOACTIVE DISEQUILIBRIUM IN THORIUM DECAY SERIES AND DETECTION OF

ACTINIUM DECAY SERIES IN TAMAGAWA HOT SPRING WATERS AND
~ TRAVERTINES ‘ '

Tetsuo HASHIMOTO, Yuka YAMAMOTO, and Naoto FUKUYAMA, Faculty of Science,

Niigata University

Radioactivities in Tamagawa hot spring waters and travertines were determined by using

a time interval analysis (TTIA) combined with liquid scintillation counting methodwithout application
of any chemical procedure and a-spectrometric analysis after chemical purification. In the former
case, selective extraction of correlated events, “°Rn— *°Po—>, were utilized to determine the
precursors in thorium decay series, including 2Ra, ®*Th, and **Ra. As a result, it was confirmed
that Ra isotopes were preferably precipitated as trevertines as the decreasing of water temperatures
rather than thorium isotopes; Ra was considered to be precipitated as a small and fine Hokutolite
crystals. The existence of actinium series was also ascertained from a-spectrometric analysis of

travertines.
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RADIOACTIVE CONTAMINATION IN JAPAN FROM THE CHERNOBYL REACTOR ACCIDENT
Michiaki Furukawa
Department of Chemistry, Faculty of Science, Nagoya University

The debris from the Chernobyl reactor accident brought appreciable amounts
of radioactivities over countries in the northern hemisphere. I present here a
summary of the fallout measurements in Japan, and discuss the bearings on the

future environmental studies as well as health effects of radiation exposure.
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Fig.3 Relation between surface area and K .

dynamic adsorption coefficients: Carrier gas(O:C02 [1:02 O:N2 ViHe A:Ar)

Fig 2. Arrhenius plots of d
:02 O:N2 A:He V:Ar)

Carrier gas(0O:C02

CHARACTERISTICS OF ACTIVATED RELATED TO RADON ADSORPTION
Yusuke NAKAYAMA, Hiroshi NAGAO, Faculty of Engneering, Ehime University

Five kinds of activated carbons that have surface areas from 10 to 1600m ° /g studied on
adsorption and desorption behavior with gas—chromatography techiques.

Dynamic adsoprtion coefficients show maximum values around 900m * /g.

Radon adsorption mechanisms can divide to two parts; (1) Simple adsorption on carbon
surface and (2) molecular sieving effects of micropores of activated carbon.
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Fig.1 Annual variations in standardized Rn concentration. A(upper):all locations

in Shizuoka prefecture, B(middle):Six districts along the Suruga Bay and

neighboring Enshu-Nada areas, and C(lower):Eastern area around Mt. Fuji,

eastern- and southern-Izu, and Enshu districts. Ordinate shows deviation/S.D.
References
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3H, BRKZEEIRN BB 2 R,
LONG-TERM VARIATION IN RADON CONCENTRATION OF

GROUNDWATERS IN SHIZUOKA PREFECTURE

Kunihiko HASEGAWA, Hideo SUGANUMA, Hiroe YOSHIOKA and Itsuhachiro

HATAYE, Faculty of Science, Shizuoka University.

The radon concentration of groundwaters was measured during 1980-1994 at 52
locations in Shizuoka Prefecture, by using the electroscope ("IM-Senkoukei",
Riken-Keiki,Tokyo). The accumulated time-series data were analyzed. The average
concentration (arithmetic mean) was calculated based on the fact that long-term
averages attained to a definite value. The radon concentrations were normalized
against the average value, and their time-series were standardized and smoothed
by LOWESS (by Cleveland). An analogy was found in the pattern of the smoothed
variation of many localities.
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Fig. 1 ESR Spectrum and the Structure Fig. 2 ESR Spectrum and the Structure
of an Asc Radical ' of an EGCg Radical
References »
1. KHZH, tHE—. MEMHL. & BE. BIEERIES. 1.101 (1990) .
2 . RIAERR. HHEEL. 5/ #F BRBEE. § 37 ARG LEARIBETRE.
228 (1993) .

