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3A01 "#5RelZ L A5 HMD P DAEqE

(RIS AL - FERE" OBIEK - AMEEKE" - Sk -
BR - BEEET - HHK

(#S)

18 0Reld, BETHFAERIA L PRe(n, v) PRSI L DEEX N, 13TkeV(8. 65D ¥
B, 1. 08MeVmaxD B#R7E E&HH UEH0%90. 6hC, °°"Tc L AERDRIKDITLETH
5o PPPTCidFIT141keVD 7 HUEHUE UEEEAD6. 01hT, SR EEI S RIS
ELUTEGZHMEICAEIN TS, *Reld, *°"TcE R v BRI L B2RNICMA T,
BRI X BIEEFENPFIN TS, LHL, "*ReDIbERISHEL, P TcEHET
ZENE L, PCTCRSMATERF v b ERIG LISV, ABFFE T, ' ®°Re-HMDP(methane-
1-hydroxy-1, 1-diphosphonate) DS GBS & 4 BiRakEstAE L UAEFNESOBRD
BRERPOREWERTT U, BB, AR AREFHHFEFRT AV b—THRZEER
&, TAY =T8I - EHEPESNHETS [ Loy MB350 O—&TH
50

(5E8R)

1. HEMDPw P OFAEL : ArT/NT Y 7 UZz7k500mLic, HMDP#1gd 4 v F 3 VBB
0.6 L, ZhiZSnCle « 2H20#40. 6gD0. 0IMEFE I A N 7co & DR AESHELL,
ZNTIICEERR F M) 7 ADEFIKIERK ZINA Tpl& 1. 2~5. 0ICFHE%, AR L,
PHORIL ZHFEHDOF v MFAR Uz, BRROF v MIBEINCRE Ul

2. EEAR  Fv MOmgZk A7z I =51 7T 2 Reskia ik (LeitgtEe 3. 5-0.3
MBq/mL)0. 25mL&MNA, B ( 90°CLL L) T2040 & 73605 BmE Uiz, btk X
TR DALY A TLC, PCIs & UMARG, 7 -counter’d & CTHE « T2 L, RISINEBAERKD I,

3. ZEEMERER : *°Re-MMDPI IR A RIRICHIE U-35& &, BEBE - BElR - Y7 4
IR (pH5) I L IEE < 7 ZME QIO FhEFNEES UTHE U284 DR ErA %
BRI~ T,

[#ﬁ%%&%‘%]

BRIGULER - pl& 2 ~ 31ZFEE LicF v Ml0ngicxt UT, ReEHNE ATV
ECHX-%JJ\ F 0, 4.8ug/mL(E/VIRe/HMDP): #91/1500) & D& 755 E98% Ll %R T
(Fig. 1o WL, Fv FOpEWE LB HIET U, INBEEE 204 6605 i & <
755 SIFIFEEMTET U,

2. ZEM pHA2. 1&2. 90+ v 10mgil4d. § g Re/mLD ! Re7KIEIRZMZ T, 204
Mg U T RIS, 4BBEEICHE U $90%2) Lo ' *Re-IMDPOSFERE S i,

2043 RSN U7c RS %, BERICI0%AME L, FEICHE UcE4 0 * Re-IIDPDZ
EWAEFig 210 F . BREHDIIHEIC T“*ék%‘*%-@ﬁ}ﬁ@b\ ADohdN, ZTDRIIEED
NEELT S, pH2. 1OF v M2 HNBADIEH DY, '8 Re-IMDPOZEZEMIT L D -
Tb, 2, 60BIInE U TSRS U7z Re-IMDPDIE S A%, 2040 Dbk THE
R LIcbDL D, KEEMN LM - T 5 (Fig 3).

605 MINE U7 RUSH P D' ° *Re-HMDPIZ, RIS D 10% AR EK % 1EH ~ 7 X MBI
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10%% 8% U, 37T°CT2UEFREIRE
LThH, 85U EDRER SN,

%

—

o

o
1

ThoOBRE, R 07 AraerDQATE T 0 prz 1 ke
— o Wi ) €~ o) 1 A O C . i
MOPOEMER~ OS2 0] O ©:pH2 Kt
= > O : pH4.3 kit
THBHZEERLTNS, < 60 - pEs.
€2 2 4 A A : pHS.0 kit
ARERICEA L ke 12, 2 40- DAL
BREFHFAmEOwAPE S, 001D
< 7 - = x ¢}
THHRS NI OOTHY, & & 001 01 1 10 100 1000
FRHYEICHEEERT 5, ‘i Re concentration (ug/mL)
7o, HDPOERICERL T, T Fig.1 Dependence of radiochemical
FNTIENICBERA T T 4 Uy yield of 186Re-HMDP on kit-pH and
7 AITHEBERT B Re concentration.
3 S M Reaction time : 20 min
< WM pH2.1kit [ pH2.9 kit < Reaction time : 60 min
7100 @ 7100
= 1 S
= 801 | = 804
g 1W &2
S 60 & 60
= 1R 2
. 40 ’ . 407
(] , ~ o .
=< 204 R/ = 204
z 1l z 1 I
g O- “ ] g 0- —4 Y 4
& 0 5 30 60 180 & 0O . 5 60
Time (min) Time (min)

Fig.3 Effect of reaction time on
stability of 186Re-HMDP in a pH5

Fig.2 Stability dependence of
186Re-HMDP in a sodium

acetate buffer on kit-pH.
(Re concentration : 4.8ug/mlL,
reaction time : 20 min)

sodium acetate buffer.

(Re concentration : 4.8ug/mL,

kit-pH: 2.1)

PREPARATION OF '®®Re-(METHANE-1-HYDROXY-1, 1-DIPHOSPHONATE)

Norio NOGAWA, Kunio OOHASHI*, Yoshihiro MAKIDE, Kaori MIYAZAWA®, Shizuka
MOMOSE*, Naotake MORIKAWA, Radioisotope Center, The University of Tokyo;
Faculty of Pharmaceutical Sciences, Chiba University*

Synthetic conditions of '®°Re-HMDP were investigated. HMDP kits were
prepared in various pH conditions and followed by heating in aq. HReO.
solutions. The stability of obtained '®°Re-HMDP was confirmed in sodium"
acetate buffers and in a normal mouse serum. Optimun conditions for '®°®Re-HMDP
synthesis are presented.
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3A02 VED FNBPISS = DN - Y0034
(BREARHED OmlE 8- EBERR - KF #

[#E]

OmTcim stk &L 1T IEAE 1BReAEEEEIADS ISR & UTHEE 2, LA
RIZOWTELDR SN TN B, Fiz. PMTerff U-BATOSE b EEK THAX M
TEOD, O4F LV LBEEANOHELIEE >TIND, FITYIE, 7UNIAF VA
FDO)YZEALFE UTHEALTL =Y LDOGMLEERZMILL . HEHMLERRETHR
HU7, SOV L-T )N DA F U LEROEEM BB OWTISIZHRFL
7eo Elo. MHLFEZRET A7 DIT8HEKESHRUEBE L. IRARY MLPUVIR
J MVOBITIZE O V=T - T YN DA F T LEEROMB A TREL . £DEBRRIED
R &2 A AT,

[5E£Ek]

TYIWOAFVLIR =71 MREEAFERH L, fOREILTRHESETOL ZHEH
Utco HSEERIHNCEI U TR WRESE Lo HE T » 122, BEROSHIL, BL =Y A8
7 BT L0058 K25 mlcEN L, FNISSMHC % 19ml iz, #/LX X (1)
1g/10 ml 1 MEEBRAIR 5 ml ZMA, ZYIWIFF VA 120 ml7 & b VEKREMZ
720 FUTs HBZICK3ImAEMZ T, 100mlE UTITo70 CORSEKE2HBEL
7etg, REBREEABUNERR IS, BRI/ onbRlA—n-AFH 2 L0175
Too XOIHEBE 7 O RIVLAISEN U VYAV ESMBURBEI U, BEEL .
SARDUVARY FVERUIRZRZ MUWKBrigklg) ZRE Uiz,

Ui K UBE]

FRMAG oaRVHIICB 3 V=T L-7 VIV DFF Y L8ED 530 nm 1I2E1) 5%
SHEDOERBEKRERD S S 72RIRT, KH1&D V=T L8KRISBREEOREMC
o THWMU, FAEMBRCEHBIZE > TOA—DERNESNIZZ &0 5, F8
FEHEMRIL L TND Z Db B, Z D4R EENTreherd® & DOXXHM & FHEHERS
KHEE OGBS KR AV BEEKEESDORO L ICRI NS EREL -
720

K
[ReCl(fdoH),(fdoH»)]? = [ReCl(fdoH)3]~ + H @

I S h (ki@ % [ReCl(fdoH)a(fdoH)IPE LT, ZDEEES AT 5,
HIBWTBHREENES K s EXIT—BITHABLEE Ay £ 5 MR XD QFD
Bhrhbd, QROEAEKFRAF VBREISHLUTT oy b UKREREER2ICRT,
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A [H*]
A-A - K @
RRIZEREEARLTED. QROFYHERLTNS,

—H BB VBBV LA- T YN F U LBERRE STV YNNG ST
B ST 4 —ICKDRBEU. 529 mmilBIUBRE D757 ¥ a v E R, L=
7 LEEERDINERIZ 23 % THotre VoI AW-TYINTFF L LEEKD 7 0ok IVAERK
ZIEERREA 0~20 MICE LI Bk THREME U, AEHEOBEEERETS &
KM DIKFA A VBEDSBENT I DA REHEOBLE B 2Mmicdh - 7o,

08 T ' T | T ] T ' T [ T 40 T I T l T | s
L Q]
0.7 30 O
8 ~ .
g < o O
206 520 - -
@ < 0
o
< I O :normal extraction E - T
05 [ : back extraction | 10+ _
solvent:CHCl3 O
O. 4 ] | [ 1 | L I 1 I H 0 [ i 1 | L | 1
0o 1 2 3 4 5 6 0 04 08 12 16
[HCI/M H*1/M
Fig. 1 Dependence of the absorbance of Re-FDO Fig. 2 [H*] vs. Al(Ag-A)
complex in the organic phase on [HCI]

. -5 3 O : normal extraction
[ReO4 1=2.0X10" M ; [FDOJ=3.7xX10" M O : back extraction

[HCI)=1.0M ; [SnCL,]=4.4x102M
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FORMATION REACTION OF RHENIUM-FURILDIOXIME COMPLEX

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(1 ) chloride in the
presence of furildioxime. Rhenium-furildioxime complex is extracted into the organic phase and the
distribution ratio is affected by [H*]. Rhenium-furildioxime complex was also synthesized and its
purification was carried out by using a silica gel column chromatography.
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3A03 Fe(phen),”\C & 28T 7 2T U AERA AV D HHEEES)
(BMAHE) ORMBF M, BEXER, K&Hx #

[(#E]

FURF T ADBTEREEERVT I/ XF Y AOEREL LT, P AA10-7=F >
k2 U NER(IT)A A2 (Fe(phen), YDSEA A & A AV REBR L, ZhaFHEICHBENh S
Z L EFIF LT, Fe(phen),” & TcO,” L DA A3tz = hua ¥ s L, 516 nm XK
DENEZRET B HFEC OV TRE L TE Y, MHSE 2 MRET 5010, BERRA 4
PRI A AT ONTHHRTHRE Lz, S BIc¥Fe® b L—3—L LTMX, Fe(phen),”
DT ERD D Z LI Lo T DA & v athitEi#ic o TRET L7z,

(5]

B 7 kT ABT E =7 AL, Radiochemical Centre (Amersham) & ¥ AFE Lz, ZOfhoD
RIS TR Z O SR L, |

BT 2 RF T LA ETBERERA T (<12X 107 MEER, o-T =T bul vk
RN % THRE L 72 4.0X10°M O Fe(phen),” KK 5 e’ I2= b XU ¥ 5em’ M2
T, 25°CT2105 MR 0 B, AMEOpHIE 00025 M UV EHERERE AV C621CHE L,
FlA A URERRET R UAZAOCOICHRE L, MEAEEICEL-%. ASED
516 nm (31T DWNEE L IEHEF TRIE LTz,

KIZ, FaA A (88X 10°M)EEH, PFe & F L—¥—& LTI X2 4.0X107° M Fe(phen)
FRAVWTHZEOFIECHEB2To7, PEEHICELAZI, MEPL—EEL D,
Nal(T)y A2 b 2—F ZROTENEND PFe OHETHEL JITE L, Fe(phen),” D4 HELL
BRI,

R L UEE]

BN TRT 7 2 F 0 LA A VBEICHT S, = baxXUE U Richil S i-géal 4
KEOENEZRKNTR Ulc, WHERAKBICEINCMZ BT 7 1T 0 LA A BEETHF L
THMLTWE, BT 7 RF U LEEA A IBRE D Fe(phen),” IBEDUE & /2 b R CHERICET
5, UBEEABLD EWMNEIT—FEEER L, ZOBRITBT 7 32F U LBEA T UBEN
Fe(phen)," REDAUESEZBX2VIRY |, @7 7 X F 7 LBA 4V BEOSEAEFENTRET
HHZLERLTVD, $RERBA A IOV THRBROBERIB LN,

Fe(phen), 8814 & f& 1 4 /(X)) & DFICIZRO)RDOFHEREL Y SL> T 5D L IRET 5B,

K
Fe(phen); +2X~ « [Fe(phen),1X, €Y

I TCTRIEEEBEE T, )RR AMHER K IR TEED,
K =[Fe(phen),"X,], / [Fe(phen); 1,[X I3 o)
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I THRFD aB LW o 3TN ENABROFEBRBLR LTS, £ I OFFO Fe(phen),” O
DB D IR TREND,

= [Fe], / [Fel, = [Fe(phen),X,], / [Fe(phen);'], 3)

QREFEIZ, HUSRENTOSEEIRICEIIT B [Fe(phen),[(TcO,), DRILE & TcO,” DEE DR
%% curve fitting ¥RIC X D FRIT L. BIHESE LCTK = 20X10%, TMENBEE LT ¢ =
11,700 Mlem™ LW S [EE BT, :
KITA A S 2R 5729 ®Fe & b L—%—& L TH Fe(phen),” OHE D %
HEHEZERN R DTz, FIDICBT 7 R F U LlgA A v L7 8 2 R RERER A 42 AV
TEBR L7z, BERBA A OYBEICRT 5 Fe(phen),” D/EHD #IK2107R Lz,
Fe(phen),”* DRELOBIEN L, Z OO LHEIC>WT, BERF LTV,

10
05+
04}
03
(&3
£ 03}
2 Q
(=3
2 02}
-C
0.1
pH 6.2
2 2 T 10 w2 S 2 4 6 8
[Tc0, 1, / 105 M [clo, 71, / 10° M
Fig. 1. Absorbance vs. [TcO4.']i Fig.2.. 2 vs. [Cl0471;
[Fe(phen)*]; = 4.0x 105 M [Fe (phen) ;%*1; = 4.0x107° M

‘Calculated
(K =2x10"2, £ = 11,700 W'om™)
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A NEW METHOD FOR THE SPECTROPHOTOMETRIC DETERMINATION OF PERTECHNETATE

WITH TRIS(1,10-PHENANTHROLINE)IRON( II) (3)

Kazu NAGASAKI, Hideo SUGANUMA and Takashi OMORI, Faculty of Science, Shizuoka University
The extraction behavior of tris(1,10—-phenanthroline)iron( I ) with pertechnetate, perchlorate and iodide

into nitrobenzene was investigated by means of spectrophotometric method. Its mechanism was also studied

using *Fe as a tracer.
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3A04 TPACIZE BT FF7mu= b K77 XF T L(VDBRAZ VD
PRI A |

(HEAE) OIHATH - HHER - X% #i-

[#E]

MO EEEMAEE TS MY NS, 77 R F U LEEBLRETEEIE DI LHNTES
7e%, +5 +6MOBHEES DT I/ X2 F VLMY MEAYWBEREINTH S, ZOAKDE,
HEDELEUTHOONS [T NCL, T 13, KERDTEHETICFNBEEEZ T 500560 T
WaD, ARETHTF IS 72T Y = LEAYTPAC & B 23 M EIc L b,
[TeNCl,]” OEEEMEERIC OV TR,

[5=5] :

BF 7 2F 7 LT € AL Radiochemical Centre (Amersham) LY AF U7z, 7 FF77x
=T W) =7 LZEEHI(Dotite TPAC) F5 LM ORAEITRRME T DL FHEM Lize [TeNCL, T
i3 Baldas SDDHEICL D, BT 7R F I LBET DfbF M) LA BIERTTIE L TR, &
BT [TeNCL T Z&87kiEE, REBO 7 aukVAZED TEFHICEUICE, FHEIS
—ERERDIZUI. RIZAA VBEN—ET, KEAA VBEEEAIEIIKEE 25°CT 2/
ROEWD LT KDBMBEITIE 7o HHD ®Tc DESRRERKY VFL—a ATy
& —THIE U THELERDI,

R B LUEEK]

BHHRREIC & » TR/, FHMEICEI 2T 7 X F U LAOGE Dy, ZKREA A VBB
LT7ay b3 ERIDEIICH»Tce TDEKDIC Dy WVKFEAA VREIKAET 5 ZEEERE
L, iR d 2 FERERE Ui, £ [TeNCl,| D6%F H DEAAEITIARTH 5K+
BT B EEZLD L,

K, _
_ ) _ [TeN(H,0)Cl, 7L
TeNCl,” + H,O TeN(H,0)Cl K= 0
EREh, IHIT TeNH,0)Cl,” o7 o b VAT 5B
TeN@,0)Cl,- == _[mNORALEY

TcN(OH)C1,>™ + H K, [TeNL0)T . ]
. 2 4 Ja

L7155, RIZ [TeNCl,T OHMIEERH K& T35 &
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TeNCl,” + RCl RTcNCl, + CI°

x - [RTeNCL L [CI7),

- 3
[TeNCl,” L,[RCIL,

ZIT, RCQIITPAC %, BRFDadB Lo i3kl
BLUEBHEEBER LTS, ChODRIGAERE
TB5E, TIRFULDHELD, ZRAD LD i
I3,

D, - [RTcNCl," ], .
° [TeNCl,"], + [TeN(H,0)Cl,"], + [TeN(OH)CI 2],
o O_L 1 L 1 015 [ { | { -i
- K[RCI]OEH L @ [H+]./ )
[H'], + K[H'], + KK,
Fig. 1 Do vs. [HY]
[RCI}, RINETOFFEINCL DEEIZL > TR [TPAC] = 5.0 X 10* M
BIENTES, 2LTC, Zhaio UTHERD Solid line was calculated by Eq.(4).
B/N_SELD ' '
K=790x10° K, =4.74x107 K,;=3.56x10"
LR 5T,
References

1. J. Baldas and J. F. Boas, J. Chem. Soc., Dalton Trans., 2585 (1988). -
2.1. Baldas, J. Bonnyman and G. A. Williams, J. Chem. Soc., Dalton Trans., 2395 (1984).
3. T. Omori, Y. Muraoka and H. Suganuma, J. Radioanal. Nucl. Chem. Articles, 178, 237 (1994).

SOLVENT EXTRACTION BEHAVIOR OF TETRACHLORONITRIDOTECHNETATE(VI) ION WITH

TETRAPHENYLARSONIUM CHLORIDE
Kazue ASAHINA, Hideo SUGANUMA and Takashi OMORI, Faculty of Science, Shizuoka University

The extraction behavior of tetrachloronitridotechnetate(VI) ion was studied in detail with tetra—

phenylarsonium chloridé (TPAC) at 25°C at jonic strength 1.0. By a nonlinear least squares method, the
extraction constant of tetrachloronitridotechnetate was determined to be 7.90 X 10°.
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3A05 WYy THERNTZ b0 b FF 7 257 ABEOARE
LGB ORLE & bk EFER

GRAEARREHE) Omil % - WRHT - BIR - THIEH

(] .

Z M) FFIZRFILGERIT, TOBLEIBRE-TIRAFILABEOEEREDS, FEFIC
BRIEWEE ZRTIEAWTH Y. ThETITEBMbE v, VI, VI {lOS#EEFBLNTVES,
EEDOREMLEFRETIE, MEY y 7EERMFEDIO= MY FF 7 2 F 74844
[Tc'N(salen)] (1) [salen: N,N'-ethylenebis(salicylideniminate)] 7 £ DA RIZOWTHE L1z Z Db
A, BT L ROERDOBILKROEL (VIE»S VAl ) @ 2 20BRERTAERT
b ZOEBBRIIBVWTTZAF Y ADRTHARMFRRL ARISEE 5 0rBHIEAHT
DY, =PI FFI7AF T AEEORMTRZRICL b 72 ) BLEDO—REBDLDICH A
RASb7eND, TCTCIDRAWOERBREBIEBIL., EL 2% T 5O MK
[Tc""N(salen)CI] (2) DHBEITHEI) L7 ABETIX, 84K (1), 2 OME L ERBRIOVT
HBET 5,

[2E]

RREISEIR (2)13. [AsPh][TcNCL] Z I ZRE#EA L LT, BED Hysalen B FL ¥ ) — i
0TCT 1 RHBETLIILICL VAL, IR BME. YUAFXVISAZux bS5
TA—THEEL, BETEE L CREBEOERTELUER 22%). BN ROV TIITT
FOMBLUTIRARY M %, BRIZOWTIE UV-vis BL F'H-NMR A7 MV A EICLD
FDOWE %Iz,

[ #]

WA id S D TL R TR R\ EBRE C, 46.03;
H, 3.29; N, 10.16; Tc, 23.67% ( 318 1E C, 46.34; H,
3.41; N, 10.13; Tc, 23.87%; CiH1N30,TcCl ) &
ol THED, ZOKE=FY FF2 %
F LT L salen BV F451: 1 THEFoOnwi:
ILEHTHEILFDPD, IR ART P LD
B0 5 TeN kA DMEEIREITIN 1032 com™ %1
FL7z, ZMiZ, (1) D TeN #EDMHIREITR
Ik %Kk 1077 om™ & HB L &S TH D, = b

e/ 103M'l cm!
8 =]

-
(=]
T

0 3 ) L

) FEREMTFO T v AALICERM L72iE b 4 4 300 400 500 600 700 800
VOEBTHELEZ OND, BT HEBILA Wave length / nm

~Z7 M TIE, BFEREMA (<600nm) T VAHD (1)

Fig. 1 UV-vis spectrum of [Tc'!N(salen)Cl] (2)
EVIED (2) DART PVITEHELL TWv 525, :

in ethanol.
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REEMT @) iEA L WKL 690 nm (<= 841 M - em™) % (2) ICFERE L 72 (Fig. 1)o 2D
WA VI D S VAN DETCICASHET T 5 KON THET A Z L5 C— Tc DEMFEEH)
WILE BRI NAD, T72. Evans HEIC X ) il L2k 0BEEIT 1.53 BM. TH D, L&
BTHBT 72T 7 LDBIBEVITHLZ b dtbhol, THITKY . ZOEI VIED
F7RF T ANEEBER T"NGalen)Cl] TH 5 2 EFSHBE LA, Lizdo T,

[AsPh][TcNCl,] % HiZg8Kk & L7z salen & DT, FFREFRZBIEID, XKIZF7 %

FULDBETLHEERIDL E V) ZEREDBREZ& T [Tc'NGalen)] 2S4EHK T2 LHEHRTE S

(Scheme 1),
N
ol =9 o>
- +sa|en2' / Tc \ +e° / Tc
[TeNCly) ——— NEe ) CH ————— P HCwm el CH
.30 \(C|'|‘|2)2’ o N‘(C 5 7N
R T c AR
[T¢ N(salen)CI] (2) [T¢ N(salen)] (1)

Scheme 1. Formation of [TcVN(salen)] complex.

Synthesis of nitridotechnetium complexes with tetradentate Schiff base ligand and the reduction
process of central metal

Tsutomu TAKAYAMA, Yuko KANI, Tsutomu SEKINE and Hiroshi KUDO, Department of
Chemistry, Graduate School of Science, Tohoku University

Nitridotechnetium complexes with Schiff base ligands, [TcVN(salen)] and [Tc“N(salen)Cl], were
synthesized by a substitution reaction starting from [ASP4J[TeNCL] in ethanol solution. The
technetium complexes were characterized by IR, UV-vis absorption, and 'H-NMR spectroscopy as
well as elemental analysis. The [chN(salen)] complex is formed successively by the coordination
of the Schiff base ligand to the nitridotechnetium core and the reduction of [Tc"'N(salen)Cl].
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3A06 7IVAFVARMT (PnAO) b D= MY FF 7 A F 7 AMEDAR L
HERsE

GRALRE - #8) OWEHTF. W%, HREZ, BERW. TEER

(7] ,

T RF T AEEORE, ERBEZOSTFIIBITHREMEEERE LTCOFAEHE
B& L7zf7Eic & D BB L C %72, PnAO (propylene amine oxime, Fig. 1) % B F& L7z
FVF I RF T L (TcO) 854K TcVO-PnAO i3, 1984 MO THE S M, ! BHRKMKERE
e LTOMBEPRE IR TS, —F, 7742 F VL BF=ZFHEA (Tc=N) o=}
U FTF732F 75 (TcN) $EKRIE, 2OMAKSBPLERRICICT T 2EEMErHIMEER 8
hTBY, FLYBEHEERE LTOERMHFER TS, ZhET, BLD TN &
HEEEEN, BEFANILEINTVEY, = M) FEOBW r ft58IC L D E L 24
B 2 SR BT SEAREL 2RI D BIRIR . F 72, FICEALT% DD TcO $k & ToN skt
PHREBTAZ L. FOUREDEVREBETL ETLEETH L, AAFFETIE, PnAO BAL
FEIO= M FF 7 2 F 7 A8K PTcYN(pnao)H,0)][BPh,] & L. Z 0 2 e
L7z TcVO-PnAO SR DS L DB Z EOHRET 5,

[5£8R]
B F PnAO & HIFEEED [TcVNCL(PPhy),] RO R CTAHL L 72023
54K [TcYN(pnao)(H,0)][BPhy] i¥. [TcYNClL,(PPh3),] & PnAO DR FERKIGIC L &
Bt L7zo [TeNCly(PPhy),] @ CH)Cly / L% J — )V (3:1) W% 40 T 1higk L, PnAO O ¥
J—NVEBEMZ, 40 C IifEo/cT d 30 50K iRA LA, DL &, BEROBIIYY 2
POEBICEL L, ZOBBELIERL. RIEZKICEDPLTREWE S50 L 7244,
NaBPh, DKM E ML BPhy L LCHEREHE, KBLUTZY ) - TkEL, BET
TEBELZ, 7T VIZF )=V ) BEERPTEER LT o7, WRIZ 74D 72272
BOENTEERICOWVT, IR ARZ ML e H-NMR ORI, TEMB L UV X 55 s
AT ZAT 0 720

[HRLELE]

IR AR b Vb, BRBPIIE Tc=N ZEEAEETAZ L ¥R L, $/2, TE
SHED S, $E4KIE TN :PnAO:BPhy=1:1:1 DHBLLE o TBY, —MDOBRA+ T
HHZEDFhhol,

SR DI A 4 ¥ [TcYN(pnao)(H,0)]* @ ORTEP [ % Fig. 2 IZ7R T T DB 4+ Y IREA
ENAEARERE T, PnAO B FOMOD N BFBL7 7 M) 7ML, = M) FEREEFE
Ty TRMFETF T IMVLRMES S, 727 A F T ARETIE, PnAO BB FOIOND N
BFI0L BFERSL= MY FEANC 039A DL ZAIET 5,

Tc=N ZEHEASDESIE 16105 A T, ThETHEEINTVS TN $EKDH T
BRBEHTH o7 =+ FED M VAMIINET S 7 7 TEMT T TOHE# (Tc-03) X
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2481 A LB BV, Thid= Y FEDEW 5~ X EH (trans influence) 12X 5 b
DTH5b,

PnAO BMNLF D00 F ¥ 5 OBEFE MM IE 2.7205) A T, THIZF F T L DKED—
ONNTHET 55 FHAKEES (O-H-0) DFEEZRT, 01--02 Fltld, TcO g4k =1t
DEBERD PnAO SR L LB L THZ ) BV,

Tc-N4 B X U Te-N5 3 &ML, FhZh 2.094(4) & 2.113(4) A T, TcO $EKDRILHS D
AL B L TEY, TR, TcO 8L TN 8#4ETIHT7 I Y OEFDORNTERIE
Zh, TeNSERDOEHRT I VORELT 73T 75 LOMERRAINE VD TH 5,

HmH

HO OH
02 H1 01
Fig. 1 Propylene amine oxime Fig. 2 ORTEP view of the complex cation
PnAO. [TcYN(pnao)(H,0)]*.
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Synthesis and structural determination of nitridotechnetium complex with amine oxime ligand
(PnAO)

Yuko KANI, Tsutomu TAKAYAMA, Shinji INOMATA, Tsutomu SEKINE, and Hiroshi KUDO,
Graduate School of Science, Tohoku University

A npitridotechnetium complex with the amine oxime ligand PnAO (propylene amine oxime),
P*TcYN(pnao)(H,0)1[BPhy], was synthesized and its structure was determined by X-ray
crystallography. The coordination around technetium atom is the distorted octahedral, and the
technetium atom is placed at 0.399 A toward the nitrido ligand from the least-squares plane defined
by the four N basal atoms of PnAO. The intramolecular hydrogen bond is formed between two oxime
oxygen atoms (O---H:--O) of PnAO.
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CEEH 2 1 FHE) 20 THFREICL 2 0EFEP RS SN, BRER COBITHETOLEREIF,
T RF U LREIVMEDRT 7 2 F VLA AU BROEETHY, KEILBWTERICENBHE
BETHN, FEHHMTAPLGELHTEIT CRIVIEOAKTI ZBEWIZ 25 L nbhTnd, L
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HEEBEICRN Lz, F, ML 0y - BT 73 F 7 LABA A OBRBICL—F—3%
TEEPHEAL, JVIEBECBIRE - EEERN L,

==L

BTe (ZIBT 7 R F VLA A DT =T K E LT Radiochemical Centre Amersham X ¥
BALEZLOZAWE, TOMOREIIHRBEZOTIHEALE,

A F BB TIE, BF 7R3 FVLABA T BIOT =0 VOBEDORLRZKFE 5 ml
WERBRERE 0.1 M &425X5XMk, pH % 4.4 CHELE, ZZABHELELT=baX
YEr 5ml 2%, 25 °C T 3L5MBH L, FESFEICELELE, B7 73 F VAR AV
KOWTIIEAERE, 7ouAd VoW THEREAMERL L —F—XFEREICLY, FiE
H~OHHE: ZOYEBRER,

[ BREEBE ]
BT IV RXTF VLA e T7zaf O F U AHHEIRKIOL I IZERENLD,
org. Fe(phen)s2*-(TcO4 )2 * Fe(phen) z2* (ferroin)
1 e = 11000 M ~om -1
ad-  Fe(phen)s2* + 2TcO4 2 Fe(phen)g* (TcO4 )2 Amax=516 nm
Equilibrium , _ [Fe(phen)s?*-(TcO4")2lo Distribution ( _ 2[Fe(phen}s®*- (TcO4 )2l
Constant; [Fe(phen)s?*]a [TcO41s2 Ratio ; [TcOila

Figure 1.  lon pair extraction of pertechnetate with ferroin.
( a; aqueous phase , o; organic phase )
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ERHBRIT 108 M BETH- 2,

E5iZ, BF 7R FULBA AV EEOBRICAZ (N 2B LTARARYEMZ, F7XF
U AIVEOKFI B 2 RIE S SR ABELER L, TORBE, BRPOBT 7 XF
U LEEA A DHBBERMICHIE EN S Z & 3b2 Y, REOEAMEIRER S,

[Fe(phep)az*‘] i1[Te01;=1:2 10!
25 B ~~
£ 100}
20} 5
15} ‘é 10-1 L
0 &
10 cale. — =
11 02 % 1072} in Nitrob 3
(K=5x10"" M2) S in Nitrobenzene
. . . . E o . R
%b 0.5 1.0 1.5 2.0 ! 01 0® 10 107 129:6 1035 104
[TcO, 1,/10%M [ Fe(phen),%* 1/ M
Figure 2. Distribution ratio of TcO4". Figure 3. The intensity of photoacoustic

signal against concentration of ferroin.

Speciation of technetium in aqueous media : Ion pair extraction of pertechnetate with
ferroin and its sensitive determination by laser induced photoacoustic spectroscopy
Saiko NAITO, Tsutomu SEKINE, Hiroshi KUDO, Graduate School of Science, Tohoku University
Takashi OMORI, Faculty of Science, Shizuoka University

The selective determination of pertechnetate was examined by means of the ion pair
extraction with ferroin (Fe(phen);2*) into nitrobenzene for speciation of technetium in
environment. The equilibrium constant for the ion pair formation was determined as
5x1011 [2-mo172 (25°C). The detection limit of technetium attained was 1078 mol-L7! in

combination with the laser induced photoacoustic spectoroscopy.
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B4, TBP2ml&MZ T25°CTHIH Uiz, BEODBEDH. KFE L O %1 mI3o
BILL. P "Tcd y & Nal(T) ¥ > F L —3 3 VRIS THURE LT 7 2 F 7 A OSELE:
BEBHEB DT 7 1T 7 NBE/KHETOF 7 2 F 7 LRE) ki, £, iRkt
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R=RN=ru<w 574 —

REHH ERBRORIHC L v RBsR2 R L. Z ORBHEKS « 1% Whatman
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HOEHEF D RBRIZS 1% Whatman DESHZ AR Y L. 67% A%/ —1 /2 MIGEE T
ERA Uz, B UM, 1 emE2I305cmDIETEIY . P Ted y #i & Nal(TD > F L —
arBRHBTHREL, su< bS5 a2 R L,

R B L UBE]

WRRIREE &5 7 2 F 7 ADSELL & OBREFig 1T, 4 MIEEERICE T 5 3BAR
DR—R—=ra< 571 —DREREFig. 21K T, AELEOKR (Fig.1) 25, R
ZMATEBEOERIBEAMTOT 7 32 F 7 AO4RHIZH0TH Y, HiHKRHRES
B LR8N LI, —F, BBBEDN—"—ru< NS5 74 —OFR (Fig.2) »
5. TcOQIZEP ULPFEELTORNWZ EB8bhbd, Z DT &k, TBPHIZIL.
TcO4 721 Tid/e < TeClg2-Z D b il Shi- ifaeiksE 2 bhd, 22T, #i
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Distribution ratio

HBDOTBPHFP DT 7 2 F 7 LADILFEE 10° ¢ . —
Fig. 3iIZTBPFDOR—/ 13— u< NS5 7 4 —
DR %A RT, TBPHICIZ. TcO472 1T
Tix7a<. TeClg2 HDBRILEDIFHELT
WBZ bbb, BlEoZ &b,

!70 Without uriril J
SRS RA S, TeClg2- % DiEiiiE - | © Withurine
HTBPHIC 722 OB & THH Eh 5 2 10! - s —
EDBA ST T, Concentration of HCl /' M

N—N—rna< 7574 =TT,
10° :—Q\D\O_Q_O ]
B2-TBPHIHRIC BV TIE, TcO4- kv b I ]
Fig.1. Distribution ratio of technetium as a

function of HCI concentration in HCI-TBP system.

L S e LN I |

+ R.=0.06
(TcClﬁz' ) R=0.50

R=0.22

R;=0.06

Radioactivity / arbit. units
Radioactivity / arbit. units

0 2 4 6 8 10 12 14 16 18 0 2 4 6 8 10 12 14 16 18
Fraction number Fraction number
Fig.2. Chromatogram of technetium in sample Fig. 3. Chromatogram of technetium in TBP on
solution on Whatman DE 81 with 67% methanol Whatman DE 81 with 67% methanol /2 M HCl
/2 M HCl as a developing solvent. as a developing solvent.

SOLVENT EXTRACTION OF TECHNETIUM IN URINE WITH TBP (2)
Satoshi WATANABE and Kazuyuki HASHIMOTO
Japan Atomic Energy Research Institute

Distribution ratio of technetium in the HCI-TBP system confaining urine was
determined as a function of HCl concentration. The distribution ratio with urine in 4 M
HCl was about 60 (recovery 98%). The chemical forms of technetium in urine sample
solution were investigated by paper chromatography. The fraction of TcO4~ was much
less than 98%. To make sure that the reducing species such as TeClgZ- were extracted in
TBP, the chemical forms of technetium in TBP were investigated by paper
chromatography. It was found that the reducing species such as TcClg2~ was
quantitatively extracted in TBP.
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PEuE NU—HBER L, RRUESTARRIR T2 CTiT- 1, SR ORE LM
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(1) WMEER D BRCAMBE DDV IELnEB #RML. pH =4I LB, B
EVEICETDIET2BERES Ui, IRESHE, BOPBLT. 2nmDIIL T T ¢
WE—TREE LER E DB L /=0 HABRDAMS L UEURE 2GeX B HERH 3
WE2n A X7 O—f&HEEICEL Y . FELNBEE 7NV VNI L SR FHARICE Y
BIEL. MBESEFREERD 2, AMELNDEEREI1 x10°MTH Y., 1 4 EE R
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[((EREER] (1) MBEER: WESEREKIDONaCLEEKFME £ Fig 1ICRT,
NaCBERE /N & WESE Tld. log Kd »° log [NaCl] \CEHeffl L. NaCHERE »5#8hnd 3 ICHE
WKAD DT B2 Ehr B, BERISE mNa® + Am™ (Ln**) = mNa* + Am® (Ln™)
ET5E (LB EHRREREZTRY) . FEEHEKeq LT log Kd = — m-log [Na']
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Fig.1 Dependence of Sorption ration of Am and JEE &FICh->THY) ., DT
Lanthanides on NaCl Concentration JFZRELUIR2ZFKDE

FEYOFA PADIRTEDFRFIEE
WEA 42 DKFIEEEFELBERY S I EPTRE N,

(2) NaTF > &Caf A DEE: IBEOLNOWESEERE KO -ER. HEEX
BLNEE & EHICRRITEBMTEY . BT FPE2ICBMIB3LVREIICTS b
—kRTIEN b oS, BERBRLNEIDEVWEN 14 U BEICLIEEIKE .
T Na1 A2 &WCaf AL DAVEAF LHEET CHERLLnORBEIIIFIINE Z &
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THNES U EZ2Z FRICKZEEEWR G o, T2 T7RERBRTTI1 T4 >
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Sorption of Americium(IIl) and Lanthanides(IIT) onto Na-Montmorillonite
Shinya NAGASAKI, Satoru TANAKA
Department of Quantum Engineering and Systems Science, The University of Tokyo -

Sorption of Am™* and lanthanides (Ln) ions onto Na-montmorillonite particles (< 0.45 Lm)
was studied. In the low Na® concentration region, log Kd(sorption ratio) for all ions decreased
linearly with log [Na'] and the slope of each line was approximately three, indicating that the ion
exchange stoichiometry of Na* for Am>* and Ln’* was 1: 3. In the high Na* concentration region,
Kd was found to be constant and specific for Am’* and each Ln**. Coverage of sorption sites by
Ln’* depended more significantly on ionic strength than on sorbate ions. Sorption of La** onto
montmorillonite particles was found to obey the Langmuir-type isotherm, indicating that the
sorption can be explained by ion exchange process.
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Fig.1 The adsorption kinetics of Nb(V)and Zr(IV) onto a-Fe,O;.
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Fig.2 The pH dependence of adsorption of Ga(1l),Se(IV),Zr(IV) onto a-Fe,0;.

STUDY OF ADSORPTION OF METAL IONS ON aFe,O; USING A MULTITRACER

Maki IWATAL-2 | Shizuko AMBE! , Yoshihide IIJIMAL-2 , Masako IWAMOTO!1 ,
Haruka MAEDA! |, and Fumitoshi AMBE! , The Institute of Physical and
Chemical Research(RIKEN)!1 | Toho University2. ‘ '

We have investigated the adsorption of metal trace elements on a-Fe,0;. The
adsorption kinetics and the pH dependence of adsorption and desorption of
the elements, Na,Sc,Ga,As,Se,Sr,Y,Zr,Nb,Mo,Tc,Ru,Rh, and Pd,was simultaneously
determined using a multitracer solution(0.1mol /dm?®NaCl) separated from an
Ag target irradiated by a 135MeV/nucleon N beam. Characteristic adsorption
behavior of each element was obtained under strictly identical conditions.

—240—



3A11 TIVF L=t —1T & BRI Nafion 0 A AT &
Z DA LEANDIG A
(FFAIIT - HPF?) OBOImEF" - ks - HHEEA™
7)Y 7 S v & B TN CE = - NI 711§ e M 71V .

L3 Uaiz]

Nafion $J§IZREBEHEOBIE T, 7 v LIRFEO B AR B, Bhedi Xbk VIBHAFH
TE—T OO d VBT TH B, Ber iR NETIO, BHR, BEEBR. 7 v
ILKFEBHR. WEBERICBOWTEESBILEDOSBLILARD . KR TDA A AHISE DFF
BAHOSMI LU TE, SHEEIIIN S DRITNA RIKFEER TOHELLLARSD, X
SAZF DOALEADIGIIICONWTHET B 2 EA B E Lz,

[E5k] -

PSP DY v 744 7o bo oy TV F M L—%—id, F—0D%E
GUHTCREDTEOEDZEWTIDIZETHIEMNTH D, #->TEL DTREOHE
HAREHIRD A DITRMETH Ho RURTIE, &7 —F7 v MIWG Utk (L0
e F b U—H =AU,

Nafion #{Jlg{%. DuPont #:#4  Nafion-501 NR-50Z{di[H U 72,

H5h UHEBAKEBEE TFMERIC U7 silg (50~120 mesh) 2~ 3g% 5 Oml
RYTF LV VBE D, FREORMKZEL 6. O9ml N 7z, ZHUI=IVF L
—Y A 0. 1ml A NA . IREHZEMUL. 25CTHTSIRRIRE S U, RE
I, WE B LTI SRR EZEIIL. 2hEND v AR MIVF—F ST
FRERE—/7HEN SO EE Ui,

(R EEE]

SE/ SN T IV ) EBITR. Tl BUER. ASkIGROMRILD T — ¥ O—i %
Fig. UZ/R Y, MO E AT, Bl S SR RBREOMA T oy M
BHEL TR EBITETEH - 1. FlBoRTEH- 3ofErB o, Lich
> TINSDILHEKIL, NafionfiH gD Z )Wk VEEE . T NENDIMEUZ Uicdi-> TA A
VRIS AT > T3 EEZ 6N 5,

WIT. ESBETRETH 0 KERTEHILFZ I AL A ) I A, HEO5HE T
NENRIL - 1 HH %5 Lo

HE. COHERIEAL. 0 O5ETHONIESRTORREEIFEL, HAWILED
DUENTTRETH B NEBRT LT FRTH 5,

—241—



2 6
O S — 0 ——

T
N o ®Rb 10° O 0 PCe
- 84 4 F ’
w0 & 2 Rb ;8, ?'5 m "Gd
] & o0t i a O "Lu
1 10" | o
E 10° o
E E \\\ -3
10" F B o
10 L . \I _i
1w’ 10°
10° T T
A AWRU
10' ' ‘ o - Is:‘P[
2 o o'y Fig. 1
10° L a “ Relationship between distribution ratio and
§ o E N .
) xR . ] hydrobromic acid concentration .
1o L il E
10" 10°
HBr (M)

MULTITRACER STUDY ON THE ION EXCHANGE ADSORPTION OF VARIOUS
ELEMENTS ON SUPERACID RESIN NAFION AND ITS ANALITICAL APPLICATION
Akiko SEKIGUCH], Naoya ITO, Naohisa FURUSATO, Yuko SAITO and Kan KIMURA
Aoyama Gakuin University, College of Science and Engineering

Chiharu MAEDA, Shizuko AMBE and Fumitoshi AMBE

The Institute of Physical and Chemical Research (RIKEN)

Ion exchange bebavior bf superacid Nafion resin was clarified in hydrobromic acidb solution using
a multitracer . The multitracer was prepared with irradiated Au target and purified from the target
material . Distribution ratios of alkali metal, Rb, and rare earth elements, Ce, Gd, Lu, decreased
with slopes of the valence number on log-log plotting as hydrobromic acid concentration increased.
However, distribution ratios of platinum group metals were somewhat different . These data

together with the previous data suggest a possibility of analytical application.
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Fig.1 Amount of 14C radioactivity on aluminum and cupper metal surface
immediately after interruption of - CO2 gas adsorption.

A STUDY OF CHARACTERISTIC OF CARBON DIOXIDE ADSORPTION ON METAL SURFACE WITH USE
OF C-14 AS A TRACER

Takeyoshi ASANO, Setsuko SHIBATA, Eiko KAVANO, Syunnichi KAVAMURA, Research Ins
titute for Advanced Science and Technology, University of Osaka Prefecture,

Isao NORITAKE, Katsuhiko UEDA, Teiichiro SAMESHIMA, Central Research Laboratory
of NEOS Co. Ltd.

A characteristic of CO, gas adsorption on aluminum and cupper metal surface
vas studied with use of '*C as a tracer. In a preliminary experiment,a technique
of safety handling of radioactive '*C0. gas of the order of mCi was established.
The metal surface vas exposured to a gas mixture of '*CO. and air at room tempe-
rature and 1 atm. Amount of CO, gas adsorbed on aluminum and cupper surfaces
differed one another, and was the order of 10'* molecules/cm® which vas similar
to the number of metal atoms (about 10'%/cm?) of the surface.
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Table 1 The formatlon constants for Sm(Il) hydrolysis

Reaction . This Work" Unified Theory
Sm(OH)s(cr) +3H * < Sm®* + 8H.0| logKse| 16.4 e
Sw®* + H,0 < SmOH®** + H* logB 1. -7.2 -8. 24
Sm®* +2H,0 < Sm(OH).* + 2H* logB1z2| -21.7 -16.48
Sm®* +3H.0 < Sm(OH),(aq) +3H* logBi1s| -24.9 ~24, 72

Boh/iER EUnified Theory N S PRSI NAEREREDHE AT 12, ThiTk B
& logB 13 IZIF—FH L TWVWABA, loghB 13N DREB-TW5B, TN logh 1 1 DF
AELOZORELEZ SN, LERIEQOOWHAL TV I LA R s, £IT—
HEOMKAREIED~D %y & LTHRO. logKsp o RAFEDOEAEHOVTFH L
BIREEORBAT > E T A, Pig 1 KERTRT LI CEMEE B LI, Jhick

DUnified Theory® Sm(OH);(cr) DIEMRETHIANOEHNCIRETH 5 T ENER I NI,
BEH (L) P.L. Brown, R N Sylva, J.Ellis : J.Chem. Soc., Dalton Trans., 723(1985)

Sm(II) hydrolysis constants and solubility product of samarium hydroxide.