REACTION OF THE HYDROXYL RADICAL FORMED BY GAMMA-RAYS WITH THE
INGREDIENTS OF GREEN TEA PERCORATE

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

In order to confirm that the mechanism of the protecting effect of the ingredients of green tea
percorate to the gamma—ray induced DNA scission is really attributable to their scavenging
ability of the hydroxyl radical, ESR study was carried out for the purpse to find the radical
formed by the reaction of the hydroxyl radical with the ingredients using various methods.
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LPAL, TOERBRAL R(EMEOWEL L COMRRIEFCEHETHZ, €B7I—L ¥
¥ EURH T PUHTFIEME T A L WHELWE COBREIC ZOEEEH NI LE X
7o MIEIOHBRICBVT, La/ 75—V YOEZ R LA L &, FHFHIEL CAI% ¥
BWEBRELAZRL 75—V VAKBE L TCWARGPFET S L #HE L, 4EE. b
EBREZHRAL TVAE DOV THEKORAEIT R o420 T, FBIOLa,/ 77—V VEDK
BirEoTHET S,

[EE] £BiZ. €8 (La,Y,Gd) OBILY %

BORERZTHVWT T2 k> TABL 12 PP ane A
Bh bCHICTBERES LTS (ZopsF %

V= FEFATVD) o 22 NV— FEHE 06t
BICH AL TALRKREE F R O TRIGA ok
MarkIIZER B FF oFfLE v T P FREt % o2t IWWW
Uz #D3EHE BRECS, %% L T045 xmil 0 o - o
DRKEZIDT7A VY —TEHJL, ZLT. & Retention time / min.

B M VI VICELT, RURAFLVYROI T
A (JAIGEL 2H) % AW THPLCTHH 8 ¥ 72,
Lal GADHAITI ., Na(T) Y v F L — ¥ a3 “#R
WP HWTH Y S Y CRIOE=ZY — 54T >
7o 25T, 792 Y a v 5L DRk
YGetRIBRIC IV RED y P LDERE DT - e - o
oo 720 YIZDWTHE, B g Wk y v 7 Retention time / min.
L=2avhury—2RnTithol, 0.2 , :
(8] MY YFL—Yarvsvrsy—it& [|=teCe (©
BRETE, 140LaCg, 2 BU B R L TH
S— O I VF T ERBITEEZ C)ﬂ%CéoIB &
UCrok VWA o 20 F v 7 ORB 2 1ER
LTREMEZRD 2, 2LT, Lak &L 75 ol Juinslinillivee s
— VY IRDOWTHPLCR bBI L2752 v a v 50 Fomenton tims (mi ) 200
YV F L8 2 RELEBCOVWTy e B

BICOWTHIERZ T o/7e COEBERV—

0.8}

Activity (arb. unit)

Activity (arb. unit)

0.1}

/L32C8°

Activity {arb. unit)

PR_ONTZ, TOFEEAWTYIZDOWTOHF] Fig. 1 The elution curves of
H#R %1572, metallofullerens by HPLC.
Gdic oW T, W 2PDERT 5 LR (a) Gd, () Y and (c) La.

kY BB, 20 )b 1%dikowTid, |
BIC7 92 va VEBEKy BEelEL CALMR
18,
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BHEREDP OUBL TE - o TVAREFEDL I BT I— LU THE 2 EROFIC
RU7o TZT, LaCgy, YCgp&GdCgpid® & 6 2 I LB ICHH LTV 5, THZLid, &
BAEbLo THEBRAECHN 75— LV RIDBEE— FTERRALMESRET S 2 L 0d o
7o RDE =2 2DV TIrLak Y,GATR LA M BICHEH L T 5 3 I idLayCyok Y2Cy4,
GdpC4 b FWTEL 2MAVD 7S — LY DEFRLEDOTHIEELZ LN D,

KIT, GAIZDWTZDERT 5 ME T & % lI# % GdCg Az o T153G4d,159Gd &
161Th T IMAR 2 H Vv Th 7 (R2) | FATIIZEA CENE CBHTAERMEL R
2o TD ) H101ThIcoV T, ERKT 5 161GdALIREI 2948  HPLCIC & 558D B ICIE T
CERELTTOCBE L Twa, LAaFo T, HAINAEBRIELELAT7I— LYy EhoTw
o BHBILL > THOTENEILTIANAT7I— L VBBALWTHELEL TV A I XS
ol '

1.2 . . ,
N R ad@ca2
ot ° : mk___,_
3 ° g
§. 0.8 1 LY
- 100 120
% 06 - + ° Retention time (min.) ]
2 0.4 [ . ® ° ' ]
3 @ 82 §g%%es o ]
0.2 ¢ °g¢ °70a%00 Fig. 2 The elution curves of
00 b0 Gd fullerens by HPLC.
15 20 25 30 35 40 45 + 153Gg4
Fraction number
L L L 'l30 1| | O 159g4
90 100 110 120 1 40 150
- Retention time (min.) ] o 1617

STUDY OF METROFULLERENS BY NEUTRON ACTIVATION

Keisuke SUEKI, Kanako KOBAYASHI, Miho KUWANO, Kouichi KIKUCHI, Youji ACHIBA and
Hiromichi NAKAHARA, Departoment of Chemistry, Tokyo Metropolitan University

Kenji TOMURA, Institute of Atomic Energy, Rikko University

The aim of this work has to investigate chemical properties of metallofullerenes. The crude which
incrude metal ( Y, La and Gd ) and fullerenes were activated by neutron in reactor. The

- radio-metallofullerenes were separeted by HPLC. The result obtained same peak position of LaCgo,
YCgs and GdCgs.
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BRRBROXIKK, REKPONF IO LOBEFREELHIT

(KRIIK', X RH
OFEHMB—'. AT—H'. ®BAERTF? FHRAR?

(BE] KkEBEPONSFTIDLORE G pbE LK EY T ppbD A -9 —CHY, TROD
EDERNFTITLOBRIMEBEORVBRBEELEET S, BESE., FHRERH
WieHidEPEFRBIEDIFEEHESY, KRXBEPONRONFTIYILEBETCRESE
<ERIDIFEZWMIL, BREBRELALV 2, BLWAIHD S OFKPIICIE/INF I LK
BLLFET D, AHRTIE. BER, LHREEOEL OkEE GEk, HFK, TNk,
Mk, KEk, TIROBREK) CEL2OBZEBALNSTIYOLABRBEEMNELE, 3D
WEEHTIREZREL, ELLUAITOKEBBONTIILOERR BHREEHS
Mg dZEERMELL

[(RER] FIBMOLOOILRIREIEE 2 LNV Tok. KEK500-1000n!(C K
BMEMAPHEA-SE Lice AXYIVDOI S —ILERWO 1D Z1I00IMA, 105D <IZA R
SimgDER R ERBABINHMH LK FALE, FEEEOR - AiZL, OKSERYIF
LOREBRHUBHREE VU, COBRERCIVYKEBDDON T I ILEETRNICHRT
EJCEEMBLLEY2D, SIBKERFHWMTAOTRIGA- 1| BUF DR EE T1008 MRS,
HOMOSHR. GeBREUBELDIHMOr RUEET o/, ERL LDEFRBRIGE
S1y(n, v )52V (EREA.3.755) THY, 1434keVORTBL — 7 E B E U . ’
(RECEE] HMEHRERCECTY. AEKIEIWEER TREREABOY -V
TU7ZEVBRULEY, RTIUEETKEIDNTHNFVILABENBL KIS ENERX
hic, BT LOWMTERES L TILROFEK, HFFKICEWNT, NTIDLBREGIERCH
We CRE NFTIDVLEZ<KIVLZREROER. LWMEMTkE DIEMIC & 3B
FABND, BKEHPKERBEULEEHFKROANBEOVREEZRLTWS, HFAD
BREMSAEDUUTARREVWC &, BTFRkOBERBEIOGEKCHENXTREROVCERENSER
ELTHRNTES, BLTAMOMKIHTAICEBEINFTEVETSHD, NTITLARE
DIEVTEK, FANKICELDIFERDROLEDTHA 5, BW ILPHORENBOLEER
MOMERHBEYDENBODSND, CRIZHORBE, HEALREREEMETTSN
dbhbLnkWL,

(BFHR] '

D.BEH, FH, AT, B5EIMFEEEIRE E5% 2611 (6. 1994, LKH)
2)./BH. KT. FH. #Mk, SITfEE . Rt

Table. Neutron-activation analytical values of vanadium
K DA FRERHY BEH SirE(ml) S 47{8 (ppb)
Bk DI (LERM) .26.1994 995 56. 0.4
BENAE (LERERE) . 26.1994 1000 48.
&R QLRM) . 26.1994 955 31.

BhXOE (BEW) .22.1994 1000 51.
BEH (BRER) .22.1994 1000 47.
ERFHR (BEAM) .22.1994 1000 1.
ik (RER) .22.1994 1000 51.3

- (REFXREICH

— W = OO O

4
4
4
THFH (QLER) 4. 26.1994 1000 24,
6
6
6
6

AHHHHRS T+
Pooeeoe
O e P NN W

-
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KD WA R ER BRERH D& (ml) S47{E (ppb)

HFEK WGRA KA (LFIW) 7.13.1994 10000 58.0 -+ 0.5
: WASES&NE (URUR)  7.13.1994 1000 22.8 + 0.2
®AOM L) 7.13.1894 1000 99.3 =+ 0.8