— Avalability of the Unified Theory. —

Sanae Shibutani, Tomoki Shibutani, Hideki Yosikawa, Mikazu Yui
Power Reactor and Nuclear Fuel Development Corporation, Tokai Works.

The development of thermodynamic data base is needed for performance
assessment of the geological disposal system for high level radioactive waste.
Solubility measurements of samarium hydroxide were carried out under unaerobic
condition, Ar>99. 99% (Pco:<lppm, Po.<lppm) : temperature, 24 ~27°C : ionic
strength, [=0. 1: pH=4~12.5. The experimental result of the solubility of
Sm(OH) s (cr) agrees well with estimated values from the unified theory.
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Structural study of lanthanide complexes in diamide extraction system

Hirokazu Narita , Kan Kimura

College of Science and Engineering , Aoyama Gakuin University
Tsuyoshi Yaita , Shoichi Tachimori

Japan Atomic Energy Research Institute

The structure of the extracted lanthanide(I1I) - diamide complexes was investigated by the distri-
bution method, NMR and IR spectroscopy. From the slope analysis, the coordination number of

diamide was 3 or 4. All the 13C NMR peaks could be assigned to each diamide carbons by DEPT,
H-H COSY and C-H COSY measurements. The IR peaks based on the carbonyl stretching shifted
to low wave number, indicating that the diamide coordinates to lanthanides(IIl) by the carbonyl

group. :
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Synergistic Effect of Dicarbollide on The Extraction of Lanthanides (III) and Actinides (III)
with Diamide from Nitric Acid Solution.

Tsuyoshi YAITA and Shoichi TACHIMORI
Japan Atomic Energy Research Institute

Synergistic effect of dicarbollide on the extraction of lanthanides (III) and actinides (III) with
diamide were studied. When the dicarbollide were added into the extraction system, the
distribution ratios of these elements significantly increased, compared with the sum of the
extraction by using each extractant alone. As a results of slope analysis, the synergistic effect
results from the replacing the nitrate ion of the extraction complexes with dicarbollide.
According to the comparison of the activation energy for the rotational interaction time, the
dicarbollide did not interact with these elements within the first coordination sphere, indicating
that extraction complexes in the organic phases would dissociate into the ions.
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X D BAEE Aoy n ¥y A () OFE—KHBICKR L7 KRG FOBERDSE Z &
PTEL 2] AFETIE, 7I VB EEVOWEZROR ) I NVKE VB POERE 1 4
VORMBRBICOWTHARSL S, V—F-—FRIMEER VI VKV BE- 2707 A
(M) DRZEH L,

[52Bk] R~ LA 2B (PMA:[CH(COOH)],-) K 7 2 ) JVB& (PAA :{CH(COOH)CH,],-) (¥
43 F& :2000,250000; LL#£PAA(2000),PAA(250000)) #Euw(I) L iRA L, 1 HUL EHREL TF
e L7 XHEREIIIBEERT V) a2 HV, T3V XeCl) L—¥ e
F U —H— 395nm) TEu(IZFHE L. 615nm NHENZ LB TFHEEICI D E L TEL
Far e RO72, Bu(ll) & R B VR VB0 A BEL B 311 X D E L 720

[ - #22)] Bu(l)- R I VEY BSEHEAD AT O ERERIE. 73 VEMK L H
RRICHRBER L TR L XBERERE L RICBD Lz, T, SROBmEEREEL —7
FHicELR) AINVEUBESRBA AV EOBBENREERICE S B TEREET WV
WCIhEHENE, BOoNEERERLD. LTOERRTOR) 4 IVK VEEEHED
EREHESE Lo

KT O Eu( I D 3 6545 (T (ms) ) id BCAL L 727K D OHIRE)~ D LA LV F —HE)IC X
HEMICKE BB END B, Eu()DFREKALL (Nh0) & BFR(FIT & 2L 5 (NH,0=1. 07
1 —0.62)[2] o pH.ZHEMAERE C,).Bu( IIEELEMT L)RE GEIVEF IV
IR 1eq/1) DI R(OL/Ew)) EEERRE R MO BT L) DAINE % & 2 TNHONDFE
ZHNIz. pHDEE  Fg LR 7 VKRV IREEA O Eu(ID DKMBOpHIKER ZR L
7z (JL]=0.036eq/IC [Eu]=1.8mM,R(L/Eu)=20 ¥ 7z IZ[Eu]=0.18mM, R(L/Eu)=200) o K 1} 1 )R
VEEE DEEE RIC X ) NH,0tdpH=3ME CRBUIEBA L 720 RI/EN)=200 TiZNH,0iZpH &
HITFA L, pH=6TIZPAAQROOQ)SEKRTTH 3 L e o7z THIL, RY I NVE VBB
PHELEXIZ, IVELDOANVKFYNELEE(IDAHEEHTAE Z 2R LTV A,
Eu(I)D&mM %L L[2]. NH,0t BNF D LHD 2 BEAKE oMt MiZELweT
% &, PAA(2000)? Eu( ICK§ 2 B 3L pH=6 TIXA DT ER 6 & 2 5 2 id, KY
INVRVEFEB( I Z2EBARAL LI IEEEPERLTVWAE I L 2/RLTWA,,$7- PMASE
e TIEPAAGE AR I SN, 0K & ¢ 7 ), PAABRRSP TR T2 5 D VAR F S
VEDFERIYKREVEZEIONE, B, 704 VB FHegl) YUV aNs B
DEWMEEERIZE D b SBAFORMBUISSERER L DHEE S AR EE —H L7,
RIL/Ew) DZE  10=R(L/Eu) =200 % TNH,01ZR(L/Eu) & F£12#4 L7z (PMATIZpH=6
UETHD), RWEWA/NE L 25 EEu(IDIERY AVKRVEBEIC X D BARAEN-TBTHE
ETHEEZOND, COEEB R INVKUVBOMBEEoE —EETHE, oMM
& FITNH,0 %84T BT A3 & N7z (Fg.2: R(L/EW=200, [Eu]=0.18mM,0=0. 7) o 7RIS
AFEINVERYNVEMORENZT/O, R ANVKVBIZE ) B L7-#EE %5
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L7236 LRI O%EA (C=1M) &£ TNiy,0% ,
B L 72 (R(L/Eu)=200, [Eu]=0.18mM)o 45 1ZPMASEIK CNu,o DB HSFEETH 1) Fil 2
7O Y F VR DR T RO 4B ATERR S iz o PMASER T OEu( T IZPAA $4krp
WCHARESTFICTEARAERTWRVEEZ LN, ,
BED ISR A NVRYBEE() R EARG X518 ENT 5 2 ERHL R E 2o
720 2D X ) REEEREEDR ) I VARV BADOKRE REEBICFS LT bineE L
bIb BT & LTHEUOMEZRO7 I VEBMKIC OV T H RO L2532 Shb,
-BEIER-  [1)EE ZF.HEREVEK E6RBHMEEHHEHEE S (1992) p.182.
[2]T.Kimura, G.R.Choppin, J.Alloys and Compounds, 213/214 (1994) 313. [3]Y .Takahashi,
Y .Minai, Y.Meguro, S.Toyoda, T.Tominaga, J. Radioanal. Nucl. Chem. Lett., 186 (1954) 129.

LASER-INDUCED LUMINESCENCE STUDY ON THE DISSOLVED STATE OF

EUROPIUM(III) IN THE POLY CARBOXYLATE COMPLEXES IN AQUEOUS SOLUTIONS
Yoshio TAKAHASHI, Takaumi KIMURA¥*, Yoshiharu KATO*, Yoshitaka MINAI, Takeshi
TOMINAGA, University of Tokyo and Japan Atomic Energy Research Institute*

Dependences of residual hydration number of Eu(Ill) in polycarboxylate complexes on pH,
supporing salt concentration, etc. were obtained through the measurement of luminescence lifetime.
These dependences showed that Eu(lll) was encapsulated in a polycarboxylate ligand molecule in
the complex. Such structure may be related to the high stability of the polycarboxylate complexes.
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—1) . ThOWGMIF&Y 1O Table 1 Equilibriun Constants (K67 and KGS) and the Ratio for

AA—N—DfFHET L, Oxygen lsotope Exchange Reactions between 0z and Ir0
MIFHBWEIOIXA—N— T(K) 1nK67 1nK68 1nK68/1nk67
DHERTXBREHEEE LR 50.0 ~0.0105 -0.0234 5.2
?))?t" k. S10, AsO 80.0 -0.0017 -0.0050 2.94
AUPtOTIHEEHEEBCES : - -

. e 0.4 | 0.0000 -0.0015 o
EBBIEE—Fll 3 LEHEMER —
wWrExht, COERRERE 95.6 8.0007 0.0000 0.00
kBRI MRy, BEr 101.1 0.0014 0.0014 £.00
KBEEGFICRETHoTRICD i50.0 ©9.0051 -~ 0.0092 i.80
WTHRWES N DA RIEN S 200.0 0.0080 | 0.0128 | i.86
o . . . 300.0 0.0075 0.0142 1.89

BRI ERTEERENE - — ——— "™ T
BEWS (07804033) 12 X o 500.0 -0.0055 - 0.0 89
fThhiz, '

1) M. Kotaka, M. Okamoto, and Jacob Bigeleisen, J. Amer. Chem. Soc.,i14,
6436(1992).

2) MEES. BE3SEMMLFNREWEFHE, 137-138 (1994).
3) MEER. HAMRIEFXFEHEEESE, 162 (1994) .

Anomalous Isotope Effects in Oxygen Isotope Exchange Equilibria
Hasahiro KOTAKA
Research Laboratory for Nuclear Reactors, Tokyo Institute of Technology

A theoretical study of the anomalous isotope effects on the equilibrium
constants(K65, K67, K68, K69) of 180 - 1&(, 160 - 170, lsg - 1&g, ey - 13
oxygen isotope exchange reactions between '%0: and diatomic oxides(MO) has been
carried out on a basis of statistical mechanics.

¥hen O was BO, PO, Ge0, Zr0, NbO, Hf0, Ta0, WO, IrO(Figure i and Table 1)
or ThO, the equilibrium constants showed the anomalous isotope effects, and had
the mass independent fractionation(MIF) temperatures which held K67=K68, K§7=K69
, K68=k69, etc., and cross over temperatures.

The MIF and cross over temperatures increased with the H-0 force constant
when the atomic mass of M was above 12. On the contrary, these temperatures
decreased with the force constant when the atomic mass was below 12.

The anomalous isotope effects can theoretically occur in some isotope

exchange equilibria of any other elements, not restricted to those of oxygen and
hydrogent-3’.
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1. %8

ChETEAH-RTFVTHELAORE, FRILEDOKKRRAMNKTREE 2L,
FNOSORIGHELZEEROEZREBPOMOIPICL TER, 20K, ZOXRBEIBICH O
WEFROARFETFOKIY, RBRIEKBEETE3b08—2TH50, bLIREEKT
HoTHbRA—LARTIENTEL (FIE, VHINVEVBREE), #2T, AWRICE
WTRE—ZFHICRLITHOBEEYRODEORIBEEH O P IZT 510, BER
WEWT, m73I/ 7=/ N (B—3FTFICOHEENHE &L %2F> (T, mApk#
BT5)) e FeoF Iy i PV FILATEBLEEY (ExAT7a—i)
( PVAT) ) LOMOXKERMEZBEIEZHBAL, BohBHFT— 4% & 4-HcKayS &
y PEEEHAHWTZOAZENOBEREOREEEZWE O LTI I ER L

2. EB
EEERBHEELLUTPVAM ZAY, BERBHE L L TmApk1,4-V4 F 4 VITHER
L, BEH0.500 mol - 1"'" KRB IHCHAMBULAEZDOEH W=, LEOEERB L BKER
B EoMokERMERBREES 50, 60, 70, 80 TOHELXIT2WTHHAIL =0

3. &R

70 CIBFDLBHEOERELLERICET . MHOBME 2 H» 5, 72/ —-1LD0H
EORBHEET=) VONLEOKISELICIE, BE8bs5ibh>TW5, I T,
AHFETHAL 7cm-ApDFEDO0HEZ E N LT, it REticElb5 L THTX 5,
FD, RIGHEBEE, OHELNLELPFHCRIGEL T, UHICOHEDORIGHFTHICEL
(K1 (A)), 0%, NH EZORIGHEHICET 2 (KM1D(B))LE 2, £#2°C, 7
NI EDOAEPRIGCEET 38 A0EEEREA4"-NcKay v v FETRD, RIZNH &0
RIEE%2208 &, OHEOHEEEREA"-NcKay oy FETKRDE, 0L ED
A™McKay7 o v FER2ICAR T, CORIKBII2EROHE KN ZORIBKREITEZZENEFN
DEREOHEER (k) 27T, COEHIRLTHBONEFZBETO L%, Bt
NFE— (Fa) LRRRICART, BB o7/ — VTV VDL Ea b
BTHRLUEe MEDZEDPORD T EDNFERNICHS HITH - 20

1) 50 ~ 80 CIHBWT m-ApDEREZXDORIEHEIF, (-0H) : (-NHz) = 1.5 : 1.0 TH %,
2) A—BREIOVWTE *HEXET 5L, (m-Ap(0H)) < (Phenol),

{m—Ap(NH2)) > (Aniline) T 3,

3) A"-McKay7 oy MR- T, BRI HBOEREELBOWEORIGHEEZHES HhIZT
EHBFEND 5, :
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Table 1 Rate constants () and activation energies (Ea) for the materials

Activity per unit amount / 10! Bq mmol~!

Fig.1 Activity per unit amount of m-aminophenol
vs. time for the reaction between m—aminophenol

k/h”! Ea
50°C 60 °C 70°C 80 °C k]-mol ~'
m—Ap(k on) 0.95 15 3.0 44 50
m—Ap(k nnz) 0.63 10 2.1 34 b5
Phenol 1.3 23 26 5.0 55
Aniline 0.44 0.87 1.5 2.3 59
2
6 .
"@ B *
8
4 Nad b
»
L
e ..
2 /
2 §° ’ ’ m : OH group
| |
n o : NH; group
v
0 ] |
0 % 20 40 60
t/ min t/ min

in dioxane solution and PVA(T) at 70 C.

(& x#)

1) Imaizumi, H., Sugawara, J., O

2) Imaizumi, H., Sasaki, T., Okada, M.: ibid. 49, 53—55(1990).

- Fig.2 A” -McKay plots for the groups
at70 C.

kada, M.: Radiochim. Acta 55, 215—218(1991).

Comparison of the Reactivity of Hydroxyl Group and Amino Group in a Material.
(Use of the Hydrogen—Isotope Exchange Reaction)
Hiroshi IMAIZUMI, Yoshiyuki YUMOTO

Facluty of Engineering, Niigata University

The hydrogeri—isotope exchange reaction (liquid—solid reaction) between ;m—aminophenol in

1,4—dioxane and poly(vinyl alcohol) labeled with tritium has been observed at 50 ~ 80 °C . The

reaction was analyzed with both the 4"—McKay plot method and data obtained; and the rate constant
for each group has been obtained. The followings have been clarified comparing these rate constant
with each other. (1) The degree of the effect of OH group on the reactivity of m—aminophenol is larger
than that of NH . group in the range of 50 to 80 °C . 2) The reactivity of the materials having two

different kinds of functional groups can be analyzed with the 4”-McKay plot method.

—256—



3A19 AEFRNAR R BBIRIC B 5 — B E Uy F 4 -V o Kbt O REZEA
(HB/RIT) 4R O &

1=

IHhETICS, NYFILRTaF I LE ANBDLIRT2ZEMNICIBLMCT 5D
BIARRVEERA TR 2ARRAMALBRISEBAL, X X 2PHEHIRFOEERD
RISHE % S s B SIS MO U T E A, AR TR, FHESE20000 b)Y 57 A
%md!') (E 7 — )[/) (U\ F PVA?ooo(T)alﬁ d)&ﬁﬁﬂ Efﬁ’\/'ﬁ/:ﬁﬁ‘ -LEd
MOABRRAZBEIE 2 BEBRTRUL, TORBEEA -Mckay7 0 v METHREIT 5 Z
it &k '),%h%%z‘—;b@ﬁﬁﬁﬂz%ﬁlﬁ%ﬁl’ﬂt:mBiM:*rZ):2:éﬁl}ﬁc‘:‘réo

2. /7 1k

PVAzooo (T) 2 X EROBHABEYWE & O TR Z 5 KREMLAZ B G (BBEE) %,
50C~90CTHMUZ, REPECE, p-(FEEe-)7unFt7c) =), p-Ab¥
IRVEVFAIN, p-=baF AT ) —NVERF, FThThEp-FIVVICHERL,
—ERBEE(0.500 mol - 1" ICARB EHICHARLEb DR HERARE UTHWE,

I. R

LR OB IS OB % IS, A -McKay 70 v R ERER L, FREIC BT 3 8E—ER
ROV FA-NOEEEBR(R)ERKDE, $E,861%Ek 24> T,Arrhenius/0 v k
PR U, EOEMAEZ XN X — (Ea) 23R 1= (K1), Z ORI, LLBED =8 DR 5
EheERyYrFA-A0 e p- (ko) MLV F4 - VY Ok LEBBHEEEHL T
5, TORLDGBEXNEEEFBFHFILSYWOERLEIS, RO EBPL IR,
DEISERENEWEE, BB ORKIGHIERE W, DREC L > TREXWSZEH—ER
RV FA- VORISR X, BRI L 388D E Y 2L, £, WOFEFEILEY
DORIGHEICODWTHRIL ZEDNWE S, (HIh, BICKEVWEFBED SEhRW),

X5, I{RB—BRR VYV FA-VOBBENZOMEAOKINMEICRIETHBIORE

Table I Rate constants (k) and activation energies (Ea) for
benzenethiol and several monosubstituted benzenethiols

Material R/ h! Ea Substituent
number Substituent 50°C 60C 70C 80C 90C kJ-mol™' constant
1 Hv 1.3 2.7 4.6 6.1 12 51 0.00
2 p —-0CH, 0.61 — 1.7 - 5.3 52 —0.27
3 p—CH,  0.63 1.4 3.0 4.5 9.2 63 —0.17
4 n-CHs ¥ 0.79 1.7 3.5 4.9 10 61 —0.069
5 p—Cl 2.1 5.8 6.2 12 19 50 0.23
6 o —Cl 2.2 — 7.0 - 21 55 0.37
7 p -NO, 5.9 — 16 - 47 50 0.78
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AR % 573 28, 50C, T0°C R UFICIC BT
SHammett 70y M ERER U E (XD, O 0.4}-
B, 5 0EBOHBRBEETIVERDE
PERWELTEY, o T, —BRRVEVF 0
A -V O RIS i annet LU HE S LT X, I
ZOEBOMENZ DRIGEDRIEEB (p) &
FIZTHELEZ R, ZTHh5oRMSHELN
Zp %, B HifF oSk e &INTR2IRT, Z
DG, KFERMERIBR IS BT 5 —A#H
RV FA-ND p OREEIFHEE N0 Y b
XWZehbhb, £, I050WMEDp i,
FTARCIEDMTHDZ 00, {EH—EBERSTE
BEibE&EMo RGBT RIEoBEHREICL > T
REXHhZZ DI,

I
o
o

logio( K/ ko)

Table 2 Reaction constants (p) for the reaction

Reaction constant Temperature / 'C
(p) 50°C 60°C 70C 80C 90C
benzenethiol  0.97 — 0.83 — o0.83  rig.1 Hammett plots for
phenol 2.4 2.4 2.1 2.3 2.1 monosubstituted benzenethiols
benzaldehyde -~ — 1.3 - —
aniline - — 1.1 — —

D4R %, BHE M, H4b, 1993, 1024-1028.
2)1. Imaizumi, E.Watanabe, J. Radioanal. Nucl. Chem., Lett., 188, 33-41(1994).