ErHmRT QUSE)  7.13.1994 1000 68.6 = 0.6

ErRwR2 (LB 7.14.1994 1000 73.3 * 0.6

WEH®ER3 (QLURE)  7.14.1994 1000 87.9 * 0.8
ELHEEs (LMY 7.14.1994 1000 75.6 * 0.6

ANk R (LRE) 4.27.1994 1000 1.64 = 0.02
N (LZem) 4.29.1994 1000 0.76 % 0.02

Wk B (LRE) 4. 26.1994 905 3.98 *+ 0.03
PR (LR 4. 26.1994 885 4.22 = 0.04

M (LSRR 4. 26.1994 1000 2.10 * 0.02

AHGH (L) 4,26.1994 955 0.71 * 0.01

FIOM QLB 4.27.1994 900 1.76 + 0.02

e CLLEem) 4.27.1994 1000 5.50'+ 0.05

-HEMH (LRER) 6.22.1994 810 0.86 + 0.13

7k 3 7k 88 (Rmm) 8.28.1993 1000 0.21 = 0.01
- ZAR (R 8.28.1993 1000 0.47 £ 0.01

WOR (BEWE) 8.28.1993 - 1000 0.18 £ 0.01

BXR (BER) 8. 28. 1993 1000 0.17 £ 0.01

TN (BRRM) 8.28.1993 1000 11.0 *+ 0.2

3.29.1994 1000 8.98 * 0.07

BF (mEN) 8. 28.1993 1000 15.0 * 0.2

BER (BEHR) 8. 28.1993 1000 10.2 % 0.2

AR (wFEIm) 1.27.1994 605 4.21 + 0.08

WE (LURE) 4. 2.1994 810 7.56 * 0.05

Rz (LR 4, 2.1994 825 2.92 + 0.03

15 (LLBR) 4 2.1994 870 5.22 + 0.04

PEF () 4. 2.1994 780 0.42 + 0.01

1350914 AR (LLIRER) 12.14.1993 920 0.73 £ 0.02
(MR AL=v (L) 7.23.1993 1000 15.1 =+ 0.2
ELEHFHT QL) 11.15.1993 - 840 65.6 = 0.8

TEFME2 (LFR) 6.14.1994 910 61.6 = 0.6

PREET (LLER) 3.23.1994 1050 18.8 = 0.3

DHENE (LR 3.16.1994 990 11.3 * 0.3

TE C(LlBUR) 10. 22. 1993 515 1.82 * 0.04

NEUTRON AGTIVATION ANALYSIS OF VANADIUM IN WATER SAMPLES IN SHIZUOKA PREFEGTURE
Yoichi SAKAI, Kazumasa OHSHITA, Satoshi KOSHIMIZU and Kenji TOMURA,
Daido Institute of Technology, Institute for Atomic Energy, Rikkyo University
Vanadium was determined by neutron activation analysis after chemical pre-
concentration for the various kinds of water sample (ground water, tap water and
so on) collected at the many points around Mt. Fuji in Shizuoka and Yamanashi
Prefectures. The aim of the present work is to reveal the origin and
geochemical behaviors of vanadium.
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TNF P L —F—C LB ERETTED Y 59 v I—F i & BRI OBZE

(ERF, WA ZHEHF. OHBHE", SHELY, ¥rHEEMNE,
BRI, RTHIZ 22, BRETF, RECE

<Hs>

ThVEYBIOTNVI ) TEERTEL 75y vy —FIVORENRISIE L {Hb N
TWAEY, MOERTE & DRI W TIFFIFEA» D2\, %2 TEHEDOBETHHER
TEEELYNVTF L= — % B TH b R O BRI L 2B THE &
75 v I—F IVOSEERBE DML % 1T o 720 Dibenzo-18-crown-6 7 T TRV AR &
EBIVES 7y I POBONRIETVF P U—T—BREEFIRE) LEBPOEE &
D, ZDOyBANRT MvE Ge B THZEL, 3V ¥a—F—ICX D y BAXT PV
DIATEAT o 720 BIEEOHMBHIZOVTHRET 5,
<EEBHHE>
SETEN) 5470 buTHEL 72135 MeV/nucleon® “N THRE L0
BRI IR LIERRIC X D AgE AgCLE LTRE LT, £ % 135MeV/nucleon® “N
THREL-BTARICER L, 3SM-HCI BH» S Az BERE = F L CHIH LR E L7z, &
B 0 5M-HCl ¥V F L= —BRE TN FRFAEL -, ,
0.01M-Dibenzo-18-crown-6-2 T Tk )V A¥# 3ml » /&K 3ml. 0.5M-HCl <)L F L
—H—DRFEEOEMW 0.2ml 24U — MIE D, 3 5HIkRE D) LKBLEEREL
% o2ml EBEEICE Y, FRFRD y 8% GeEARHBEBBTHIZE L, EBRIIRD LD
WEBHZEEZTRBI 2ol
1) KBDOpHEEZLEE, pH25& pH85 (KBIZ10% FFFAFNT

VEZY A 0.1ml iNZ B, )

2) WBEOBELEZHE, & 3ml D¥BYIZEN-HC1 & 9N-HCI %

' FhEFh 3ml A/, '

$7:0 79 V=T VX DERTEFTHMB ENTVWE Z LOWRDD, 759
I—FNVEET V7 O0URVADRERHCTE UL TEEREITS 72,

<KERLEE> '

Iy E—TNVEEERCEHTOZ 0O RVARICETRTOTRITHMB Sz
o7z, pH2.5 TiL Zr. Ru. Rh #%, pH85 TiL Ga, Sr. Zr, Y, RSy 5 VL —
FVIZXDHIBENR TS, $72 6N-HCl Tid Se, Te. Hf 7%, 9N-HCI Tid Fe, Se.
Te. Hf P ENT WD Z L 2R L 72, HWBRBEORHWE ZATEsuuar7Ly
I AERRT HTLEINT 7 v Z—FVERL LIl &z, K. 112K pH2.5
DEBBELEKBD y AR MVERL, £.1 IO OBEREHFBRIIZE > TE
T
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SETIZHO N TS 7
HUBIUOTVEY HEER
DA oESHE s, Ly
bp HYHBEEICLVE&ET
EEPERWICHEBTELZ L
Bhhrol, ELICTIT
I—7), HEAF >, A
BEEVWAVAEZBEET
DEFETEOHHEEIZ DWW
TOHHEFBOLN-DTHD
VTHET 5, 5%, B
HEIRE2BL-0DDFHE, B
HHHPAOFEICLD, &

Fig.1 y ray spectra of organic layer and water layer.

€ o un e a

C e un ¢t oa
T (1Y

—+— Organic Layer

LILEL DTTERE s F 7~
L7 IS kD EREICHY
Mo & AR TS B 6
Element pH 2.5 pH8.5 6N-HCI1 9N-HC!
Fe 0 ) 0 99
Ga 0 0.028 0 0
Se 0 o 0.80 1.1
Sr o 0.027 o [
Y 0 0.20 0 o
Zr 0.90 0.025 0 0
Ru 0.0027 ) o 0
Rh 0.0015 0.0024 o )
Te 1] (] 0.0052 0.011
HE 0 [ 0.0017 0.0025

Energy (eV)

Table.1l Distribution ratio.

STUDY ON EXTRACTION OF VARIOUS ELEMENTS WITH CROWNETHER USING
THE MULTITRACER TECHNIQUE.
Shizuko AMBE, Yoshihide IJIMA, Maki IWATA, Masuo TAKEDA, MasashiTAKAHASI,
Haruka MAEDA, Masako IWAMOTO, Fumitoshi AMBE, The Institute of Physical and
Chemical Research (RIKEN), Toho University. ‘
Solvent extraction of elements complexed with dibenzo-18-crown-6 was studied using a

multitracer containing nuclides of various elements. Zr , Ru and Rh were extracted from
a solution at pH 2.5, Ga, Sr, Zr, Y and Rh from a solution at pH 8.5, Se, Te , Hf from
6N HCI, and Fe, Se, Te, Hf from 9N HCL
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BFIV=T v 7L AC-11EREHRAFE 0T
GRAL K - ZEB) O#BtA k- A &
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B, EHARLEME LTC14, H3TIRVENLLOPTHITE N TWB R, 4
. ST SN B RELEBRILL D OBAFET LI ENTELR Y, T/, b
DIEHAIEIL pEEHETH 720, WERRBEEY v FL—v s vEE2FAA LT
% 6%0v, —F, C-lULF B0 DEEFEEGIETH D 511keVIHRETHE % B
ER(RITE S0, BRESHCREWHREOOERSE L L THA S T3,
C-lliy BRI THRIHTER DYV F L —F 2 MALBLEDIz (. RENEHOHLE
DEBHIERTEL OUEIBEDIITAL S, C-11IECH,n)""CRITIZ & ) BHIC-12
POLEETEDL, 22T, AERTIISHE. SMCASND2, 3OAHAELET )
=7y 2o OHEHENC L D EEHMEL, ClUZEBbEW e AR T L 2 L2 kA,

[3Ex]

BEHEE A3V, ALAF VR TR T VARYBRF MUY A, TaF Y
A0 yER30mgE & D, BMET VI = ABEICEELR,

BT WA RFRBIET T4 F v 2 2BWT, 30MeVOEFH % FIEIHETIcZHE L
THRBE KRS THEE L, 372, BERERLRERBETONEL L L 2OWEEZRE
WAL 7-He 2 R EH1T %2250 OSSR, RIZWEFEH/IIL. WHL 250 DR
ﬁ‘o 73.0