Temperature Dependence of the Reactivity of Monosubstituted Benzenethiols in
Hydrogen-lIsotope Exchange Reaction
Hiroshi IMAIZUMI, Kaori YAMAUCHI
Faculty of Engineering, Niigata University
In order to reveal the temperature dependence of the reactivity of

monosubstituted benzenethiols, the hydrogen-isotope exchange reaction (liquid-
solid reaction) between one of several monosubstituted benzenethiols dissolved
in p-xylene and poly(vinyl alcohol) labeled with tritium was observed at 50C
~90°C. The rate constants for these materials have been obtained with the
A -McKay plots based on the respective data obtained. The followings have been
clarified comparing these rate constants with each other. 1) The reactivity of
these materials increases with temperature. 2) The temperature dependence of
the reactivity is nearly equal for these materials. 3) It seems that the
reactivity of monosubstituted benzenethiols follows the Hammett's rule, and can
be enhanced with an electron-withdrawing substituent.
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Fig.3 Fig. 4
Méossbauer spectrum of Fe in Ar matrix at 20K Méssbauer spectrum of Fe in Ar matrix at 20K
Fe/Ar=1/210; pulse interval is 5.0s Fe/Ar=1/210; After anpealing for 21hr at 32K

FRFEINTBY, BADOWEMLIZIT—FK L TVBI, Fe, (8=-0.14mm/s.
—405mm/s) FL—¥—EREICL2BETIIRE SN2 oto

RIZ, 7= 72X BEEMRE L7z, Fig 3 OB £32KIC21BH AR
L. ZOB0KICELTHZE LD Fig. 4 THbE, M) v 7 2AFBDO7=—-)
VX oT, REFICXABROBA L, FRIED 7527 —i12 XL BRIROKE
KRB, M) v 7 AR THREFFIERL, 79 A —EKEL-Z EBRH B
WEBHGY £ AOKE W I X ABROREBT OMEIXIT & A EBAbET, fhEk -
BEIBEFL2EDY A XD/MERBDIZONTEETH S,

BAE. V—¥ —EBEICTE AR L SBAF O CHIRO0, L O FISER YD
iR, S FHEFBE L R 2ToTwh,

The Mossbauer Study on Iron Particles Produced by Laser Vaporization

Yasuhiro YAMADA, Hirochika SUMINO, and Takeshi TOMINAGA

School of Science, University of Tokyo :

Metallic iron was vaporized by KrF excimer laser, and the iron particles were isolated in low
temperature Ar matrices. Mossbauer spectra show that *’Fe single atoms and small clusters
(Fe, or Fe,) as well as large particles were trapped in the matrices. Their yields were found
to be inflienced by the deposition methods. ‘ '
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MELTEY. =727 A PALERRANTH A4 SMIOBIRN & A OBIR DR IR HRE kit
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2RI A PRINDPEEIBILEI NI TN A b (1-Fe03) LI EB k2 E5 0T, ¥
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TR UTco PEBREBOR X VBRESEBMIDVOTREATY A b (a-Fe,03) ERBI Nz, SO,
WD A ZNT T —ZRS FIVICIZERIC X 5 @SS Sh. "fingerprint” & UTOF AW MIRFX
NAEREBL ZENTET,

U 25 BRI OW TR &, Z0EB . F5 /) <7 R 7 A bR (FeaTiO4—Fe30,%51)
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Figure 1. Mdssbauer spectra at 293K (a) and 78K (b) of the iron sand from Kunisaki, Oita Prefecture
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Figure 2. Mossbauer spectrum at 293K of the iron sand from Ashizuri, Kochi Prefecture
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Mot. MEDEGRRERLHOF S /XTI MHOFF VEERIEET S EEZZ 505,
ErEOIRERF 7 VEFRICK » THERIRE T 7 VHRIRICKAN IR TS A ChEHH
BEDLEPOLHBE TTRXIA PEAIWAFAL POBGBEEORNNIMIETHIEERD, A AN
U7 = AR PSR ONICHEOEFHEGRIVHOBEEEZE L S 2 EMEBOIEREDERE
BL—H Ui, BHFOHOFERBRIEBEDERELERBR LTS EEZEZL SN 5,

HUED & IT. BEDORARY PVRGDZE 1L TiO,-Fey03-FeO DEZRGRTRENDF 5 V%
BUBLSREMITRB I Wi A RS T =R M VAR EO fingerprint” & UTHERATHEZ &
MREhtc, . BHROBELA SN ATLREORRICET 268 b AR PSR SNB HEE
HEhREhic
Méssbauer Spectra of Iron Sands from Japan
Yoshitaka MINAI, Rieko NISHIMURA, Yukiko OKADA¥*, Shoji HIRAI*, and Takeshi TOMINAGA
School of Science, University of Tokyo
Atomic Energy Research Laboratory, Musashi Institute of Technology*

Moéssbauer spectra of the iron sands from 25 sites in Japan were recorded to elucidate the formation
mechanism of the iron ore. The spectra indicated that the compositions of the iron oxide minerals
in Ti0O-Fes03-FeO solid solution system varied with location of the samples. This demonstrates
that the Mdssbauer spectrum can be used as a "fingerprint” of the iron sands. The mineralogi-

cal compositions may depend on the formation condition of the granite faces near the sampling
locations.
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SbC2NZ81 (Z=Me,Bz) D *IA AN T — 735 A—% %BTable UIRT ., FIZIISo-I5 4
FHE ZEE L. popyGEIIESICHIE L2nEEL TRkOaUERFOMETD
FEaL -2 g VHRLTWS, SBRILEWDSpzlEDRE 2L —2 a i, 44
ENFELSL-IZ FFOPSLE U H/NI VD DD, 3HL4ETHES %15 DPhsSb2(I-Sb-I)
P TDTokSLLIO-Sb-)DSpz DR L —2 g X AE WL, ZOZ &k, I9FEHR
Fliihe 97 FEVEFOEFZ5IWVTWT, N-Sb-IDIFLABFHEEINHHIIL T
LIRS EBWAHE L TCWLI L ERBEL TV,

Table I The valence electron populations of iodine atom estimated from the Mossbauer parameters

compound Ns Nx Ny Nz Niotal Z{I)
SbC2NMe8I 1.98 2.00 2.00 1.75 7.73 -0.73
SbC2NBz8I 1.99 2.00 2.00 1.74 7.73 -0.73
Ph3Sbl2 1.99 2.00 2.00 1.60 7.59 -0.59
Me3zSblz. 1.99 2.00 2.00 1.61 7.60 -0.60
Tol2SbLI* 1.98 2.00 2.00 1.56 7.54 -0.54
PhaSbl 1.99 2.00 2.00 1.83 7.82 -0.82
*L=[CeH4C(CF3)20] .

Antimony-121 and Jodine-127 Méssbauer Spectra of Eight-membered Heterocyclic
Antimony(I1I1) Compounds

Masaki MAEDA ,Takafumi KITAZAWA Masashi TAKAHASHI,Masuo TAKEDA,

Department of Chemistry,Faculty of Science,Toho University

Hiroyuki SAWAHATA,Yasuo ITO,

Research Center for Nuclear Science and Technology,The University of Tokyo

Elmer Brdu,Martin Drager;Institute for Inorganic Chemistry and Analytical ghemistry ,

Johannes Gutenberg University, Mainz,Germany

Antimony-121 and lodine- 127 Mssbauer spectra of eight-membered heterocyclic antimony(I11)
compounds were obtained at 20K.The structure and bonding of antimony and iodine atoms and
the 1,5-transannular interaction between antimony and nitrogen atom were discussed based upon
theMossbauer spectra.Crystal structure of Sb[(C3He)2NCH3]I was described.
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MR T B T EICEANKEL B 2T B, F@IEO0AD H VR F U IVBEENRER—Z
FH® 3 Y% E1-0=2.864(4) A Tsecondary bondingZER L T3, ZOHERIZDOOZD
DOAcER UBRNTH B, ZDOMICBEESFOHIIVHEF v IVE L Dsecondary bondingd
HAHOT, IVERBRDIZICO0ERE=MIABFN)EL>»TB, JHICHLTOT
BFELV—- MEALTORANVEF VVBRERTFIE. BESFOITELL0=3.15603)A
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&L TWT, ICOOmERI DR ALHEE % » Tl B, :

A AN T =35 X — 7 — & Townes-Dailey & Perlow-PerlowD B 9 R % U TR D 72l
BFORE2b—y g rETablelilEFEDic, WTFNOMAEMOREBLEOHUBFHES
B (eqQERTH, CHIRENFAOHET LHL L pENRILEFXH LD RIS
NTHENSETH B, FEMBEH(n)DAREODRIVEDOpPEDEFH . BRI
BUHLTBERETIZSIINTHENSTHS, B, Townes-DaileyDER D HTEE LTI
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Table.1 ITodine-127 Mossbauer parameters at 20K and valence electron populations for Iodine(III) complex

~ compound 5 o) n N, N, N, N, Niotat Z,

(mm/s) {(mm/s}

) -0.94 - 53.8 0.84 1.95 1.22 0.61 2.00 5.78 +1.22
® -0.88 .54.3 079 193 1.189 0.61 2.00 573 +1.27
® -0.93 563 0.88 1.93 1.19 0.53 2.00 5.65 +1.35
@ -0.93 551 0.80 1.94 1.18 0.589 2.00 5.71 +1.29
® -0.86  53.4 0.72 193 1.18 0.66 2.00 . 577 +1.23
® -0.83 52.0 . 072 193 1.20 0.6 2.00 5.81 +1.18
® -0.98  54.7 0.79 1.96 1.18 0.60 2.00 5.74 +1.26
-0.91 52.1 0.77 1.95 1.22 0.68 2.00 5.84 +1.16
® -0.92 533 0.77 195 1.20 0.64 2.00 5.79 +1.21

Values of isomer shift are given relative to KI

21 MOSSBAUER SPECTRA AND CRYSTAL STRUCTURES OF IODINE(IIT) COMPLEXES

WITH CHELATING CARBOXYLATO LIGANDS

Tomohiro YOSHINAGA, Takafumi KITAZAWA Masashi TAKAHASHI, Masuo TAKEDA

Faculity of Science,Toho University

Hiroyuki SAWAHATA, Yasuo ITO, Research Center for Nuclear Science and Technology,The University of Tokyo
Iodine-127 Mossbauer spectra of Todine(II) complexes having chelating carboxylato ligands such as benzoato-C,0
(ba”) and isophthalato-C,0,0' (ipa®) ligand were obtained at 20K using a 1.6GBq Mg,'*™"TeO;. The Mossbauer
parameters were interpreted in terms of chelating effect and the electronic nature of the ligands. Crystal structures of
I(ba)OAc and I(ipa) were determined by X-ray structure analysis.
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hH. Bah 5220 KETlE, 2{EOFALETHY, 170 K LITF Tl 2 flHDEALY Y
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FE LT, ERFBIVEEFOERBILIZE S EEL SN FPEEL WA X
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Fig.1. Structure of Fe(py)
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Fig.3. Mossbauer spectra of Fe(py),Ni(CN), at various temperatures.
[1]T. Kitazawa, M. Fukunaga, M. Takahashi and M. Takeda, Mol. Cryst. Liq. Cryst., 1994,244,331.

[2]T. Kitazawa,Y. Sato, M. Takahashi and M. Takeda, J. Phys. Chem. Solids, in press.
[31D.Ulkii, Z. Kristallogr., 1975,142,271.

Temperature Dependence of *'Fe Mdssbauer Spectra for Two-dimensional Coordination Polymer
Spin-Crossover Complex Fe(py),Ni(CN),
Takafumi KITAZAWA, Yuji GOMI, Masashi TAKAHASHI, Masuo TAKEDA,
Faculty of Scinece. Toho University
Temperature dependent *’Fe Mossbauer spectra for Fe(py),Ni(CN), show that iron(II) spin state
changes from a paramagnetic state to a diamagnetic state when temperature is lowered.

—268—



3B06 BESRFHBKEAEDNT I DFRNEFRBEUDORE ROV
(#BILAEE - BAEAE - REXTKR) OpARLE - FHTE -
Il - EBAL - R

[T]57Fe-# 23y 7 =5k 13108~ 10T RREDOEAREZ 7 — VEH L. Bl R
T O ETIREEE S U CRERFMRL. FHLEINIARS FPVERT, BFXR
BREEDVEERERA 5 — Ve FAREOEEICIIARY MVOLIBEEROh, 20 L)
BIBED B ART P VOFEWickmanb KL o TEHE X SN Twb, ZORERICHE

TWRHEHRARI PVEDT 4 v T4 V7108 ), BFRWEELRET S 2 LT EE

THhb, LL, EBICEC D) 25HICL ) BEFERHEORESBRII L 1:FILE
<l BERFMEMA VA VEBESEERICONTHIZE A LB RV, SEIRET
BHEAC IR ED IR ST O T v 5 REE I ¥ 7/ FeERBkEE K,
[Fe30(0,CCHyCN)g(HyO)]iC 2 W T, MRANETFNVIC LB T 4 v T4 ¥ T EEAA T

(2] Dgthd A 289 7= AR P VIMEIRT 2 & 34 RF T & 5 BTG
BRIRY A, 1282 K (T) CTEFMIRBEMMERIR . 29KHU L TRIFHETF
MRBIIFBEINS 1BEOS 7Ly PERT LIRS, $5ED296 KIZ BT B HE:E
IR LZD, 3008%Y A M T RTEMTHH, 135KL D THEEIRE %
BV EFBELDLNTVD, L L, TUETARNY 722} VITiE

BHMBRIC L B LA L NAMIBREFBHE N TR DT, BFBEHEILE4IE L
oTWwALDERDbND, ZZTCTHULENDARS P VIZOWTEEMNi% 3 D0IREER
DB (M2E) #BEELZYIab—YavefTotz, TWMAFRI B4 4 %A%
BEEMERBY O3 F A PEFMLD, 1TEHEOFlo2FeITORBIZOVTE 2
kv, —FEBAUT CREFHEORENMIEVF,0= AR IEEAR, E=ZAK? 5

—t-371 ﬁ%«tﬁﬂ?éouQ%A%%#L3O®ﬁ#4F##%MT%%fb €
D DFFEREIC bR v, KEENKBIZBITS

BEEST(100K). BLUBRFENELZ E» 6, HIEBAL
TRBIFZ2HOBARIIRE 2 D#ETH Y, HERSAIT
TIREOHER p 20 P SLHRAIIBICETL EELLNS,
ZFIT=Zonn 4 7a=y s REOER LY PO —
AP ORED ., HEV2EB=/AHTHEILPL 2

FHEOGKTA P2 EEL, TNEFRDOHKT A MELS

Fell, FellOFER % 5.2 TIRIMARY P VEEEL, 20

—269—




A

A’ _ 5 | A Fe, = (1-2p)Fe!" + 2pFell

B¢ . -
AUNA Feg ¢ =pFe” + (1p)Fe
—_— p

L.

Y
7
I

T>T, T<T, ~ Fig. 2.
RULELRBICLD T4 v T4 Vv T 2RhMTz BHARS PNV OFERVTROBHEITD
WickmanDZR 2 HH L, MR UBGRELES 720 - o
KRMmJ%A%@ﬁ%ﬁﬁﬁ?%%@tL\%ﬂ? Lk
NIEHFRER 9 1 0 B L 2o T/, BRBIEAIE oL 0184 ns
(2»;1;}) 130.25 mm/siCEE L 720
BIE3CHT>TCBT27 4974 ¥ T %RLI.
 DEEDBET I LTI, LorenzZI C—HEHH D &7
Ly b LTHITTEDL I TP EATYS
W, BB T4 v FA v TOREEE, EfDARY
MO EE T 2D, FTLVy POEREFRD T «f
BB REEE L, COVIaL—Ya v
LY RD-KIBETOSTFHAETREEE + IR
L7zo TO4DORBMERCLAET L=y 270y b
PHRDIEHA LT AN F-ZH4KI/molTH H, F . X .
BOBELEOBAC OV TBECRD S NAEER  Velosiy/mae]
BETHDL, T< TOHEXDWTIREEETHRNS D Fig. 3. Mossbauer spectra.
WEFNROP B HEREEDA RS Y NVIET A v F 4T TERDPol, TRIZBREOW
LEWCLBBERENERERTHDEEL LN,

Transmittance / %

199 K
0.629 ns

KINETIC ANALYSIS FOR INTRAMOLECULAR ELECTRON TRANSFER IN MIXED-VALENCE JRON COMPLEX
Tadahio NAKAMOTO, Motomi KATADA, Susumu KITAGAWA, Kazutoyo ENDO, Hirotoshi SANO

Faculty of Science, Tokyo Metropolitan University; Showa College of Pharmaceutical Sciences;
School of Social Information Studies, Otsuma Women's University

Temperature-Dependent M & ssbauer spectra of the mixed-valencé trinuclear iron cyanoacetate
complex, [Fe30(0,CCH,CN)g(H,0)3], which shows a valence-detrapping phase transition at
128.2 K (T;), were challenged for the interpretation in terms of relaxation model. The spectra were
fitted by using the general spectrum line shape given by Wickman. The rate of intramolecular
electron transfer is estimated to be ~107 s"1 atT < T, and ~109-1010 s-1 at T > T, and the barrier to
the intramolecular electron transfer is estimated to be ~4 kJmoll at T > T..
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380 7 MOSSBAUER SPECTROSCOPIC STUDIES OF THERMAL
- DECOMPOSITION PRODUCTS OF Naz[Fe(CN)sL].xH20

R.B.Lanjewar*, S.Kawata, S.Kitagawa and M.Katada*

Radioisotope Research centre, Tokyo Metropolitan University,

A series of substituted pentacyanoferrate(Il) of the type Naz[Fe(CN)sL].xH2O where L=
tert.butylamine, di-sec-butylamine, triamylamine, pyrazole, pyrazine, pyrrole and 2-cyano pyridine
have been synthesized and their thermal behaviour have been investigated with the aid of
Mossbauer, XRD and TGA-DTG-DTA. Moéssbauer spectrum of these complexes exhibits well
resolved quadrupole doublet AEQ=0.71-0.84 mms-1 at room temperature. The isomer shift (5)
values are within 0.00+0.02 mms-! suggesting no significant change in s- electron density at the
Fe nucleus. Characteristic IR frequencies corresponding to V(CN) and v(Fe-CN) observed at
2050+10 cm-1 and 570+10 cm-1 respectively except pyrazine and tert butylamine substituted
complexes where three V(CN) bands were observed. Reflectance spectra show two characteristics
bands at ~25,000 and 20,000 cm™} assigned to 1A1- 1A and 1A~ E(1) transitions. It is
expected that the band position the transition 1A= 1A, is hardly affected by the variation in the
axial amine ligand other transition, 1A= E(1) may vary with the type of ligand!. A linear
correlation is obtained between the isomer shift and tetragonal distortion caused by ligand L .

All complexes start decomposing at 50 °C yielding residual weight 15.5-18.5% in the
temperature range 900-950 °C. In all cases decomposition occurs in multiple stage as evidence be
the number of DTG peak. In the first stage, fast decomposition occurs upto 200 °C and later it
slows down in different stages. In first stage water molecules are lost and probably cyanogen gas
may be released. Mossbauer spectra of substituted pentacyanoferrate(II) complexes heated at 150
and 300 °C for 3hrs exhibit an asymmetric doublet that may be resolved into singlet and doublet. It
suggests the formation of two different sites of Fe presumably due to partial decomposition2. In
later case the water molecules and ligand may be released. When the complexes heated at higher
temperatures, complex spectra are obtained which can be resolved into two or three sextets. These
may be corresponding to the formation of mixed metal carbide phase alongwith magnetite Fe304
The XRD patterns also show these products.

The Joint use of thermal techniques, Mdssbauer spectroscopy and X-ray diffraction
allowed us to study the thermal decomposition of substituted pentacyanoferrate(II) from room
temperature to 950 °C. Three to four differentiated stages have been found in pentacyanoferrate(Il)
complexes: dehydration, ligand removal and oxidation- reduction.

+ On leave from A.N.College,Anandwan, INDIA
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Table 1.Mssbauer parameters for substituted pentacyanofcrrate(Il)
and its thermal decomposition products,

Complex  Temp Isomer Quadrupole Her  Possible T —— T
Na3[Fe(CN)sL). . shift, & splitting, products Fa_}.—c' b—r%od(b)' c-chOa(Ay d=o-Fey03
x H20 (°C) (mmsl)  AEQ  (kOc)

L= ) (mms-1)
(-CaHgpNH 25 002 071 B 100 i
300 013 0.89 . -
-0.07 - - - - 97
500 025  .0.04 220 TFesC 8 04
-0.07 - - - P
800 027 0.07 490  Fe304(A) 5
0.68  0.04 459 Fe304(B) s 9
037 047 - NaFeO3 E 100 ks
950 032  0.03 501  FeaOa(A) g
0.66  0.02 456 Fe30a(B) 7 oo
049  0.50 - o~NaFeO;
(CsH)sN- 25 000 074 - - 92
300 022 074 - -
'0.07 - - - 88
500 029 . 0.04 495  Fe304
-0.06 - - - .10 -8
700 0.00  0.00 332 o-Fe 100
025  0.04 492 Fe304(A)
0.70 0.2 461  Fe304(B) 96 AT 350°C
800 036 046 - a-NaFeO, 92
950 036  0.16 517  a-Fe03
032 o001 495 Fe30s 838
0.54 029 - o-NaFeO2 84
CaHgNy 25 0.01 0.78 - - g 80
(Pyrazole) 300 022  0.79 - - o -
-0.04 - - - 5 76 AT 150°C
500 031  0.02 495 Fe304(A) g
0.69  0.00 460  Fe304(B) 8
060  0.36 . o-NaFeO; g 92¢
700 -0.02  0.02 330  o-Fe
019 0.01 208 TesC a 381
950  -0.00  0.00 330 o-Fe
0.92 067 - 96
C4HsN, 25 001 084 - - 92
(Pyrazine) 300 029  0.75 - .
-0.06 - - - 88} 1
500 0.30 0.01 499 Fe304(A) . . X . .
: 0.40  0.07 438 Fe304(B) 30020 0 1 2 3
044  0.25 - . Velocity (mm s-1)
700 0.00  0.01 330 o-Fe
950 040 013 517 “‘“’203 Fig.1.Mssbauer spectra of tert.-butylamine substituted
tGHoNH, - 25 001 0.70 - pentacyanoferrate(Il) complex at (A) room
150 0.05  0.85 - - temperature and and after heating at (B) 150 °C,
-0.06 - - - (C) 350 °C, (D) 600 °C and 900 °C for 3 hrs.
35 020 077 - -
-0.06 - - -
600  0.19  0.00 209 FesC
900 039 0.2 519 o-Fea03
0.04 0.2 333 o-Fe
029  0.05 490 ' Fe304(A)
074  0.04 465  Fe304(B)
References
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2 J.LKunrath et al, Thermal Anal., 14 (1978) 253;
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LaFe(CN),' SH,0, CeFe(CN)g SHOD XA ERT DFER L b L { —H L Twb, Figd. I
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Fig.2. Temperature dependence of quadrupole splitting Fig.3. DSC curves for (a) LaFe(CN), 5H,0,
for (a) LaFe(CN)¢ SH,0, (b) CeFe(CN),» SH,0. (b) CeFe(CN),» SH,0, and (c) EuFe(CN)s SH,O.
References -

1) W. Prandtl and S. Mohr, Z. Anorg. Allgem. Chem. , 236 (1938).
2) E. Reguera and J. Ferndndez-Bertrdn, Hyperfine Interactions, 88 (1994).
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MOSSBAUER SPECTROSCOPIC STUDIES OF RARE-EARTH IRON COMPREXES
* Tatsuhiko NAWA, Hitoshi KUMAGA]I, Satoshi KAWATA, Susumu KITAGAWA, and
Motomi KATADA.. ‘ :
Faculty of Science, Tokyo Métropolitan University

Rare-earth ferricyanides were studied by Mossbauer spectroscopic tecnique, DSC and TG-DTA .
A linear correlation was obtained between quadrupole splitting and radii of outer rare-earth cation
except La and Ce ferricyanides. The quadrupole splitting decreases with the increase of the radii of
outer cation due to the lower symmetry of the iron(Ill) site. Anomaly of the low temperature
dependences of quadrupole splitting show that the phase transition exist for La and Ce ferricyanides

respectively.
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Fig. 1. Moessbauer spectra at 298 K of the iron oxides supported on porous
silica gel of the pore diameter of (a) 3, (b) 7, (c¢) 10, (d) 15, (e)
30, (f) 50 and (g) 80 nm, and (h) Moessbauer spectrum at 78 K of the
iron oxides supported on porous silica gel of 50 nm pore diameter.

8 +H2
VELOCITY (11/SEC)

Superparamagnetic behavior of the iron oxides supported on porous silica gels
Seiichiro ITJIMA, Fumio MIZUTANI

National Institute of Bioscience and Human-Technology

Akira MONURA

National Institute of Materials and Chemical Research

Superparamagnetic behavior was observed in the °"Fe Moessbauer spectra of the
iron oxides supported on porous silica gels. The spectral shapes depending on
the pore diameter indicated that the pore diameter controls the particle size
of 7-Fe:0; formed on the sopport.
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3.

[ 2% 3Gik] v DIL Sato, liyperfine Interactions, 1990, 57, 2089.
2. Sato et al., ibid., 1991, 69, 783. 3)I.Sato et al., ibid., 1994, 93, 1985.