BE I AFVF/00RVAERL, SVRT 74V —TIBLE, PHO
FERR7 ~ £ = 7 A BEAI CHEE. MBI CAMICHE Lo 7 VT 7 2= VR TR
FRUTARBKICEBL, SVURT7ANMI—TIEBLH, IV Y AZIMEL B
BEL 720 72 F A0 ) V= buxVE VBB, SYRT 74V —TRAL 214,
ERRERMECAMICHIE Lo A TR 2N Z BT O DS, Na-TPBE X TA 7+ 3
e LTaEEL 720 '

FELBR TOC-11OIRFT 3Gt 2 THIE L TR 72,

[ R & Z52]

1) #Fv v

FIRIE. WHEE L B ICC IO ERRISRERE L L), WY F v a Vi
ER Lo XY VORUEIZTISTC LK DS, BEOBICAMBIIR o Tl dh o, 15
BRI RER205 DI T Lz BEGEHE L 238 0 7 g u k)b A0 EED)
R KABOpHA BAL SR TR R, FHL- b 034 37 v LM EH 2 RT o
EHHEID LNz, BRI ALD L —F —ERIZ TS DMETH - 72,
HBO-D, AL F 2 VEKOBI 84T o720 ALF F T VMK A ¥ v LRI
WL 729 20, EEBREAKEHICEERTY v ey 2% Ni TpHE LT, INBLoo
LB ERBE STz, BREF CRAEORERLCUBETRED Y 7 v ¥ a vEEDIC
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80% L EVED R L W, BHIBH TOC-IIBEIEEOINRIZTSRTH ), + XV D
AFERUERERL,

2) FPI T VERYERF MY A
WIRRE Tk, REOMIPE L C 1RO INRIT L ICT0% LRI LR L &
MG cid, AEBERORINERIZOBIEE L B\ 25, C-1IBETREDIEIL60% LK< % -
Too SO EIE, GHBHOEFPHREOMIHRIC L B20EHZ LNEDH, ky b7 b
ARG Lo THRESSM LT F &% Y ERAEABNESET TS L2RLTY
5

3) 7zFvibuyv
4 & Ik OBEHEAED> b, VT vy a vEIRKS50~80%E REES Lz, B
TR IR BR BT~ OE I OB I EANCERE L, FREE TR EC- 1S D20%
BTH I, BHBHTIRI0BERETH - 720

[% & 0]

BYFIA F v 22 &5 HERESHE T IMR/min &£ BB TROWEEHISE TH 212 b»d b
5%, REODMIEIDLTHTH Y. EFLAEC11D50 BLAEDTTOILFFICREIZFI N T
VW5 Z EWGr o BT AR I Na-TPB D iR IRET D354 T100kBg/nM D * — ¥ —
TH o 7z, IZHFAETEEL SR CHENRE, M- —FBRIEATE L, T2,
WHHe 7/ R % FBRHIR S 2255 BE§ 1UE, BICARERILEW ORI THET
HBHIEDVHEPOL NI, REBEMLARILERE I ANTE ) A THECHELS
HELTHRATES Z L9 h o, BE. SHRIEOEE L5 OIZITREEE
BHWL NS, EEAELHCIIIHECHETRNEY S SREPRO LB L %
RL7 '

I F TCIERIL DI EA S & AR O T, EGREciizLA LR
ENTnhv, 5%, —EOERFEFAY TOC-1EBIL DR RHPLCIZ L 5k v
M7 ARISEBALEYOSEE, ST EdT) S LiCL o T, &) FEM L RUSEEESER &
P b I NG, F/o, CIUERAEIIERSA A VO, S ECFIHTE
BLBbhd,

PREPARATION OF SEVERAL C-11 LABELLED ORGANIC ANALYTICAL REAGENTS
WITH ELECTRON LINEAR ACCELERATOR

Kazuyoshi MASUMOTO and Tsutomu OHTSUKI, Laboratory of Nuclear Science, Tohoku
University ‘

Several organic analytical reagents, 8-hydroxyquinoline, Na-tetraphenylborate and 1,10-phenan-
throline were irradiated with 30 MeV bremsstrahlung. After simple and rapid chemical purification
procedure, such as solvent extraction or precipitation, above reagents labelled with C-11 were
obtained in high chemical yield. The specific activities were about 100kBg/nM, which was
sufficient for tracer study.
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Fe(phen), > L B8T 7 2 F 7 LBA A L DAIOLEER(2)
(BAAE) OFM ., BHER A% #