Mossbauer Spectroscopic Study of Ferrocene Adsorbéd on Spherical Silica Powders

Toshiki KAKUTANI and Motoyuki MATSUO

Graduate School of Arts and Sciences, The University of Tokyo,

Haruo SATO ;
Department of Chemistry, Faculty of Science, Science University of Tokyo,

The adsorption state of ferrocene and ferrocene derivatives on spherical silica powders was
investigated by Mdssbauer and IR spectroscopy. The hydrogen—bonded Si—OH groups were removed
by dehydration at 1123K, and isolated silanol groups remained on the silica surface. Ferrocene adsorbed
on spherical silica powders with isolated silanol groups. This adsorption involved an interaction between
the x electrons of the cyclopentadiene ring of ferrocene and the isolated silanol groups of spherical silica
powders. The Mdissbauer peak areas of these samples decreased considerably with increasing
measurement temperature. Mdissbauer studies of the mixture of finely ground ferrocene and spherical
silica powders and pressed disks of the mixture were also performed.
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Table 1. Mdssbauer parameters at 80K of ferric and ferrous TRESNTVWSI LR T T
ions adsorbed on amorphous aluminosilicate together with 5. F e*" i3 ¥ & L THEBENERE &

reference materials. NTVBEDRHYLF e *HiaNEREET
Substance Parameter WMLTWBEEZLND, TDER,
e . 32(mm/s) AEq(mm/s) TERT2HO%KSBEMETHY. 31l
eCl, aq 367+0.002 3256+0.004 g ps Th B EVIHEECHB
Fe2+ adSOTbed 1.385:_"_0.004 3.278i0-008 L Sk L\fﬁ;%ié @‘&ﬁﬁéiﬁi@ ,f;,ul:
Fe(OH), 1.280+0.001 3.078+0.002 U TV %o . [HI +
FeCl, aq 0.51 +0.02 -0.07'70.04- KEIKOWVWTXAF S (X-Ray absorp-
II;‘e3+Oadsorbed 0.465+0.002 0.76740.004  tion Fine Structure) Eic X 2EBRER
¢(OH), 0.448+0.001 0.654+0.002 LB TE SR T 2560 TH o
100 RN 100
96 - 99+
oy A0 v s
- 1o = ‘K‘i&g"&.‘.\iﬁ”ﬁ&, f""w‘%ﬁ“‘
z Zul e ’
S ur =
= a
96 |- 9T
1 1 L 1 i ' L i ! 1 )
10 -5 0 5 10 -0 -5 0 5 10
Velocity (mnm/s) Velocity (mm/s)

Fig. 1. Mbssbauer spectra for ferrous ions a) in FeCl, aquatic solution, b) adsorbed on amorphous alumin-
osilicate, ¢ in Fe(OH), precipitate, and ferric jons d) in FeCl, aquatic solution, €) adsorbed on amorphous
aluminosilicate, f) in Fe(OH), precipitate.

1) Takeda M., Matsuo M. and Tominaga T. Radiochem. Radioanal. Lett., 41(1971)1.

A STUDY ON ADSORPTION STATES OF FERROUS AND FERRIC IONS ON AMORPHOUS ALUMINOSILICATE
Akane MIYAZAKI, Motoyuki MATSUO '
Graduate School of Arts and Sciences, The University of Tokyo

Chemical states of ferrous and ferric ions adsorbed on amorphous aluminosili-
cate have been studied by MSssbauer spectroscopy. The MoOssbauer parameters of
ferric ion adsorbed on the surface of amorphous aluminosilicate indicated that the
ion has a similer structure with a ferric ion which was found in amorphous mineral,
allophane by replacing Al®" in lattice. On the other hand, the ferrous ion was
assumed to be adsorbed on the surface by electric force mainly.
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(99-x)WO5*57Fe,0; ZFHB I, T A BN Y 7 LH T\ xK,00(99-%)Si0," Fe,04 AN
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DTNOBEIEOTHEL S DREACTERMET > 10, Ay <HBSHE 1.8 x 10° Gy h! &
ED OColiB AN TRIETT 2720 SFe- 2 ANT 7R OME T EMEERI LV REUT
DEETTO. BEE LT 10 mCi @ 'Copd) % Efkiky 7 bOEEYEH L UTREES

(a-Fe) 2V HH (FT-IR) TRARY FIVORER KBr AW TERTIT -7
DTARBERENE L UTa-ALO; 2L, 5~20 °C min™! OFEEE THEET 7,

(BRLER] ¥ VT RAT VBEN T AD X ZNT T —ZRT MUE F3*Oh) 1IC£55 7TV y b
& Fe**(Oh) iIC&BHWFT Uy Mk D& h B, Oco- 7 BBSIZ LD FeZ*DHIAHUEM
45 (17.2-23.9-27.0-30.8—37.0 %) & S, Fe3(Oh) & Fe*(Oh) IV EREHES 2
WS (Oh) OMBEIAHET 52 LMD 1Y ERA 2T T —HROWE, S, KEZO
D (580 K) WESNBI &S, ZOMMELSHHFLTVS, £IT Tg % FeHOA i3
LTT oy b5 L. BRETERBENE SN, BEROBMEE 260 °C/(mmss™)TH -7, Feit
DR DONWE & B #3 2 BEICITEROBE 13D TRESME, 680 °C/mmes™) L7 513)

—281—



ZEND, 260 °C/mmes™Y) DIEIE, Fe DNHKRONWELEICEAET 5 2 2RI LTH 5,
FABIEH 5 ADA RN T = AT MU Fig. 1 1ISRT LI FSHTd) KLBFTVy b &
Fe?*(Td) IXLBHNT Ty MroEY . BEOEEEIT K,0RE.10EL%D 5508V %E
T 10EVUBEATHMI /2L X, 204-13.0—

9.2-62-22 % &P U, #-T, i3

T T T RONWE B R LIRS B & P
N3, ZIT Tg-vs.—A oy FEITH¢ Fig,
2 IRT LIS 680 °C/(mmes™) DE#R
MEoh, JOFREL—HLTHA,
. 500 ] T T T
<
N 450
B~
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~
=~ 350
300 [~ 1
1 ! | 1 1 {1 1 1 L I 1 ]
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Fig. 2. Glass transition temperature (7g)

5Tg_ .
T G0m)Si0pS ey, lasses; (0, R AL
’ splitting of Fe’ in xK,0*

(b)x=20, (c)x=30, (d)x=40, (e)x=50. (99-)Si0,* 57 Fe,0; glasses.

References 1) T. Nishida, J. Radioanal. Nucl. Chem. Articles, 182, 451-476 (1994). 2) T. Nishida,
Hyperfine Interactions, 95, 23-39 (1994). 3) T. Nishida, J. Non—-Cryst. Solids, 177, 257-268 (1994).
4) T. Nishida, M. Suzuki, S. Kubuki, M. Katada, and Y. Maeda, J. Non—-Cryst. Solids, in press.

Application of the Mdossbauer Effect to the Non-Crystalline Material Chemistry
Tetsuaki NISHIDA, Department of Chemistry, Faculty of Science, Kyushu University.
Mossbauer effect becomes a very powerful tool for studying the local structure of highly
functional non—crystalline materials such as tungstate glass, vanadate glass, and silicate glass.
A linear relationship, named a "T,-A rule" exists between the glass transmon temperature,
Tg, and the quadrupole sphttmg, 5 of Fe>* doped in glasses. When the Fe3* is covalently
bonded to the oxygen atoms in the framework irradiation of the oxide glasses with 80co 7-
rays tesults in a reduction of Fe 3+ to Fe?* and the Debye temperature, 0, exceeds 280 K.
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1) S. KUBUKI, T.NISHIDA, and Y. MAEDA, 38 it {b¥5t shs i E 54 GER), 2B04 (1994)

2) T. NISHIDA, S.KUBUKI, and Y. TAKASHIMA, J. Non-Cryst. Solids, 177 (1994), 193—199.

3) T. NISHIDA, J. Non-Cryst. Solids, 177 (1994), 257—268.

VERIFICATION OF Te—A RULE AND EVALUATION OF THE CRYSTALLIZATION

MECHANISM IN FUNCTIONAL GLASSES

Shiro KUBUKI, Tetsuaki NISHIDA and Yonezo MAEDA, Faculty of Science, Kyushu University
Structures and crystallization mechanism of IR-transmitting calcium gallate(60 CaO - (40 —x)Ga203 -

xFe203) glasses have been investigated by differential thermal analysis (DTA), *Fe-Mossbauer and FT-IR

spectroscopy . Méssbauer spectra consist of a doublet, which indicates that the Fe**ion forms distorted

tetrahedra. Along with the increase in the Fe2Os3 content, a simultaneous decrease in the glass transition

temperature( Tg) and the quadrupole splitting (A) of Fe**was observed, as the linear relationship is generally

observed between Teand A of Fe**in several oxide glasses. It was concluded that Fe** ion substituted for

Ga’*ion as a network former in every gallate glass.
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The Characterization of Iron Accumulated in the Teeth on the Radula of Chiton

O Chiya NUMAKO » , Motoyuki MATSUO "’ | Izumi NAKAI %’ | Toshiaki ISHII *’ | and
Bokuichiro TAKANO "’
1) Department of Chemistry, Graduate School of Arts and Sciences, The University of Tokyo -

2) Department of Applied Chemistry, Faculty of Science, Science University of Tokyo
3) Division of Marine Radioecology, National Institute of radiological Sciences

It has been known that chitons accumulate iron in their teeth at high concentration.
The variation of chemical form of iron was investigated by Mossbauer and XAFS techniques.
The Mossbauer spectra of teeth divided from their color showed two component in each group of
teeth, that is, magnetite and paramagnetic ferric substance. Interestingly, the paramagnetic ferric
substance increased with maturation. The XAFS spectrum of teeth at early stage of maturation
indicated that iron is accumulated as Fe ** species into the teeth.
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<BEXE>
"', A, A, Schoonen and H.L.Barnes, Geochim, Ccosmochim. Acta 55,1495(1991)
2)R,E. Sweeney and I,R.Kaplan, Economic Geology 68,618(1973)

Mossbauer Spectroscopic Study on Chemical Changes of Iron Compounds with the aid
of Sulfate-Reducing Bacteria ‘
Niyako KAWAKAMI, Motoyuki MATSUO, Kenji SUGIMORI’
Graduate School of Arts and Sciences, The University of Tokyo
*¥Toho University School of Medicine

The Méssbauer spectra were measured for reaction products formed in incubation
experiment of sulfate-reducing bacteria, which were isolated from estuarine
sediment of the Tama River. The spectrum of the sample incubated for 3 days
showed a doublet, indicating that no sulfiding reaction had proceeded. After §
days’' incubation, the shape of spectrum changes to sextets, This product had a
different chemical form from amorphous iron sulfide produced by inorganic
reaction between ferrous and sulfide ionms.
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Fig.1. CEMS spectra of Sample A.
Table 1. H, and KV of the samples.
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Fi‘g.2. CEMS spectra of Sample B.

Sample A Sample B

7.-FeOOH = '} a- FeFOOH |y - FeOOH a - FeOOH
H, (kOe) 454.8 504.3 456.0 502.8
KV () 5.29x10% 2.12x10%* | 539x10* 4.02x10%°
g 520 Fig.3. Temperature dependence of
i * v tg the hyperfine fileds of Sample A.
3 480 a-FeOOH
@ 440 v-FeOOH
£ ° o
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a. 400 1 1 1 Lo
£ 20 T(::lperatﬁ?e (K)

CEMS study of corrosion product by acid sulfate water. 7
Akio NAKANISHI, Kazuko FUKUMURA and Takayuki KOBAYASHI
Department of Physics, Shiga University of Medical Science

CEMS was used to study corrosion products by acid water. A drop of the acid water is putonan iron

foil and the foil is kept at RT. During the evaporation of the water, corrosion products are formed. From

the CEMS spectra, it-is found that the corrosion product mainly consists of a~FeOOH or y-FeOOH.
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(1981)' ' < Fig2 a) Temperature dependence of area intensity ratio of

4) F. Imashiro, N. Kitazaki, D. high energy peak to low energy peak in M&ssbauer spectra .
Kuwahara, T. Nakai, an‘d T. b) Temperature dependence of quadrupole splitting .
Terao, J. Chem. Soc., Chem.

Commun., 85 (1991).

MOSSBAUER SPECT ROSCOPIC STUDY ON DYNAMIC PROCESS OF
ORGANOMETALLIC INCLUSION COMPOUNDS

Mitsuyori NAKASHITA, Satoru NAKASHIMA*, Hiroshi SAKAT™*, Faculty of
Science, Hiroshima University, *Radioisotope Center, Hiroshima University, **Faculty of

Science, Konan Univesity -

The dynamics of metallocenes in deoxycholic acid were investigated by means of “'Fe
MOssbauer spectroscopy. It was thought that the changes in area inensity ratio and
quadrupole splittings are due to the rotation of ferrocene on a cone with a half-angle of

18°.
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Fig.1 YFe M6ssbauer spectra of azaferrocene
-jodine salt.

MOSSBAUER SPECTROSCOPIC STUDY OF AZAFERROCENE
AND AZAFERROCENE-THIOUREA CLATHLATE

Takahiko KITAO, Hitomi INAMURA, Satoru NAKASHIMA*,
Hiroshi SAKAI**, Faculty of Science, Hiroshima University,
*Radioisotope Center, Hiroshima University, **Faculty of

Science, Konan University

The oxidation process of azaferrocene and the motion of azaferrocene in thiourea
were investigated by means of *’Fe MOssbauer spectroscopy and X-ray powder
diffraction. The significance of nitrogen atom in azaferrocene was suggested in its

physicochemical properties.
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Fig. 7' Temperature dependence of the absorption area of
Fig. 1  Temperature dependence of the isomer shifts of . low spin Fe(TT) on the Mossbauer spectra of
low spin Fe(II) on the Mssbauer spectra of [Fe(phen)s)(CIOs)z - H20, 7 - ZeP/[Fe(phen)3)(IT) an
7 - ZtP/[Fe(phen)s}(II) and montmorillonite/[Fe(phen)3(1I). montmorillonite/[Fe(phen)s)(11).
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3) K.Endo, 1.Saito, C.Honda, Y.Kanzaki, and M.Katada, Mossbauer spectroscopic study of
a -diimine Fe(II) complexes intercalated into y -zirconium phosphate (submitted to
Inorg.Chim. Acta)

MOSSBAUER SPECTROSCOPIC STUDY OF ¢ -DIMINE Fe(ll) COMPLEXES
INTERCALATED INTO MONTMORILLONITE

Kazutoyo ENDO', Tadahiro NAKAMOTOQ? Satoru OKAZAKT, Ikuko SAITO!, Chikako
HONDA", Yasushi KANZAKI1 Motomi KATADA

1)Showa College of Pharmaceutical Sciences, 2) RI Center, Tokyo Metropolitan Univ.

The o -diimine Fe(Il) complexes such as [Fe(phen),]” , [Fe(bpy),]”, [Fe(terpy),]”,
[Fe(5-NO, -Phen),]* were intercalated into montmorillonite. The lattice dynamics of the
intercalation compounds were investigated by the temperature dependence of the area intensity on
the Mossbauer spectra. A linear relationship was established between In [ A(T)/A(82)] and the
absolute temperature. From the slope, the ® 2 M values, derived from Debye approximation of
lattice vibration, were evaluated and compared with those observed for the intercalate into vy -Z1P.
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cm? ) THAHLE 93X DHOTHE. —F Ge- o 5y i
LEPS {259 mmé¢x 20 mm (BZIEMHE 28 cm? 9

DHDTHS. Si RMHBIEEEREL 2KE é IE-01

Canberra #t8® 19mm¢ x 0.5mm D PIPS#kHH §'

BTHD, *2 1E-02 F

Ny o039 REt# _ 2

[Ge #ili28] LLRL ER/NE GBT) kdiias © E03 L Ogoye

[FIEGE Ge MHIBRDNw I TSI RARYT BV
#Fig1iE (M E) BV —2 DR % Table 1 1.41 cpm

R, EREE LLRL, RARE bR —
T%D\E#®%10~15cm‘:;5g$iﬁ&ﬁb\ 1E-05 Eia a0y i g0 090y Lr
B 25~bem WX ANTEREZML 7. 100 - 0 500 . 1000 1500 2000 2500
2800keVODNy 7 75 2 REHRIILLRL T Energy (keV)

HEMN o 72 41.7cpm GEREAZ L D 1/540) T L,

KBS 270m DRB/INETIE V40 GERD L Fig. 1 Background spectra of 93% coaxial Ge detector.
® 1/15000) @ 1.41 cpm ETEBL. :

Fig. 154802 L3 T TFREOMRRIAINFE—OBVEEAZY. BABTRFHEEE

ERMORHERM & DRISIZ X B BnGe > 2mPh 0 v #E— 7 13H#ETo 150 LTI
ofe B/AME P URIVAD S K BEE LLRLOER L~V & D I E WEE TFH 19Bg/m?
LOEWDT, TR - NOVOBBEONY I 75T RE—2 3 EERL IV TH- .
Table 1 SHMPBEICTaT—Bh S BRELAEZEH A 2RBBEADICEALTI R -
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rO OBWHLZENSE ZEITED 24P &
B OFEA V4~19 17, 2Pb & 2T] DF 5
A 12 1R U e, BB EREE o B s b
1#E<mEL. 1AREAT > hOE—I5 K
MHi 10,000 HAIETEY— 0 2R T 5,

E#z L& LLRL RUR/NEB CHERRZfT-> /-
EEDGe- LEPS Dy AT FV% Fig. 21
T, 10~500 keV DOFEHEFHEIIMH ETERL
7213cpm DH 1/201T484 T 5 0.675cpm & § 5
T EMWTE. Table.2 CERY—V O EERE
o ;

[Si REB] BANBTORTHEIEICED 50 -
300 keV EBONY 775 RiZS >V E
— RTIEH ETOH 18 D 0.08cpm ETHEL
72037.6 cm¢ x 7.6 cn DHF R Nal(T)#k 25 &
ORI T — R T, fiFicR Lt L ToR
V2 ®0.04 cpm K ULMEADLAEN . ERIE
R R A Nal(TDRRHEE DR ICE N5
KREEOEREBDFWAEIC LS Si KRt
DEBERIZELDBDOTHS,

Table 1 Background of 93 % Ge at LLRL and Ogoya lab. (270mew).

* :peak was not observed due to high background continuum.
== :peak was not observed by 1Msec(12days) measurement.

1E+2¢= =
- No Shield :
1IE+1E oy 7481 cpm (20 - 500 keV) B
E ! i
' §
g 1E+0 E
Q -
X Relative | Relative
1E-1 : No shicld 1 f
[=7 - | LLRL 1577 . 1 3
KA - | 270 mwe | 1711386 | 19.7 E
& 1E2E E
E | %
- . vi -
=] - LLRL (Ground Level 10keVinternl |
O k3 5 12.96 cpm (20 - 500 keV) =
20 keV interval
1E-4 E Ogoya (270 mwe)
F 0.657 cpm (20 - 500 keV) .
| . ]
1E-5 1 1 1 L i ! I I 1
1] 100 200 300 400 500
Energy (keV)
Fig. 2 Background spectra of Ge-LEPS detector.
Background Count
Energy! AL Ogoya Lab (270 mwe)
(keV )| Nuclide Ground Level Before N, Fiush After N, Flush
cph error cph error | - oph error
U - Series |
295| Pb-214 054 + 0.8 087 + 0.13 0.10 + 0.04
352 Pb-214 1.02 + 0.24 155 + 0.16 026 + 0.05
609 Bi-214 1.00 £ 0.18 126 * 0.14 0.30 £ 0.05
1120| Bi-214 No peak* 0.38 + 007 0.11 £+ 0.02
1765| Bi-214 Nopeakf 0.29 + 0.06 No peak™*
Th - Series
2394 Pb-212 0.89 - 0.12 041 £.012 022 £ 0.05
338| Ac-228 No peak* No peak™ No peak**
583] TI-208 022 * 012 0.22 + 0.07 0.10 £ 003
911| Ac-228 No peak” 035 + 0.07 0.10 £ 0.02
969| Ac-228 No peak*” 011 £ 005 0.07 + 0.02
2615( T1-208 0.70 A} 0.24 017 % 0.04 0.17 + 0.03
Other Peaks :
140| Ge-75m 3.40 = 031 No peak™* No peak**
1991 Ge-75m 579 % 043 0.14 + 007 0.14 + 007
570| Pb-207 233 *+ 038 | / 0.13 * 0.05 011 £ 0.03
662( Cs-137 034 £ 0.11 0.76 £ 0.10 037 £ 0.05
1173| Co-60 034 % 013 0.28 + 0.07 0.17 + 0.04
1332 Co-680 032 * 0.16 022 * 0.06 020 + 004
1461 K-40 1.08 £ 0.19 0.82 £ 0.11 0.76 + 0.06

Table 2 Background of Ge-LEPS at Ogoya.
Energy Nuclide Peak Count.
(keV) cph error
465 Pb-210 0.40 = 0.07
728 Pb-KX 0.64 + 0.08
75.0 Pb-KX 1.15 & 0.1
77.1 Pb-KX 0.08 + 0.02
849 Pob-KX 0556 + 0.08
875 Pb-KX 0.28 + 0.05
238.0 Pb-212 0.19 £ 005
511.0 Annihil, 0.38 + 007
583.0 Ti-208 0.14 * 005
661.0 Cs-137 0.41 * 0.06
PRESENT

STATUS OF OGOYA UNDERGROUND LABORATORY AND BACKGROUND
CHARACTERISTICS OF Ge AND Si DETECTORS

Kazuhisa KOMURA, Seiji YAMAZAKI, Kaoru UENO : LLRL, Kanazawa University
Background characteristics of 93% coaxial Ge, 28cm? planar type Ge-LEPS and 3cm? Si detectors have

been investigated at Ogoya underground laboratory (270mwe).

Remarkable reduction of background due to

radon and thoron daughters was observed by intruducing exhaust N, gas into detector space. Background of
coaxial Ge was reduced to 1.41 cpm for 100 - 2800 keV region, which corresponds to 1/40 of lowest value
at ground level and that of Ge-LEPS to 0.675 cpm for 10 - 1000 keV region, which is about 1/20 of

corresponding valueat groundlevel.

level under singles mode and only 1/2 under anti-coincidence mode.
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On the other hand, background of Si detector was reduced 1/8 of ground



3C02"  seliafield BB THEDERTOBY 7 > TEOHXEE
(&K -3 -LLRL) OFEFE #H. WARBE, MIFIA, LB &
( North Wales Univ. ) D.J. Assinder

[IFUDIZ] A4F) AD Irish #id Sellafield B BRI TIEH 5 ORBFICEINS
BRI & o THE SN T 2, —RRE TIIHGTRE L~V YK CBIE D W EE 2 *Np
b HENAES ICHESTETH S,

BRI & N7 BT AR R LA TR B T USSR ks T 1R E L 72 3RAE C R R 43
LT < LLAT, Iish MR DOEXBHERW R OB Y 7 > TTHED Sellafield LI TS
SOEME L CRESTRBBEEMICBLT A L 2B LI LA AR IR D
B b BB IR DO BT ERIE O MiA RS © RS 5 72012 Inish RO 9 HLE L ) TR
#27 ZERELL ¥Cs, 'Np., PuAMLAR U Am 2 JIE L. S o BREOMAREICD
WTATHOERED KA OMHEITHE - REF L7,

[RARUHE] FERIULA % Fig. 1 1SR, 1994 4 10 A 13 B Irish #i0F 9 #11
TTIAF v 7347 (EF3cm) #05~1mDESIIBEAT S LITL o THEY
AT7REERRL, BATWEOVWT, 2EZ T LO TR L B0 -RBREALZbDE
BiEBARE L Lz BtteBlEIic oW TIidEE 20g F7213 60~70g X VT, FEmkEEy
AR PO A M) —2X ) UCs RN ¥Am 2 BB L72. TDHHEAS~50g LW AT
VETARET VP LR LETHE - BRLTaBARZ PO M) —i2X ) ¥Np,
28py KU 292py kBB L 720 72 P'Np DEERVIEEIECABIIOWTII ICP EES
FEICIDEBELZHMPuIl2o2WTIR IV NI A TS5 7 arn—HeHuClEgy v
Fl—Yarhrry—ilihEELY,

[EREEE HEWHO Cs RU
wo20py DETEE & Sellafield FFLIE
THh S DR & OB LLETIC I
% L7z Esk JHiATIT (1988 4E & UF 1990
£EITEREL, 3 &) X UF Ribble I
(1988 FE R U8 1990 EITEREL. 34 )

, Esk Estuary
W

DT—% jb & ¥ T Fig. 2 IR L7, irish Sea  ;
137CS ]&U\ 239,240Pu @%*ﬁ% &ifiﬂlﬂil:l o -
b5 DBEEDS & P ERE T IE - \\\\\ P

LOENRKREWVDE, WTFhoBED Ribble Estuary {

—~, Core A Core B

B & 312 B BRI ]
&“j_ Z’ :— a %%%?g\ L f:o i f: 137CS\ ' [ 3.: .":E'.j_v_j
28py, 2Py K U8 #1Am @ 294%py |2 - Fig. 1 Location of sampling site.
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X B HEtREL & BEEE & DRBER % Fig. 4 127K L7245, 197Cs 20py J ST AR DS HERE & 312
FREBEHMICHE AT 5 2 L 2R L 7202 Am2o20py ST RE LG I3 BERE I X L TIRIZ—%E T,
INLDOZ LR EBREOEDS bFAKTFTRERD LYY L LIHMEFERED TV b= &
RU7X) 7 AT B O»SBHBEANOHEICE L CRELLIEHY LI PR
LT3, P Np IKDOWTIEHRERE - BITRTHD ., TREOE» HEHEICOWVT
BRE - BRTAHAFETH 5, :

10° * 102
[ o Cs-137 © Pu-241/Pu-239,240
m Pu-239,240 A (Cs-137/Pu-239,240
B Am-241/Pu-239,240
B Py-238/Pu-239,240
o A
_ ® g0 ]
o 101 e
£ g A /:/ A
L ©
g L
> \P\ E 13
[e) | ] [2) (] oo o
E [} > E a @D ) ju)
o = 10°
= 100 e IN
| \
'] ("] [} l
"u " = a"
107 1
0 50 100 150 10 0 50 100 150
Distance from Sellafield ( km ) Distance from Sellafield ( km)
Fig. 2 Relationship between the *’Cs and Fig. 3 Relationship between the inventory
239240py inventories and the distance ratios of measured nuclides and the
from Sellafield. distance from Sellafield.

Transport mechanism of transuranium elements in the sea area around Sellafield

Jun KUWABARA#*, Masayoshi YAMAMOTO*, Kazuhisa KOMURA*, Kaoru UENO#*, David J. ASSINDER**
*Low Level Radioactivity Lab., Kanazawa Univ., Japan

**North Wales Univ., England _

Radionuclides such as Cs-137, Np-237, Pu-238, 239, 240, 241 and Am-241,which are discharged from the BNFL
Sellafield plants into the Irish Sea, in the sediment cores taken from British coastal area of the Irish Sea, have been
measured. Obtained inventories of these nuclides indicated the decreasing trend with distance from Sellafield plant.
The trend of Cs-137/Pu-239,240 ratio had exponentially increasing with distance. On the other hand, Pu-238/Pu-239,240,
Pu-241/Pu-239,240 and Am-241/Pu-239,240 ratios were nearly constand with distance. These results suggest the
difference of behavior-between cesium ( conservative ) and plutonium and americium ( non-conservative ) on the
transport from discharge point to the other sea area.
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3C03 199552 H 18 HETORLEBADFERERXKIE
(&IRA LLRL - &R AHE) O/MIRIA, BRLSY & -l # A &

BRIEBAOETIRR ‘ ’ Nag' D'

DYEETHERIN. 44 BEOBEATH 2B LERIZ B,
1995 4E 2 A 18 HAEICA BB LR O RFF B EH D N Noto Penirsula
FAEDO MYy FICHT L7 L6 BORFHEBETH 5. o
b U DERE DEBED S IZEBOBRICHTE LT, :
BARHAIVKERZELTEYH Inm BEOBEREZRIC W7
BbhTwd, P V7 L oEINSRABRRBERIZE
6.5cm, B & 4.0cm, FX 6.0cm DK E XORFEL 3 BAL
BHGTHERIL 3258 Tholze TOERPICHT ¥ I7AD
5 39g,29g, 19g D/MER & 1g LT OMAFEIR S, B
WENTRER 4208 THY) . KRBRAROERIIY o
500g LHEE S N5, BAOHRIL 2 A 20 HRICERAE
B TR AT N TII LD Thro b DT Fig.1 Flight pass of Neagari meteorite
55, _ based on witness information.

KEROBBEHRP LW LEAILFig 1WRTETI-A %785 T2H 18 HD 23 B555H
WETLZLEZLNRTWS, BARLEBMTHIRTIEDY FY 2 - VOBRIIRETH o720
BEtaEiRlE

FHRERBEOBRE IFERIC L3RFEERPETHEN OFERBAESORRE5 L2 &
o LR BHOBRSREHENZE IS B RS L MBI L Y 39g D/ & 325g
DRF O BETRER EIZSIRAIH YT 5 Bk o 72, A IFE L ~ VS BEEBR KisR (R O
93%Ge B L VT2 A 21 H 148 (FT 62 BrltE) » 5. KR IBUMLEBIREEIRTN)
D 101%Ge#rtiaz% IV T 21 H 23856 &0 (BT 72 BEH) »o8—HBHOWEZRHBE L,
ZOHRIADPO 4 BIIPTTEREROTRA O#YELEIELIT, 6 H11H (¥TF11288)
LY IHE/ABEKILEFD b ¥ FOVAICERE LM T EIEER I L7z 93%Ge R iHEF T60Co DR % H
K& 3 AR THNI,

Fig. 2ICETHR 72 B EPS 27 BEIEDARY bV (£IR) %. Fig3 IXEOT4 A6 E»b
D11 BHEDARZ PWERBNBHTHEZETC6 11 H25 12 BHEZE L THELNAARS b
WEHBLTRY, Fig2ICRO6ND X IHBH 2.44d D **"Sc (272keV) % 1E L ¥ 5'Cr (320keV),
"Be (478keV), **Co (811keV), *Mn (835keV), *5Co (847keV), *°Sc (889keV), ?Mn (744, 936keV), **V
(984, 1311keV), “8Sc (1157keV), ?Na (1275keV), 26A1 (1808keV) PR EN T 5B, Fig. 3(a). (b)
EHAER L7 93%Ge BRINEFIC L 2 FRIE R OB/DE TOHRTRETHLANRY PV TH S,
ZORPLADE L ICHTUEICLEZNNY 2759 v FRBOFFRIZAL P TH Y, OCo vHH
ENziEh, AL, 214Bi (1764keV), 2°0T1 (2614keV)D ¥ — 7 A7 &b ERIEIC AT 5 2 0k
LB r>Twb, B/MNBT10 HE®D y MHBEIZ X ) ¥ — 2 5 4cpd HNITHRIBTEETH %,
Ty I T7 v THRBEERE v BREDFEORE

WE 324 OBLEERICNT 2y MOBRBIELZRD B /20, ERGFEOEREZME L, B
MR OBSERE 2 S UHENCIR U, Th K 2 HBNSEEUCHEAONL (BIRETHLELS)
PEELE, BEORELHRETA-OEB= vy 7 VIH. £BEN. & THVLOAFLASE B
B, SRR EHRALWEEHLIERAELTHRE2 #8384 % Lz, HEEHZEROES &
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LB ENZEREER L T, BIROBLE 8 (Cupric Oxide, ere)%:*'aj:@E 2EER
n+ahE2BELL,
BB o 7 BEME \C LEAECHR Lk
+ L BALE TSI £ FEODA THREBEE & o spectrumof
FZ - FATEIZREE OBRRIR R L, o Neguimetortt
e A TKRESEEZ RO, ﬁgﬂﬂﬁg;
B AEEER L b 1T Ce MIBRICTE LCllE '

Counts (eph/keV)

I~
L7zDT, BEOy BE h A7y — FRMT 2% 2
T 2HROMESLETH S, COBETHE 2
BRFEICEEN5 2B & BT D50 5 MOV 4 8
HROBE L BBOBERREER L T 72 —
R Fig.o g v 31, &
3 20 > e $
REBATOU, ThK BELREORTERIC [owenne 3 | 134 g5 ],
ﬁELt?ﬁﬁi&&ﬁ@M%ﬁ%%T%kltzﬁxgnﬂwﬁ ]ﬁ SR
. oyaLab. .35 J 4
Yo AL PNa, MMnEOBEII LEBEATIN ’ ° Mimtaindini
. . 000 1100 1200 1300 1400 1500
EFTHESN TV L EOHHICH o 7225, HH R "
WEOLRENECT L PORTENONRES @) ] .
DFERERT T 7 ADES o722 LAAE B, g |3 i
S0Co JHEIL L F PEDRFEITEY: 1dom/kg LA % 1] ] i E
%<, FHEMBFEOREOY 4 Xbhi ) /A 2 ) # i
EdolelzbeEXbND, BBAILARREA o 1 :
BRI X BH T A DR AFEBROWEIZ L DR E 5 1
KEE@$$¥EK‘%§¢$’{{: é: l/ T 4500 ﬁﬂsiﬁigf 6 ﬂ © Gamma ray spectrum ofNeagarl meteorite, ‘
.( - % ] - Measured : Feb, 21 - 25, 1995, at Kanazawa
Table 1. Radioactivity of Neagarl Meteorite Mo 500 1000 1500 2000 2500
‘ Noagarl Mot.1 | Neagar Mat.2 Y SISOV A
Nuchide | - Halt-life 32}!;: mﬂ,} 3?:pm/k£) F, ; Sleasured y;x:r :s. 1, 395 p Luztfo * 3
Bo7 533 d 75 E7 CET) - IOM = E
Na-22 260y | 487 13 514 Z i .
Al-26 0.71 My] 493 £ 1.5 - 50 & 4 E
Sc-44m 244 d LEX 18 +4 i 5
Sc-46 84 d 89 0.6 5% 2 g =
V-8 18d 9.8 & 2.3 125 E 3
Cr-51 27.7d 6213 56 +8 ] 3
Mn-52 s68d 1893 =2 S
Mn:ss 3124 42+ 50 %3 S E
~ Co-56 nd 5.8 & 0.4 13 %1 . .
Co-57 272 d 66+ 0.8 E
Co-60 526y 1.0 £ 0.6 : 3
K-40 1280 My| 1526 + 17 1484 + 37 0.01 Gamma ray spectrum ofNeagar:.r;.le;eonte.
K (%) 7260 My | 0.082 % 0.003 .lVl?as.ur.ed Junell 22 1995 at Ogoya Lab (270 mwe)I L
U (ppm) 4470 My| 0.012 % 0.001 . , 500 1000 1500 2000 2500
Th (ppm) 14000 My | 0.048 3 0.004 Energy (keV)
COSMIC-RAY INDUCED RADIONUCLIDES IN THE NEAGARI METEORITE FELL IN FEBRUARY
18, 1995

Kazuhisa KOMURA, LLRL, Kanazawa University; Yutaka MIYAMOTO, Takashi NAKANISHI and Koh
SAKAMOTO : Faculty of Science, Kanazawa University

Neagari meteorite fell on the trunk of a car in February 18, 1995 is a L6 type chondrite. About 420g of
fragments (largest one is 325g) wererecovered. Non-destructive measurement of cosmic-ray induced radionuclides
in the meteorite were started 62 hr and 72 hr after fall using 2 large volume Ge detectors. Concentration of 12
cosmic-ray induced radionuclides and primordial U, Th and K in the meteorite were determined.
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3C04 RBILEARFHEOBK - BEEBDEF O

Pu-239,2402 An-2410EEST
(SIRKE) ONZ M. A. , HHBREX, O =

[zr ]

Frld, REBRBERICE > THEERC L5 XN 12Pu-239,240 (LI TPuklgid) BEOD
O RBRLBBAAS —VTHEKIPSRBECREINIOLEZHEOSPICT 3 LDOHE
ERUITETCWS, MEBOERHRETIE, FHEBYREOPuL AR OVWTOHE, S,
Pu¥ Am-241 (LA FAnL BREE) L THAKET» SBENOBITBHICESHZ L 2HELR
(N2 - B, HEIBEBF/LEFRETHSE, 3C10(19%4)) o

SE, RPIERXFELR—) VIHBOBAAIHOWT, BED>SBEEBYHNTCDOE->T
QP MmO BHT — 7 LBERBEDOMBEREDT — P2 FA2252LBTE, HHOWRE
DEF 4 AV NSy THEIC L BPu, MOEBETS v 2 207 —2 BB L CEBHEEDS
TOPu, MmOBHEZHML TWAHRBEPHEHERIC LS5 NRPUBED LD Ry —IV T
EBREZELULPONREZEDZCEBTELOTCIREBET 5,

(£ E]

4 EPu, AmFEOEERREERTHEIZ, 19864 & 1988FEDHEKEEN - HBAOWEHED
BICHEBIAKEE, X~ ) V7B TRREN2bDTHS (Fig. 1) . B, HAKFOPu, An
BEOTF—YIBICRRBETH S (T.Nakanishi et al., J. Radioanal. Nucl. Chem., Ar-
ticles, 138, 321 (1990); T.Nakanishi et al., Biogeochemical Processes and Ocean Flux
in the: Western Pacific, in press, TERRAPUB, Tokyo (1995)) . S [E¥i7z{CPu, AmD7T—%
B-FEEEEWIL, Ky 22375 — (50cmx50cnX50cm) THEHNENTEZLDTH S, 2D
Ry Z2a7@88»ro5H 727 (10cme £ fzid10cmXx 10cn, F&X <50cm) =4 HL, BRETI1
~BcnffifB TEEFICAY, RV IZFUVERBALTELR- . TR - BEL, 1490
H1z0 5~25 g (82) ORBHIPu-24206 ¥ ICAm-243 b L —J — % EEAIE (&3 mBg) HMWL T
DOTNAYNBEETESRET> Iz WBRESHREMBEC LY ETEELREL SPu Ank
DEEL 2R, A X URRBIEAD D AR Lo THEE - BEXOh Pl DRI I Va vk
BEL, a@ARZ baA by —i2&D 2°°240py, 24An B FR LI, 48, LTOBRA
VRBHEEA O AETRAMT I 2 a vy 602 Ac (IBEEMS T An OPIEELE) OS5

%%ﬁK%%f&é@?,aﬁX&?sw l T ;%q =
bEA MY —OBFIANT S22V a Y OF o o BB
OB BERF, pEgESSE L Y ODR-13 ° '
KHET 2RTCHEL R A 12, 86-3-C DR-21

Fiz, 10~20 g (§2) OHEEDFH i
DYARZ buXA by —LEIZIL }uﬁg . . . ]
¥-%FAxsbaxby—cky T
Pb-214 («Ra-226—Th-230) , Ac-228 0 “°O -
(<Th-232) , Th-234 (< U-238) , W) PARFLUX-P
Pb-210% 2 NERMEL, Th-230ex  |oy | | 4 | L 1 1 L | |
(S EwmEBLIE) /Th-232E M ICHR ulZl‘PE 150° 180° 150° 120°W

EEEmEL_EOPb-210 (Pb-210ex) ¢ - Fig. 1 The locations of sampling stations.
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BESMEZRD, HEEEEZRDL,

(BRLeER]

HE D SHEMNBIC DL 2PuOEESROMERER%2Fig. 2IZRT. AnDF—BBoh
TVWBBATEFALEDLE TRLTH S, S5, HkEPRUCEBERBEYEROPuLANDE
BEEOFEME%Table 1ICF & 2. 2h 5 OBEHERYTDOTh-230ex,/Th-232iF, LEEI10
B TRIFLALELEBEL, K10 cn LUFETOHFFEI L L HRBIFHBEBEERHCEASL T
fzo #910 cm LIZE T®OTh-230ex,/Th-2320 @A 35 S FH L 7z FHHREE OE HTable 1142
RToe 1 ~3mm/ kyDHBEEELCH»PHDST, HEYWEROWI cn THRHTEEHEEM LD
Pb-210 (HEH22.35) L Pu, AmPBSREEINTEOT, ChSIBEBEFhFhOEES P S
B LHOBABREE RO THIHESR, DR-13 TiEPb-2102 PuDWVW TN T HH0.1 cm?/y , Am
T#90.05cm®/y L Zzolze TOCZEDS, HEHO LKL on TEHIZ &> THEHEZATY
pidBEmEhsds. —F, Table 1 OHRIE, BHEP SHBEBMARICHIz> THEET 5Pu
REOAOHBYSPEICHBYBIEEL TWEZLERLTWVWS, ZOHEBEYTOPEHS
ALEORRBLELOPBELEZHO»ICT 5720, Bl APARFLUX-P (Fig.1) TO LT 1+ A
VNS TREBTEMANEPUORE T S v 2 AOfE (H.D.Livingston & R.F.Anderson,
Nature, 303, 228 (1983)) %L THNTET-7. TOBE, T4 AV MMy T IIH
RENBLIBNTFL L HICEEICIIEL Puld HEEYT OPuORKIZ0%ICEBE T, YO0
% DPuU AXBEAZERRROLRNENHOMICERPRBECIHEL LD LHEIND,

®?u, Oha (nBg/cad) Am/oPu (A-R.) @Pu, On (nBa/cn’) An/Pu (A.R.)
5 1a0 «D

1820 30 0 10 20 3D 5 1.0 . o
5 Vet 1 tewp—" ! . Table 1 23° %4°Py and **'Am inventories, sediment
= i ° - - ., mixing coefficient (for top 10 cm) and sedi-
1 —e- b 14 ° - i " ment accumulation rate in the North Pacific
it -
22 . . d oo 1 . DR-13,86-3-C  DR-21,86-3-F PARFLUK-P
= DR-21 Pu Am Pu Am Pu  Am
R 340 e 4 = " N
F Voter olumn 4,85k ——-er §.0; 282 1.7 -
24 i o» 1 - Tnbg/ent) Tttt v
{sBa/cad) ke s uBa/cn’) e inventory in

- W5 1. N W5 1L sediment 0.87, 0.60s 1.1; 0.40

z 0u 100 200 300 0 0 5100 100 200 300 0 0.5 1.0 ﬁﬁmkf) N * ! N

had T o

EAZ o ¢"> + + + L5 % '+‘ + m1x(1:gg ' 0.1 0.05 - -—=

=344 * LS H + (cntsy (=1%b: 0.1)

T8 -+ 6 flux in wa-

= DR-13 1 DR-21 ter co (11) (14) 18 11

= 41 T 5ot/

.=. " : 239, 240 ©  accum. rate 3 1

Fig. 2 The vertical profiles of » 240py (m/ky)

and 2*'Am in the North Pacific. *4.8,=4.8 +0.3

PU-239,240 AND AM-241 PROFILES IN THE EASTERN NORTH PACIFIC WATER AND SEDIMENT
COLUMNS '
Mohammad Azizul HAQUE, Masafumi MURAMATSU and Takashi NAKANISHI
Faculty of Science, Kanazawa University

The vertical profiles of 2%% 24°Py and ?%'Am were measured in water and sediment
columns in the North Pacific. The sediment mixing coefficient for top ~10cm was es-
timated from Pu, Am and excess 2!°Pb profiles to range from 0.05 to 0.1 cm?/y. On
the basis of a comparison of the 239 24°Py inventory in sediment with the data of Pu
settling flux measured in the Equatorial North Pacific water colummn, 239 24°Py in

the sediment is considered to be delivered by pulse input(~70%) and coentinuous
input(ﬂvSO%).
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HEBBEZ 1 EUTOLORNSEETTLEMEN TV SH (UNSCEAR (1982)) , KREHHER
BTN i21945~80FE S 10EL ERB U RRETH, DT T 3 8PudS KR FH SRk
REREBTULRITWS, 2L T, BRIEOAKRFEFEETSPuk DWW TIE—EEECETL
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U, KEFOPutBRERBETHZ0LTE» ZAn/PUllELLICESWTHS PR THENT
AKWEET-> 2. '

(£ 5] '

RIFFE T L ZEREREHE, SIRKEEREMRS » /N2 (36° 32' N, 136° 42' E,
EiR 105 m) O 2200 aicBBLET VI —CY s NARY DA 7YV TS—ANT
PEMICERUZ (1.1 pm DTOERITAEHGHET « L5 — (205mn X 255mm) IZHHE ; 1. 1~
2.0 pm, 2.0~3.3 um, 3.3~7.0 um, 7.0 pn Pt OQOA4ESOERITITFT 7 viEE
e (305mmo ) IZHZE) o 1993FED 4 A2 S5AMRDOLOORAEBREN KD, 15EBH
D OERBEE (MEBASRE) i, L9092 TH28 (1,619 m®) ~#730 ( 58,621 m®) & L
2o BNBES LT 7uyHENRLSEAFH L > TAESMHA KON ($9200 mg, 18
B) KBL, 110 CER - FEBOK, 77 u BRI CHIEMIE 34K & B % HN0, — HF
THRUEREZEL . RBRBEICPu-242W T ICAN-243F L—Y —OERE (& 1.5 mBg) &
8M HNO: ZIRMU, H20:0T X 2PuDB{LIREEFHEDE, B4 4 U RBBIES S AZIT L YPul
AmEALESEE - BBL 2. BESNEPul inE ZNFhBERBEIARL Tagaxs ba
NY— (3~10EMOMEDEYIEL) %17\, Pu-239,240% An-241%FR L=, b, B
MET s VI —REEINEZLL un UTOBEBSOAHITEET> TRV,

(BReEE] }

A OB BRI (Fig. 1) BVT, BELL pun ULOEZEORSHREL,
B ORESH LWL 20%0K 3 BARICBNTHES~18ug/m®* L EEIL, FhLINDE
BT ~12ug/mOBEBETEHL TV, £RNEL.1 un YU EOFEZEESRCE, 11~
2.0 um OHOH9~19 wt%, 2.0~3.3 um OLDH I~I1T wth, 3.3~7.0 um OHOH
21~30 wt%, 7.0 um LI EDHOHBI0~61 wtkOBREATEETNA TV,

SEOFHICHE L AXEORIDT 1 HMH i V156~392 ngT, ZOHFIZEENSPuk DI
HEOLRVITZENFN20~300 1Bg, 10~100 uBaTH - 2o FELAABZD LD RIEN
2O oM BOBHBENBKREL, ES5RPUIDaART P IZBNTHAND a AR M UIT
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EnAPolimREEEPSRLZLDL IR
ERDERICLZHOPIEETARET, 4%Po
OHFEHSHIZ UASNBRELZBERE T2 0E
BdHd. £z, SHOREZBEPRIZE LN SPull g L L A
CRAnE X TR TOMITBETCEERT SIC T T T T
i3, SESMLELOOLEL LY 3EROR i ]
BERK - oW T20B8H2LE25N05,

DL, SEOBEETOPuL AnDEE
HRICIZETSITRITANEEADBEZNS, Pu, Am -%—
FELOMESAEEZERL TF oy 22EBRRE e > el
ROH#%Fig. LIRT. EBBE (aETHD OLH T3 T
MErsREICERE) BREWVWD, EEEORED Particle size {un)
INEL BBREODNTPUEE L ABENE {2 Fig.1 Concentrations of 23° 24°Py and
EWSHERIBHY, TOPukniiEBROREHEIC 241am and 24'Am/23°  24°Py activ-
RELTWR3LOTH2LHEREIND, BREE ity ratio in airborne dust.
DRR L BREETP, AnEEOHEBICEGED
BHBOPEPEZOVWTRELERTERZY, EREFTOA/ Pl OMIZBESEEI
REWD, BELPHBHEBEYPOPY, Anlz >N TORESMEICE S BED A/ Pull§EELE OF
FE ( 0.3—0.4 ) BESROHEROBMEOHBICEZTN TR LEXZC LITHHET, BEE
FOPUIHEBEEELERSINS ., ESIMNFEEONILNEE*ERT 20ESH 5,

PU-239,240 AND AM-241 IN AIRBORNE DUST
Yumiko SHIBA, Mohammad Azizul HAQUE and Takashi NAKANISHI
Faculty of Science, Kanazawa University

Plutonium-239,240 and 2¢'Am were determined in airborne-dust samples collected
every 2-73 days using a five-stages Andersen-type high-volume air sampler at Kana-
zawa University in the years 1993 and 1994. The amounts of the nuclides in 15-392 mg
of airborne dust ranged from 20 to 300x Bqg (%23° 24°Pu) and from 10 to 100 u Bg
(34*Am). On the basis of a comparison of the 2%'Am/2%%° 24°Py activity ratio obtained
in the airborne dust samples with that in surface soil, 2%° 24°Py in the recent air-
borne dust is considered to be attributable to resuspension of the fallout nuclides
which once fell on the ground.
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1. Booic REFARETFOBHBPICERL, BHESRERCREABICDE, TR
BI3REUBER, EFIREORNBELX2ZEAIBIEETHS. 52D, 10004
BERELEBCRIMSENEECR>TWED, ZOHBHMESrB L U3 CsoBE %
BRBLTWS0DT, TORBICERIBHEICHEHTIBZRITIRAKTHS. 22T, 1000
ERBRBIIEBBHTCBRABARERDBIUCBYS VY AEOBICHET I ZEEOHELZR
R, EOMFFHECETAIERBHRBHICOWTHERT 3.