(#%E]
FIRFILOSERERICLZEREICEL TR, FAYT7 VBREN. bl v-34-
VF A=A EE OB HENEEINTO S, UL, ZHSRVTAST 7 XF 7 ADD
BLBBEEFATED, BEOBEIRVBRERZ SICHENSH V. £IN 5 DHBEEAK.
BMEE VMR EBER > TS, LW TERREUVTRAINSG Z ERBAETRIIEA
ERNENSTED, 22Ty M) R(1,10-7 2 F > b)) )gk(I)A A ¥(Fe(phen) ;2 H)03EA
FrvEAFVHERRL. TOPEHMICHEZN S 2 EERA LT, Fe(phen),** &TcO,”
LA VB baRYVE VI Uy 516nmic B ABOLELEIET A LICE->TT 7 %
FULEERT B HEICOOTHRH LT E L EE370IHEHMLFEHRS) o L LI OMRETHIE
LA A+ TAA VEEARE LD, BT 7 2 F 7 LBA GV OERITENA 4 L OHE
PERTE D - oo AT, BMA & VPEELIEWEET T, Fe(phen)32+<‘:1_7'7?f’\
FILBA T  EDAF R OGIEEEBICOVLTHRI L,

[528)

BT 7 2F 7 LBET VEZT AL, Radiochemical Centre (Amersham)dk O AT Uiz, £ DA
DRBERI TN THERABEZOEEMHA LI

BT 7 2 F 7 LBR(<8 X 107°MY% & 14.0X 10 MDFe(phen) 2 KIS Sem’ 1= b oAV ¥ v
S5cm>#MA Ty 25°CT2104 MR DREE . KEDpHIZ0.0025M Y »BRIEEER % AL T6.41C
'L, oA A RERFERF MY T LEROTOIICHAE L o, WANEEICE LK, A5
HDS516nmiZ B 1 2 BILE 2B THE U, FlokiEho—F&E D, PTcO R EE
Bk vFU—2avio v THEL. BEBROBSELLRLTET 7 XTIV LBA L
DT RD T,

BB L U0ER]

RUIRENTHNA LI bR y¥ VI SO 4 o OBotE & KSR
MAT BT 7 RFTLBAA VEEEORICITERBEBISH S 2 EPBH SN, TOHEITHE
79 XF T LA & VRED Fe(phen) 2 RED2EREBABLORD | BHITRT 7 2TV LR
A A VBEEASENEECL > TERTEL I EER LTINS,

A4 VB EEE RIS A DBT 7 X F 7 LBA 4 v OSERDEBSEEFITRD I,
I THARIIEREOBMAETOT 7 2 F 7 LAOHHHEEDQKERFOZND E LU TRD T,
ChE TOWETREEDIEMA 4 VBFEEL T DIZBT 7 X F 7 LBRA 4 VO RE
BNEMTH - 1. DT ARETIHEAA & VREELEOEVNI EMTF TEREITE - 72,

Fe(phen), 2+ 8tk L B7 7 % F 7 LA 4 ¥ L ORIIZIERDQ) RO P 3L T B &R
T 5,
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Fe(phen)?' +2TcO; <« [Fe(phen),}(Tc0,), @
ORITE T 5 FEEBKIZRATEE 5,
K =[Fe(phen),-(Tc0,),] / [Fe(phen)2 I[TcO; I @
X COKDBT 7 X F T LBA T OABERDIZRATEIN S,
D=[Tcl, / [Tcl, =2[Fe(phen),-(Tc0,), 1, / [Tc0; 1, @

ZIT KEEMAI B L&, DR EBRENET 7 R F I LBA A VOGEBICHLTED
LOEENTEDODRFLICOPR2TH 5, TcOFBELEDEEN S I OMEEEOT LI
DT, BERET LT3,

0.4 ] 1 i 1 I 1 i | 1 'I AL 1 1 1 I 1 § T I 1
- o] 40 0.4
g a | £
602— (o) ] [}
2 - 20 02 4
<
< 5 % i 5
[0 6 ] i
] 1 1 1 I 1 ] [ 1 I 1 0
0 4 8 0
[TcO47]i/ 107°M [TcO4]i/ 107°M
Fig.1. A relation between the Fig.2. D and Absorbance
absorbance in the organic for [Fe(phen)s](TcOy)s

phase and the initial
concentration of pertechnetate  1:K=1%x10"0; 2:K=1X%10"" : 3:K=1x 102

[Fe(phen);2+}=4.0 X 10°M [Fe(phen)32+|=4.0 X 1075M

References
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A NEW METHOD FOR THE SPECTROPHOTOMETRIC DETERMINATION OF
PERTECHNETATE WITH TRIS(1,10-PHENANTHROLINE)IRON(II) (2)
Kazu NAGASAKI, Hideo SUGANUMA and Takashi OMORI, Faculty of Science, Shizuoka
University