2. FHEERBEORICBE TSR HEE FREERETOBAIARERDORK,

BRPOZ AN —REENDOIE, HETES. EREOBEBERIE B I2bhT
WaH, 2 CikEisenbud?’, Pigford?’, Choppin, Rydberg® IcESZEFFEMbDE b
HUEZBLUCIEZROBAHERYOREREZ2 KD, Table LiZiR U, FHHPAH 104
PERADERBIRELL, 000EBIHECRINBEORIZI 2. Z20EE 5250
B LToREETERWY, REOBICHEBIIRZZ EED R0,

BRETPoEY SVYERE, FLT22ohETFHEICL-TETLS. (227hizoWn
T, U bDERbELILONSG. ) SEFRFRENHECRZD T, ERELET
FOBERHEREI>THEE2ZIEM, nE TCOERPEET, o+ BkEIBDOTLEDER
BiXE2bhbdT/HhEWw. Table 2icPigford? it E SWEI000EB OB Y S VTR OEBERL
. EEANEILRBNEL, 2THaBEETH20 T, EHRERRIBIEERY
IVBENRKEVWILERETHS. 1000ERTHINRDSEBOMHPMEREIRSL. 20
O RBEHEENBRo RBTEHAZE2BIRIE, MERIER2LELTS.
3. BEEWOUAFHEIZONWT BEBEFORMEZRRIE, TNV LeHk
REREE LTHET ODHAKCBI B52050ZL25TH5. TOBIKC, Thh=y
LUADEY SV RBRERHRCOBE LU TR TZLORBE—REEICH RS TW5S N,
ZDEDIETIHERILZREELEEZALS L, BREFVWARY. £/, {LEHEBICHE
NBETFNERL»LOPEFCLI2BERLEZ2MNBLTESOBERBCERL, RBEL LS
L3 THBNE ) RERENTHY, THILoZERI CBERW., 20 &> REtE2L
L, FOEREZERZILE, BICEGREZTHS. THA L1 OFERBBEMISAT
b, BEBEBEFOERALOTHERIEIMDOOBZILAZD0BFLUTHSS. BEDL
ZH, COXORRENE, BELREZFEBELTHPCEETZUAOEITERD 2 & .

CRESRBYSVYTERBELTERICEK, EFGD?3Np, 238y, 2350, 232Thiz L&
D, REBEFEHEBL L, SORBTHFERTEZ IpbHBELTLES N, ZoHME,
Fo2hBETHHBE LT, DEHICHETES.

1) M. Eisenbud, "Environmental Radioactivity” 3rd Ed., Academic Press (1987).

2) T. H. Pigford, Ann. Rev. nucl. Sci., 24 515 (1974).

3) G. R. Choppin, J. Rydberg: Nuclear Chemistry: Theory and Applications,
‘Pergamon Press (1979).
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Table 1

(Low enriched uranium (originally 3.3% 235U) after 33000MWd/t burnup.)

Fission products in the spent fuel.

Nuclide Half-life Decay mode Activity* | Activity**
(year) ‘ (GBq/t) (GBg/t)
795e <6.5x104 B, no ¥y 14.5 14.4
937p 1.53x10° B~ (—932Kb) 74 T4
90gp 29.1 B (—=>°2°Y) 2.2x106 ~4x10~4
99T¢ 2.11x10% B8 530 530
107pq 6.5x106 B~, no ¥ 4.1 4.1
1268 ~1.0x10° B-(—>126m28h §7%) 20 20
12971 1.57x107 B 1.4 1.4
13505 2.3x10%5 | 8-, no ¥ 10.7 10.7
1370g 30.1 B~, no ¥ 3.4x106 ~1x10°3

% : Activities shortly after the discharge of
*% Activities 1000 years after the discharge

the fuel from the reactor.
of the fuel from the reactor.

Table 2 Nuclides of transuranium elements in the spent fuel.
(Low enriched uranium (originally 3.3% 235U) after 33000MWd/t burnup.)

Nuclide Half-life | Decay Activity** | Activity***
(year) node (GBa/t) (GBq/t)
237Np 2.14x 106 a 20 20
238py 87.7 a 1.87x 105 69
239py 24100 a 2.19%x 104 2.12x 104
240py 6560 a, (SF)|3.18x10% 2.86x 10°
242py 3.73%x10 a, (SF) 91 91
241Ap 433 - a — ¥¥x 3.17x 10%
242mpp 141 a 271 2.0
2434 7380 a 1.17x 103 1.07x 103
2430 29.1 a, (EC) 269 0
2440 18.1 a 2.69x 104 0

¥ : Activities shortly after the discharge of
*% Activities 1000 years after the discharsge
®%% Mostly present as 24!'Pu, and will convert

the fuel from the reactor.
of the fuel from the reactor.
to ?4'Am by beta decay.

ON THE LONG TERM STORAGE OF SPENT FUEL FROM THE OPERATION OF POWER REACTORS.

Michiaki Furukawa

Department of Chemistry, Faculty of Science, Nagoya University

The radwaste from the operation of power reactors should be stored for more than

1000 years, considering high alpha emitters consentrations.

options of the future radwaste disposal, such as
further processing, (2) Reprocessing of the fuel

I will discuss on
(1) Storage of the fuel without
followed by the burning of Pu

in breeder reactors, (3) Reprocessing and burning of long-lived nuclides includ-

ing transuranium elements by high-intensity neutron induced reactions.
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PREATILEND S, BEANCE, BFEY—L2EH (XA EHK) wBEE LERLE
FHEFEO KN TFE2IRR (R 2 I CBET2EREFELTWS, SHO
HWER, RERTERRT— 92852000 BLINIBTFHR (E—L8E) . 8B
BRORKEZXRLERBED D207k,

ThcERT A BB IR, KL TEBRKI»OBH T 2TREESD S, RIC
ST, *2Nalk. BB LOPTWHELEZLONE LD, ChboBER2BLICERS, F1=.
P—bS54AVRERBT1IOnE CHEMEZD-TBD, B (HE) OEWIZ L B35t MH
BHbEELR3,

2 EROFELER

4) T#E (BLE) tHEPSOEII VI —F—VADEPI1E—-LS4 VEREE,
=Ty " DoDEBERI AN T RAFE2EBH UL, HiC L2 ERERICE
S THMHFREER2RES D Lh ORI LERUE, THOMRSERNEEZ. PYF I L
OoWTH, TR ERTLIBEHTO2BRY VF LY THIELE., ZOMOKRE
BeeREBTYREIAETICLICLIVRGRBREMELE, £, MBRLZBTETFE
DHEEHIToR, APICRBLREEMNERT 2. 22 ¢, Culn,sp)®°Fe & Culn,
sp)®%Co RIED H20Me VL EOHHTFHREEIERDE, FHTFEEOL DT, "Be .
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FEFE) RUENEIRROREIZRETHIEDIEETDH B,

—309—



0) 2a—hY /E—L54 VREFERFER-Y YT L. HESSHTLONETD
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WEl4. 8-6. 8], E:}tEl6. 8—8. 3]. F:®E[8. 3-1)., chbo
KB EPSOEIIVIR—NVEP2Y—LSA YEEWT 1) 126V F2BE L. £
DE—LASA VDL I mBENEMNET RN TFEES Lz, 120V FOE —LRER
1.2 x 10 ppsTH 12, D) ICBIF B 20MeVL O HMETREE X, 7. 2x107cn %sec™ ! T
Bolk, COERE. RERTHWIHBOI P oiOMBOKIHELEEL52DTH
5, T8 (BX) REBPPNERBOEVWEN2ILR T, )b BEA&Ty., &
ERCEAERL. EREXFHOBEI S 20 %BNICAHLTWS,

' — :

A
22
Na (EP1)

222N: (EP2) /

A TBe (EP1) a

A ;Be (EP2) . ; . . : . :
o103k O °T(EP1)x10 [¢) j 14 ]
I
» ° o 12 : % % R
o P +
~ *: E 1.0 + -
> >0

2| 4 Al o8-
n 1o Nche 4 4 On+Soil (EPL)
2 ° & ®n+Soil (EP2)
» ng 0.8 AP (12GeV)+Soil
et e T

g‘ T & 0.4- -
ho ~ . .
3 10 F E MTQ 0.21- 9 . ¢ . -
= %

NS T T B SR S T § 0 i 1 [l 1 1 1

10° 108 107 108 A B ¢ D E F
¢ (E>20MeV,n-cm2-s~1) Soil
Fig. 1. Neutron flux vs saturated Fig. 2. Soil samples vs Induced
radioactivity. radioactivity.
Reference

(Mlz 2 FNER TS0 =2—FY ) 2#ETHB 3 N7 Vol. 10, p47(1095).
[2]1R.E. Prae] and H.Lichtenstein , Los Alamos report LA-UR-89-3014(1989).

Evaluation of Radioactivity of the Farth Shielding at the High Energy
Accelerator v -

Masaharu NUMAJIRI, Takenori SUZUKI, Yuichi O0KI, Taichi MIURA and Kenjire RONDC
National Laboratory for High Energy Physics in Japan (KEK)

The Irradiation experiment of the soil samples was performed by using 12GeV
proton Syncrotron in order to estimate the residual radicactivity in the
earth shielding of neutrino beam linme. The relation between induced
radioactivities in the soil and secondary partice {neutron) fluxes was obtained.
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R CIIHEEICT EheE. BEHb Ui=eB5E 25 BEF 2 Avwomst - ArL. B4E
L7 0V )WVERENICHE U UEERE2HRET 2. e LTIBTRIVY—5
FIEEEN TREME S ¥, BlRRIGEIC & 0 RO ZELIER L TV 2 &Ek
3 1Y
[52BR] =BRREE: AWEFERZ 7OJNY Y 7Y VU VRICEE U, B2 - SESHAD
BRI TH Do FRTERN 20cm,. EX 50cm DBIHAEE L., KeIESUSEITS LY
TLETH»5XZ28ETH . BRPEGEMARSGR TN S, ER L= 7OV,
HR7 S ook )L O sY L ) LT TE B, Figl IS EAWEREEDOR
R E TR Uz 2DIEDORETIEB 7OV, FERO T 52 2D 3BT
5 mass flow controller I & D IJ—ICEBAIN=RFEIC L o T, impactor IZE PN THIE
CHESEE DTOND. . =70V IVEBOE=S —D7=%HIZ. CNC(condensation
nucleus counter) 2 U7z, FOREFIFENIHAENDH 2 WIIBGFHRESH 2N TiTo %,
impactor & U Cid. HEARORFE RIS ERNR L S ITHICRET LA VEE LA D
low pressure impactor(BRIRY A L v 78, LP2015J) 72 &% AWz,
ARk FERMRE RO, PVIZULAETH D, HEIL99.9%U LD DE, BB
U TR UTHVWE, BRIZ EROEBREESAWT, BREOBRWTHYITTEETT
V)& UTHRET 2HETIT o/ FAIEHOBEIZIEEME Ar 1491000 °Clz izt
L. ONCIZE D =70V NVOFEL ., B - BREEZHER LB OBEEITo=,
nNoOSEAB 2ELZTE L LT, BRIV —YEZZRICH D 12GeVEFY >
OMaYDEPIE—LS A VEDY—T v POBHIZEE, 1~4Y 1 7))V (20~80H) &
HUT, B—icigftshi=2Bak & Uk
I7OVIOFEE: SEFRHIFAPRIBICERE UE 2 DIENTME LD, Rk
DOHERICEY TR 7 5 DF, EF-MOSBOGEICIIMEEZDIF2H W=, 22FiEdH
S UHArBERRT CRMNCEEZ 2T oEDRFEALE, #XHOBSIIRANE Y
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1.5
Ar ~
T 3
-] : .
A _
s
Ar — H B ~ul— Ar ; . 5- J
A: Furnace <
B: Mass flow controller -rr.
C: CNC
i T M T R T
F: Conl:)oller of furnace ] 0 ] 0 ] 0
G: Computer
AERODYNAMIC DIAMETER (pm)
Fig.1 A schematic diagram of Fig.2 Particle size distribution
the aerosol sampling . of stable Fe '

GENERATION AND FORMATION MECHANISM OF RADIOACTIVE AEROSOLS CON-
TAINING CARRIER-FREE NUCLIDES(II)

Yuichi OKI, Masaharu NUMAJIRI, Takenori SUZUKI, Yukio KANDA, and Kenjiro KONDO
National Laboratory for High Energy Physics (KEK)

Particle sizes of radioactive nuclides were investigatéd for the aerosols generated by heating
the iron samples activated in a high energy proton synchrotron. The aerosols showed lognormal
distributions. The distribution patterns of carrier-free radioactive nuclides were compared with
those of stable matrix elements.
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B M OMEEL 3I~130ug 17 O IMREEY Foward 1210¥
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SN AL B L = B, & Carrier gas L0 1 min-1

FMBRIRTHRES 1 SEBLOLE 1 5H Solution uptake 0.16 ml min-1

HITOBHRETH S, BHRERENSHE Sample cone Copper

O () 2Foo B8amEicen, Skimmer cone Copper

EEE2nl B K OERR ANl 2N X THE# L. 110 Mass spectrometer

COXRY N7V — b~ ET1RREmMEL ~, Tye Quadrapole

INEBWE T, DMEEOZ 2. X512 Integratlor.n tln_le . 2.5's/1sotope

Number of integration 10/ isotope

HUTHBRERREE S, B % MR :
MM L1000l A E L, ZOWIEOH —umber of analysis
BEET L —ALABEFRHNETERL.

CDMRIZK - THRIEPOMBENI0ug 1T HUFIE3 LI ICIMEETHERRLZ, FRL
J- V. SRM-PB-9817:5 SHEI L /- EEMEVNIRS K OUBIET 5 > 7 IRIR DS ANk % Table 10D

10/sample
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~98 1 ONISTHESRAE & BB DLE TR B s ]
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UEORERENS, FIROICP-NSIZL- S zzp . y

TO. 2~0. 43O L BRI THIAFEDHE D g 2nr 1 )

MFENMAELSIRITZ D ZENbho 210 ]

7o ¥z, BEHEOERITICES T 209 - ]

SRM-PB-98 1\ &AL & /s R AR ELASS O e s o om  ow  oss

5%, £EIL. HEOTROEREER é°7pb /%6pp

DRI —E BN, BORUDHDOIE Fig 2 Lead isotope ratios of the ancient mirrors

BEZBETAZ LT, EEHEW excavated from Maebaru-city, Fukuoka Pref.

MM FAIZ D DEMNGEREE LB & O:mirror from Higashi-Makata No. 1 mound

E3% 5, @ :nirror from Tateishi No. 1 mound
SRR L) L —Eil : Bk, 1978, 1112
XHR2) BIRAR : BHFEOEO OFEIE, B - B, p. 157 (1981), EAHKRS

SCHR3) BIAK (3T U Wi E H2icizice Bz 5 Leh, o 188(1989), Z N7 o

Application of ICP-MS to the analysis of Pb isotope ratios in an ancient bronze mirrors

Nobuaki MATSUOKA, Hidehisa KAWAMURA, Kumio SAEKI, Masami KOIKE®*, Noriyuki MOMOSHIMA** and
Hirotoshi OKABE™"*

Kyushu Environmental Evaluation Association, *Kyushu Electric Power Co., Inc.,

**Kyushu University, ***Maebaru Municipal Office

The 2°7Pb/?°®Pb and *°°Pb/*°°Pb ratios in ancient bronze mirrors were measured using ICP-MS.
The sample solution for ICP-MS was prepared by dissolving the rust of mirror in the mixture of
hydrochloric and nitric acid. [CP-MS analyses of the sample solution were repeated 10 times un-
der adequate conditions, in comsequence the relative standard deviation of 0. 2~0. 4% was ob-
tained for *°"Pb/*°°Pb and 2°°*Pb/?>°°Ph ratios. In addition, the simultaneous analysis of stand—
ard solution enabled us to normalize the isotope ratios in a bronze mirror to the NIST standard
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BrEshhbol, ChAEL—YXOBBEFHFERTHEIZ Do oD 1XDL
—PRE2DEILTH L TIBRE) 77 L ABRICABICAH UL TREL, Ny oT5>
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KREEL Y 2HEEBRETRAETESZ LR P o7, |
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Fig.1. Comparison of spectroscopies.

Laser Beam

Fig.2. Overview of photoacoustic cell.
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Fig.3. Absorption spectra of Np ions. Fig.4. Calibration curve for Nd(lif).

References
1) R.Klenze and J.l.Kim, Radiochimica Acta, 44/45, 77 (1988) .

SPECIATION OF NUCLIDES IN SOLUTIONS BY PHOTOACOQUSTIC SPECTROSCOPY
Tetsuo FUKASAWA, Fumio KAWAMURA, Takashi IKEDA, Takehiro KIHARA*,
Sachio FUJINE*, Mitsuru MAEDA*, : Power & Industrial Systems R&D Division,
Hitachi, Ltd., *Tokai Research Establishment, Japan Atomic Energy Research
Institute '

Speciation method for low concentration of transuranium elements has been
investigated by using laser induced photoacoustic spectroscopy and simulated
lanthanide ions. Trivalent Nd and Yb could be measured at two orders lower
concentrations compared with ordinary absorption. spectroscopy by subtracting the
effect of water absorption. Thus the photoacoustic spectroscopy was found to have

potential characteristics for the speciation of dissolved elements in different valence
states. ’
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OMWHB—", KRMIUEE>, MITHH>, BBEZ®. FERE®

(EE1 "B, )" LiIRED»S4ERT HHFML.05x107 *sD " Lild 478keVD v 5 % B
LLIWCEE TS, Z04T8keV-BIR r BIZBED r MEE L B> LB (RIB) 27
FTo (o, o) KBEZTL""LI (WERBEL R )VXF—, 840keV) AEBHL 2535 7 i
ABETHI LIS F 7T~V BRICERT S Y. HRr BBV IHEHTO
TLiOBEBR., ThbbHILEEFRMRT S, LN Tr BEHEIHEOHEY - LF
HREDEREZD D, AMETIZAILECRTIBLOBEL r BBEILBHL L.
(FH&] EWHIRR-SMNCHBEINL-ARr BOWEE> Y 2RV, AV R, AV ELED.
RYRCEMOBHEEY -y b LT, R rBREMEL 2. KAEBFaDENIZI00Torr
Tholo FRYBKBBEOBEZWYTHD., FVBMN) ZTFIVORFBRBEOBEZLvo]
¥THotze BELAT8keV-FIFE r SMARY FIVEHZER" P OHETEITL o, BT
(7149717 CEOKRDIEDLDOIE, AR MIVBRERCHRHIET S35 A -5 LBEE
HERENBENTA—IDTHB, DR”LIOBEOKREROERTHY. MELEED
s, FARO'LIOBBHIINF—EEEERTHL. BERCRL TR EFHILE
DHEEDADNEETHY. "LIOEEOBAELR(DRTEINS,

v(t) = voexp (—D1t) ---(1)
Vold"LiDFEE. 4.8x10%cn/sThH B, S TRODOLNIBEEH (KEE) %#Deir
T B, —FH. BREBHEDRX, WENTFLHWELOHEFEBZIMD # > /=Lindhard-
Scharff-Schiott® OEHK (LSSE#H) #HALHBEIL > TOHRDBZENTES (Duss,
SEME) , bR L CIXABRE T OMBIEEEIC e (Braggfll) »d 5 & Lk,
[(BRLEZE] BoENntDrirkDissHTable 1KERT,. BEEHDIKI s 'O —¥—
CTHH. TLioBEER.5x10 s T EEBHEWEE R TWD, ZOZENRKyTT
—HBDPBRUINIEFENBHTH S,

Table 1. The degradation constants of "*Li experimentally obtained (Dr:ir) and
theoretically calculated (Dss). The D values are in a 10'%s™' unit.

Sample Drit Duss Sample DriT Diss
BFa (900Torr) 0 0.0027 B(0CzHs)s in CS: 0.95 0.79
B 2.57 2.54 in CzHa(OH)2 1.13 1. 46
BaC 2.61 2.70 in n-Cel14 0.88 .09
TiB= 2.90 2.70 in c-Cell2 0.97 1.23
H3BOs 1. 48 1.58 in CsHsCH20H- 1.09 1.35
HaBOs in H20 1,22 1.31

KR KEBFah T3, ERE. HEEIS. "LIOFSAAOBEIBD THhIWVI EAbH
5, BAB, BLRZBWTiE, Drir& DissD—HITHBH R LSSEHR THRILENBHRTE
LHIEBRINT VS, ORI ELLEY. BHAKTIE, DrirkDissDEICKETLER
BROHENSE, ZROENEZ(DRADLHIEREL. KRHMOKEEEXIIHLTTay FL
7ok Z A, Figure LI RTHENES 1,
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DEV(%) = (Drit - Drss)/Drss < 100 ° -—-(2)
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1). Y.Sakai, C.Yonezawa, M.Magara, H.Sawahata, Y. Ito,

Nuclear Instruments and Methods in Physics Resedarch A 353, 699 (1994)
2). Y.Sakai, C.Yonezawa, H.Matsue, M.Magara, H.Sawahata, Y.Ito,

- Radiochimca Acta, 1in press.

3). C.Yonezawa, A.K.Haji Wood, M.Hoshi, Y.Ito, E.Tachikawa

Nuclear Instruments and Methods in Physics Research A 329, 207 (1993).
4). C.Yonezawa, Analytical Science, 9, 185 (1993).
5). J.Lindhard, M.Scharff, H.E.Schiott, Mat. Fys. Medd. Dan. Vid. Selsk.,
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STUDY OF CHEMICAL AND PHYSICAL EFFECTS ON STOPPING POWERS FOR ENERGETIC "*Li BY
ANALYZING DOPPLER BROADENING OF PROMPT 7 -RAY
Yoichi SAKAI, Chushiro YONEZAWA, Hideaki MATSUE, Hiroyuki SAWAHATA, Yasuo ITO
Daido Institute of Technology, Japan Atomic Energy Research Institute,
University of Tokyo

The prompt 7 -rays at 478 keV of "*Li produced in the '°B(m, a)"*Li reaction
vere measured for various boron samples. The observed Doppler broadening energy
spectra were analyzed to evaluate the degradation constants (Deir) of "*Li
" reflecting the stopping powers of the matters. The Duss, calculated according to
the LSS theory and the Bragg rule, was compared with the Drir. The differences
between Drir and Diss Wwere used as a measure of the chemical and physical '
effects on the stopping powers for “*Li moving in matters.
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Fig. 2 Measured angular distribution (closed circles) and theoretical pattern (lines) of
x-rays from In-111labeled azobenzene derivative monolayer in the first trans and cis
conditions.
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MEEBPRLI/NELE>TVE DHIBBBE TR Lo T S EPHERES Nz, ZORRIE

KEBHICEBZ 77— THRICEBBDEEZ O NS,
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[B£3z8] [1] Y. C Sasaki et al. Phys. Rev. B50, 15516 (1994),
(2] Y. C Sasaki et al. Anal. Science 11, 545 (1995)

OBSERVATION OF NANOMETRE-LEVEL STRUCTURAL
CHANGES WITH RADIOACTIVE TRACER

Yuji SASAKI, YoshioSUZUKI, Yasush1 TOMIOKA, M1tsuyuk1 TAKAHASHI, *
Isamu SATOH *

Advanced Research Laboratory, Hitachi Ltd.
* Institute for Materials Research, Tohoku University

We have measured the trans-cis structural changes with the interference effect of

electron-capture x-rays from In-111 labeled azobenzene derivative monolayer.
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[1] T. Kishikawa, J. Nucl. Sci. Tech., 28 (1991) 487.

{2} T. Kishikawa, K. Nishimura, S. Noguchi and Y. Nonaka, Appl. Radiat. Isot., 44 (1993) 1389. '

[3] T. Kishikawa, C. Yonezawa, H. Matsue and H. Sawahata, Int. Symp. on Radionuclide Metrology and its
Applications, Paris, France, 15-19 May 1995; Nucl. Instrum. and Meth. in press.

EFFECT OF RANDOM SUMMING ON FULL ENERGY PEAK SHAPE

Toshiaki KISHIKAWA

Faculty of Engineering, Kumamoto University

Appearance of the random summing shape on aright hand shouider of full-energy photopeak shape was
examined by co-acquisition of the precision pulser signals, which are model signals of the monoenergetic
photon of interest, and an EC decay source (*Mn) or a p~IT transition source (*” Cs-' "Ba). An empirical
functional modelling has been made for the region close to the peak.
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Fig. 1 Color quench correction curves of SCR method.
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Mekok (X) . COMOBE CIHHE £
LEn—BHR S5Ok, HLORSEEEILN g
TORRBEEFHBE, 70 F T IEE
pa
LHZEEX D SBMEETILNTES (B &
2) o BB, TIRFVINLFITRAS &
ARATHERRD ERBEREECOK S ol T =
FRTVRNWOTRY I TS Rt EsH 10 107 10
' Total counts
R D f& <E %o Fig. 2 Relationship between total counts and
relative uncertainty.
Table Comparison of results obtained from this study with
reference value (x10° dpm).
Nuclide Vial Method Non-turbid, Turbid Reference
material sample sample value
32 . #* Lid
P Plastic SCR 7.99 +.0,03 7.95 £ 0.05 7.96
SIS ) 8.03 * 0.03 7.79 + 0.05
Glass SCR 7.96 + 0.04 9.43 + 0.06
818 7.95 + 0.04 9.60 1 0.11
9; %y  Plastic SR 6.73 + 0.01 6.72 + 0.03 6.70
© 8IS 6.82 + 0.02 6.81 + 0.03
Glass SCR 6.82 + 0.02 7.60 + 0.03
SIS 6.78 + 0.02 7.51 + 0.05

#* Average value of 10 samples with various color quenching
Turbid material: 0.3 mL milk in 15 mL water
#% Uncertainty (sigma): t 32

RERIABILITY OF ACTIVITY DETERMINATION BY CHERENKOV. MEASUREMENT

Haruo FUJII, Makoto TAKIUE', Takashi NATAKE' and Tamaru ABURAI-"

Tokyo Medical and Dental University, ~Jikei University School of Medicine,
**Japan Atomic Energy Research Institute.

Cherenkov counting efficiency varies with color quenching and sample turbidity.
The activity in a plastic vial can be determined accurately with a color quench
correction technique, regardless of the presence or absence of turbidity in a
sample. On the other hand, the error of the measured activity in a glass vial
becomes large with the increase in sample turbidity due to the dissimilarity of

the quench correction curves for non-turbid and turbid samples.
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<1> Uiz

R PG ARATE (Time Interval Analysis Method, BATFTIAYL) 2 v F L —Ta v
HI VR —NEFET S REHEERED SNV AIER L, 7VA— 23V A B OB
DREHRIIZ LY | B RBEAEBREIZHKT 2 5 VX LRSIV ARERSI O L HEE
# (ThRH : *Ro—>"Po— (T,,=145ms) . AckF| : *Rn—>"Po— (T,=1.78ms) ) %
BIRAUZ I HEHE U, ThRFIR AR O BMET % a R RDOER %1774 > HkiZ D
WTIhETREET>TER,

ZODTIABIC L2 RESEREM EX 5020 Ny 77500 RERIHTEH
BEROEAELELTEIENRENBIEH D, TOREYE UTRaDILFENEE. B 5
N5 7V ZB T 3OV F —BIOBUE % %1 TR <LLD#E (Lower-Level Discrimination) |
ZTUTafRE B/ vHEFINL aBOAZHEKTEININA 2B FHHE (Pulse
Shape Discrimination, BATFPSD#E) WEHATHEZ L2 RWAELTET WS, AET
X DTIAEDKRE IR 2 X LIZRH EEWE( -0 b2 MAELE. BBEIR X
ERBEMHIIDNTHRE L 2, 2. ThRFILAKRIIDZ NVENDIHBEELR % R IZ
BIE - BT B=012, MEBEHLD/SNVADORERB2AETEEZODXAY—/7
TUR—IZHER LD L FRSBEDEVEY a—)VEEAL, TOHEIIODWTRE %
To/=DTUTHRET 5,

<2> ZFEBHE%

ABHZIZU (ThRFD) . ®'Pa (AcRF]) BHEEAV. BELXLEHESAL. Thi
Rafifli >/ ¥ F L — & — (ETRACRADAEX,) IZX > THiEU 26 D 2 BIEHB L L
Too F7z. WIEHEEIZHKES VFV—a v hy 2 — (ORDELA, 8100AB) . WL F
FXURINT FI5AY— AR/ IV VAT a— NV ERBLSA—YF )V IV Ea—
AMLIBRINTND, :

<3 >HRLEE

B 1 IZPSDIEEH DERIZ L 2P RaP L DG v F LV —Ta VAR NVOE(L %
AT, PSDEDEAIZLY BHEEARY NVESDBREI N, HEERER (HEHES K
SEBRE) PHELUTHWE IR ghns, ILIZLLDEZRHV., BEOLFIZHT S
SR AEEREOELORT AR 2 1R 7, HABABRTIIARVPRaZBRZ L
IZE > THBEEREN EML, REPDEFIFELTHE I LHA005,

TIAKIZ X VR Z KDDL, HEERUAD 7OV A IFRERBRBICS U T—FKoD
A ERTOIIH U, HBEESITBBEBICEY TR 210485, AR L ThRF
TIIEBEBEROBOEFBIAN 2 4 — & — R D /-0, ERRICHE - B3 5 I3RS

—325—



FRREDSBVODT, THFEFTRNA=YFINIVE a2 % 28AWE Y L THAIZH
E RS ARBENH o, UL, REISMEEOESVE M v —EY a— % Hi-IZH
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Reference

1) T. Hashimoto, N. Fukuyama, Y. Yoneyama et al., Radioanal. Nucl. Chem., Articles , (in

press)
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Determination of o-Emitters Using Time Interval Analysis Incorporated with 0. / B-Pulse Shape
Discrimination in Liquid Scintillation Counting Method ‘

Tetsuo HASHIMOTO, Naoto FUKUYAMA, Yumiko YONEYAMA, Takashi IWAHASHI,
Yasuhiro TESHIROGI, Faculty of Science, Niigata University

For the determination of radionuclides, time interval analysis (TIA) of pulse events has been
successfully applied to the selective extraction of the correlated decay events, “°Rn-"*Po (Th
series) and 2°Rn-"°Po (Ac series), by means of a liquid scintillation counter system combined
with a personal computer system.

Concerning the higher detection sensitivity, several methods, including chemical separation of
Ra, lower level discrimination (LLD) of pulse height on a multi channel analyzer and pulse shape
discrimination (PSD), have been investigated to enhance of the objective correlated event rates.

Finally, simultaneous determination of Ac-series and Th-series in natural decay series has been
accomplished by fitting double exponential function along with the utilization of a new timer /
counter module. Respective correlated events belonging to Ac-series and Th-series could be
verified to be determined simultaneously even in the concomitant samples with radioactivities.
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3C16 2 HHABREABHAOLHOKRZRY 4 v FHREBOBR
(E8t) O HBEN

1. %
TO9F/IAFRBROAVSAVE=ZY -ARHUBLEHRTHIENT,. EHOLVFL-FhbD
BRINZKRIT s o FICLIWBBORABHANEERFLTNWE '™, A LUBBOEL o
SRADInS(Ag). MLEVBBOFEWRREVEFEF(n HEFABOFHEB Y FL—-F (T b
SEv%E) . ZOFHONLYBEEE D YRHAAOERL VFL—% (Nal(TH%) S
b, AEFNFEEBCTCEBHAET ", £, P EF(n WDEHAT 2L,
LiAHS X (NSB) EHMRAAEHERNFEOHANBEHTH -2V, THIC, RET VI —-IT
& YZInSAMHDREDFBEEEEAINE., ZOHN N ZOFERVESEHIBEHD
TEBLERELEDT., ARV 4 v FAQBRANG/HTEE", ARETR., AATHELS Y
VFUL-SDULYBRHESHEEEL, REETLEBONERERVESHIBEET LD S,
Tl X274 V9 -2RALAFNEHELEEOLHERERRDZ L LEBIC. TOEEZRS.
2. £BH%

AWk ryFL-9LZ0RKETable ILRT, REAXEHBEOLOR, LTEHEEZAS
HSARBZ7HZUNTHALE, XFMRVidtrans-RF IR VBMKEBBLESRLELEDOT
Hd. ET 4 IIEF—& LT, ND(Neutral density), ¥+ —THy PRONYRKNRRXT 2 IVH
—ZHW0, o,B, yEBREUVBIHEFHADIZOHIC, **°Cm, "*7Cs, **CIEORBFELEHER LI,

3. HERUER

TEAEHEA—RKHETCEHBNSIN Y Vv FL—-FDIALYBEEETable 1IZRT. COREREHMD,
VEYBEOREBISADENEII2AEHEhENIT aBEB(YIBD., E£1InS(AQ)EB/n D
BERNNFTELZ7 S EVEHEbENE o, B(VIBRUnN ORBHANTETHS
EMbMB, Fig. 112 ZnS(Ag)ET7 ¥ F S+ VICNSBEHAA TEL N2 Cn, "*TCsRU?°2CID
SLYBBMIRI PV THD, 7I9F /4 FRBOBICBAINS o, B(Y)E. nREN w0
ETHEBICHETER, EE— 7 OSEEIL, FOM(Figure of merit)fICEYRDIN T3,

— B NI A NI —EANEE, BAOBBEN IV FO—LTEEZ0T. ASHBCENT
BB, £, Ve—THy bPRENAV KRR T NI —%FHNEE, InSADDIT L YBH%EH
ZRBREEBE(NEESTEIENTESL Y, Fig2l2 Yv—ThHy b T4 N5 —DOBERBZETRT,
ZOBTIR, aRUB(YIE—VDRBENBESNT(FOM: 4.5—>5.2), ZnS(AQ)D H B =
2200 ns& SNTLBN, RARHEEBMHORLIEBORERAOEEERRLED . HE
FHOBRLZEROREEANEET 30, COLSEREHEANTEICKEBbNh 3,

S, InSAQDOREIBFELHMICANS L EDIC, BLAGEAMNCERBLIERRT v F 25
LZL. 79F /4 FadRELEE=9-BUEBLELTERILZBERTFETH S,

1) S.Usuda et al., J.Nucl.Sci.Technol., 31, 73 (1994); 2) idem, Nucl. Instr.Methods, A
340, 540 (1994); 3) S.Usuda, ibid., A356, 334 (199%): 4) AHEf. BEFHES BOKE
FiEE, p.317. 1994, 5) {FEEH, ibid., p.318, 1994
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Table 1 Rise time of output pulse of various scintil!lators under the same conditions
(the figures in parentheses indicates the FWHM of each peak, unit: ns)

Scintillator [Form] a B (y) na n e
ZnS(Ag) [10 mgecm %, ¢2"] 429 (19) - - -
NE102A* [$62°X 5 mmt] 194 (5.5) 186 (5.4) 191 (100 -
Anthracene [$ 2" x 10 mmt] 213 (6.7) 187 (2.7) 207 (8) -
Stilbene [ &3 mm, thin] 236 (18) 187 (%) 226 (11) -
NE213** [$2" %10 mmt] - 179 (3) 186 (9) -
BC501A** [d2"X10 mmt] - 184 (11D 213 (16) -
Nal(TI)*** [d2"x10 mmt] - 296 (11) - -
CsI(TN*** [$2” X 10 mmt] 417 (16) 584 (57D - —

BGO [$2" %10 mmt] 326 (22) 338 (33D - -
NSg**** [62" X 5 mmt] 276 (19) 262 (34) - 276 (18)
KG-2**** [62"x10 mmt] 216 (21> 253 (42) - 276 (26)

*Plastic; **Liquid; ***Deliquescent; ****°Li glass (Li: 7.5wt %, °Li: 95~96 %).

1000 Anthracene °Li glass InS(Ag) ot ] )
) B(Y) @ 24Cm Filter free Sharpcut (420 rm)
Cs (x1/10) o (FOM: 4.5) (FOM: 5.2)
80000
€252Cf (Pb) (x 1/50 “ M
2 ng ( )( ) g 10 . B(Y) 9 ,A o
¢ saooo c it
3 ny, 52Cf (Paraffin) 3 i
x4 (x 1/10) o i
40000
FOM: FOM:
1.8 2.7
20000 FOM: 4.9
00 200 300 400 500 600 o 5 C
Channe! ‘Numbers (Time: ns) Channe!l Numbers (Time: ns)
Fig.1 Rise-time spectra of a, B(vy), Fig.2 Effect of a sharpcut filter on
nt« and n¢» observed with ZnS a rise-time spectrum observed
(Ag)/anthracene/NS8 phoswich. with ZnS(Ag)/Nal(TI) phoswich.

DEVELOPMENT OF PHOSWICH DETECTORS FOR SIMULTANEOUS RADIATION COUNTING
Shigekazu USUDA, Japan Atomic Energy Research lInstitute

With the aim of simultaneous counting of various radiations emitted from actinides
phoswich detectors have been developed by combining scintillators, such as ZnS(Ag) for
a. anthracene for B and fast neutrons, Nal(TIl) for vy and/or °Li glass for thermal
neutrons. The simultaneous counting was achieved by using pulse-shape discrimination

In addition, optica! filters, such as ND, sharpcut and bandpass, were found to be
effective for pulse-height and pulse-shape control of ZnS(Ag), which would have plural
emission components with different decay times. Then, the filters were used to improve
the discrimination properties of the phoswiches. The devised phoswich detectors have a
bright prospect of applying to an actinide monitor.
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Stimulated Luminescence) DXERERFZE
FRBAE". RARTFF®. KRAEBT®) BAEk -
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1. iz ' :
Mgt BB RN XD L FOBHERIC L VETF LR —AIZHINh. —T
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BENSXERNL I R vEY A (OSL: Optically Stimulated Luminescence) OBZeA
HEHEDH TS, BEEEROBEX TERERORBRERL IR v BV ABBETEh
ik, Z0O0 S Liz &k Vi@EOHMOERB WIRBSFMTE 5. WHSEFLLTOOS
LERFEEIZ. BEASDHOHREF O RIHBMASHEOBIT KB T ) —F
JieE DHRL., BEERBBERIZE YV BOEETS2EEZFA LTS, OSLER
MEERZEA IR Y ZERUEEOCERAPRETH >R - HE - BELZOH
B 5 ERAEETEE L LTWD EDIERWIRARHIHIhTnd, 0SS L
BRI EVEROEMEEZRTZ DML TR Y., B - RHAERREROZEE
&0 EBIEMEERMYTENE. FREZ 7 AT =y 7 TEXHFERERSD. &
B, TRETRT>TERLEROBRL., ik A 3 — L —VF—Z2ANWTER#E
FbBRINEOS LEROEBMHEORREEMET S,

2. ERTE

HRHEREREEELRS. EBEREABEMMELZRAVWEE, BREREZWIHL.
BEEH1mmizBR L L TERE 27 VT8 EO0E A & v ROK P BRI THRmL U
o TRHEARBOS bz, XBBLU®Co (KURRI) 2BEE Lty #%
BHRERA L. 7. BAREORHRZRE LEERERF~ 1 0 r 5 7%
ZREE L TXERY > b5 —FE (PIP: Photo Induced Phospholescence) #f&. T
OFERE DS L ITHRDO S L Reader (Model GS-250 Molecular Imager, Bio-Rad Lab.
Inc; Hercles, ©) iz & 0 AR IZH L TO10 nomD X A F— KL —HF—%0.1X0.1mm
- ARy FTRSL. ST0nmif 204 msTORRET D Z LIz L VIERMEEAFDOOS L3
Mo EBEY Rz, LY ERILEZBIET DL, RA OWRE CHA TRS30nm,
40mWHE L U780 nm, 30 mWIH D 2 BOX A F— FL —F—ZRiRIEE L. PMT

(HAMAMATSURS85S) #BHERE 9 DX FEEEEN LRD 0 S LAlEKEI L v .
FESHREICHTT BOSLORES. W oL OEBNRER LT .
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Fig.1 ,?,%fde,ﬁgysﬁg;"“’ from Fig. 2 OSL growth curve of microcline

followed by addition of X-ray.

1) Hashimoto, Notoya, etal., Radiat. Measur., 24, 227-237(1995)

BASIC STUDY OF OPTICALLY STIMULATED LUMINESCENCE FROM NATURAL

ROCK SLICES
Tetsuo HASHIMOTO, Shin NOTOYA, Noriyuki SUGAI™, Hirotomo HASE?, Youko MIYATAKE”, "Dept. of
Chem., Facul. of Se., Niigata Univ., “KURRI, ®Dept. of Mech. Eng., Facul. of Eng. Sc., Osaka Univ.

The radiation-induced luminescence from minerals has been studied. Among these luminescence
phenomena, a great emphasis has been paid on optically stimulated luminescence (OSL) because of
OSL-dating applicablity to sediment layers. OSL arises from optically induced versatile
recombination of charges (hole and electrons) which have been trapped to two metastable sites in
the crystal lattice when ionizing radiation was exposed. For the basic studies on the OSL, 2-D
distribution of OSL emission from granite slices was observed using the OSL reader with 570 nm
band pass filter and excitation by 910 nm photodiode laser. It was confirmed that the OSL
pre-irradiated microcline slices was grown exponentially with additive dose using 830nm, 780 nm
diode laser.
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Fig. AG decay curves of microcline

Reference
1) Hashimoto et al., Radioisotope, 44, 379 (1995)
2) Hashimoto et al., Radiat. Measur., 24, 227 (1995)

SOME LUMINESCENCES COLOR IMAGES FROM ROCK SLICES IRRADIATED WITH
X-RAYS

Tetsuo HASHIMOTO, Toshihiko ARIMURA, and Miki TANAKA, Department of Chemistry,
Faculty of Science, Niigata University.

Some radiation-induced luminescences from granite and feldspar slices are observed as color
images such as after-glow (AG) and photo-induced phosphorescence (PIP) color images. The
intense color image of granite slice were mainly derived from feldspar constituents identified into
potassium feldspar and plagioclase although the quartz constituent emit faint blue luminescence on
the basis of elemental analysis by means of electron probe microanalyzer (EPMA). These color
luminescence images of granite were compared with the results of the individual feldspar

specimens.
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1) Hashimoto, Takahashi, et al., Radioisotopes, 44, 379 (1995)
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Comparison of Al-impurity Patterns with Some Luminescence Colour Images from X-ray
Irradiated Japanese Twin (Quartz)
Tetuo HASHIMOTO, Eiji TAKAHASHI, Tetsu OJIMA.
Faculty of Science, Niigata University.

It is known that X-ray or y-ray irradiation introduces colour centers and after glow (AG) emission
as phosphorescence in insulating minerals such as quartz, along with thermoluminescence (TL) by
heating. Since the impurity Al has been considered to play an important role in these luminescence
phenomena, Al contents were mapped by EPMA in order to search any correlations. Japanese twin
affected by thermal annealivng treatment was found to change significantly TL and AG properties. It
is revealed that OH groups also play meaningfully quenching role concerning some luminescence

colour patterns.
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