A new method for the spectrophotometric determination of technetium which is based on the
simple extraction of pertechnetate with tris(1,10-phenanthroline)iron( ) into nitrobenzene has
been developed. Mechanism of the distribution of the ion—pair will be discussed.
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Fig.2. Dependence of the absorbance of ~ Fig.3. Dependence of the absorbance of
Re-FDO complex on [HCI] Re-FDO complex on the [H*]
[ReO4~1=2.0 X10~5M ; g{+],_1 oM ; [H*1;=1.0M, ; [CI]=2.05M;
[FDO]= 37><10 [ReO471= 2.0x107° ; [FDO]= 37><10' M
References

1. VW MELOCHE, R.L. MARTIN, Anal, Chem,, 29, 527 (1957).

2. K.E.Linder, S.Francesconi, D.P.Nowotnik, W,C.Eckelman, A.D.Nunn,” TECHNETIUM
AND RHENIUM IN CHEMISTRY AND NUCLEAR MEDICINE , 3" (Eds. M.Nicolini,
G.Bandoli, U.Mazzi),Cortina Internatinal, Verona,1990,p.195.

3. S.Jurisson, L.Francesconi, K.E Linder, E,Treher, M.F.Malley, J.Z.Gougoutas, A,D.Nunn,
Inorg. Chem.,30, 1820(1991). '

PHOTOMETRIC DETERMINATION OF RHENIUM WITH FURILDIOXIME

Kiyoshi IKEDA , Hideo SUGANUMA and Takashi OMORI, Faculty of Science,

Shizuoka University

Rhenium furildioxime complex can be formed by the reduction of perrhenate with tin(II)
chloride in the presence of furildioxime. The complex with an absorption maximum at 530nm( &
=4.13x104M‘1cm'1) can also be extracted into chloroform and carbon tetrachloride, The
photometric determination of rhenium with furildioxime has been established in both the
aqueous and organic phases,
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A Tm & T TR B OBETF T4y 7iIcL D& L, T TmiRAAEFA
TEmMTHEONBDER N, EX (2-ZF)AFIIV) YU (HDEHP) I8ETH
BMU-bO%EH L7z, Tm* —HDEHPAAAY MV UHABBHEE L, 44 VIEE
0. 1DA% /) —V/KRUIDMS O/ /k%KHETSTmF ** OERERERYD 55 MHHR
%298x 1 KOERETT -7, MHBIIKBOKES A VBEE T v (WA 4 VBERANT,
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AG «(H,0) — AG, (mix) = RT 1 n [B (mix)/ 8 ,(H,0)]

= AG, (F7) - Ag :

ZIZTAG, (F7) BF OKEBEGBEFICBIIBRENLANF -0E (BITFT7AAHLT
RIVF=) ThHbH, £l Aglt (AgH,0) - Agmix) KFELL, £hZhid A gH,0) =
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£EBB, ZZTAg (HOB LA gmix) DHEEHEEM L2 Tm " NF ORMIKE - T
Tm’ 01 /B BAERT 2 S XOBBMTRVF - IZE L EAL U TR ES &R
DEHiILEINS,

Ag = A GTm,mlv(HZO)/ n - A GTm,mlv(mix)/ m
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Fig.1 In B, vs. mole fraction of Fig.2 Mole fraction of CH,OH in the first
CH,0H and DMSO in the bulk (X)). solvation sphere of Tm*" (1)) vs. X,.
® : CH,0H/H,0, O : DMSO/H,0 - : no preferential solvation is assumed.
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STUDIES ON THE STABILITY CONSTANTS BETWEEN Tm* AND F~ IN MIXED
SOLVENTS (CH,0H/ H,O0 AND DMSO/H,0)
Hideo SUGANUMA, Akifumi SUZUKI, and Takashi OMORI, Faculty of Science, Shizuoka University
Isamu SATOH, Institute for Materials Research, Tohoku Univerisity

The stability constants for the formation of TmF** were determined in (CH,OH/H,0O snd DMSO/H,0) solvent
mixtures using the solvent extraction technique. Based on the fundamental parameters govering the variation of In 8 ,,

the preferential solvation of Tm* and the solvation number were estimated.
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ISOTOPE ANALYSIS OF *°Si USING NEUTRON-INDUCED PROMPT y -RAY ANALYSIS
Hideki YOSHIKAWA, "Chushiro YONEZAWA, Y"Masaaki MAGARA,

YMichio HOSHI, Tadashi MANO

Tokai Works, Power Reactor and Nuclear Fuel development Corp.

U.Tokai Establishment, Japan Atomic Energy Research [nstitute

Neutron-induced prompt y -ray analysis was performed for isotope analysis of i,

stable isotope (abundance:3.1%), expected ro use as non-radioactive tracer for diffusion

experiment of Si in geological materials. Analytical sensitivities of 2*Si and 3G and

detection limits of these nuclides were obtained.
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