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La (dpm), &k D& MHELZ RS
FrEAH) O&F#Ht - BRET - R - BIRET - TEAHR

[Ixtoiz]

B7Y /F= FRRRTET 7 F= FTRIXTLA CLTEFAHETHY., k2 2EHH
BWEdHiz, FOAENEERDEVALR TN, ZO0X 5 RESEMOELEZE DI
FEBOPFREFT 5 BE. BELIELERLETHY. FO—2 LTRARIEE A
Lizgra<w NS5 78RS B, 77 F= FRERFOMZHBEH NS & = REGEI T
WABEFREND D, ZhEThbLbh OWRE TR, #FakEAZEdipivaloyl- methane
(dpm)EAWVWE B u< b5 7 NI XY . PCOBRERAIBA &5 %= FIEOHGE -
FEeLTRW. ¥F50 2= NgRBIzOWTEY n< NI 7O EZTo TV, £
DERAIEL L TxRAZ7ux N S7-BEMMBERAWTEHIZBIT S 7%=k
CREESRE L ORIEHETERTEE, TTRIVIVERANWTEDORBRISET T Z &
XD OLNTRY., SEFORBEICOWTE SIZRET L0 THET S,

€

EMETHNWEEBEZFe UTRYT, ZOEBIL. dom BIFEER. KINE, FLTREE
R =BT DD DERMTHRTER STV,

BRINVERMON AV = v Mz L 38%%E X Bz LaCLlE AW, EREF Ldom4r-F
DEHERED X 5 IZBITL T B ERE L. ,

Xx ) 7T—H A THBHeH Aiddpm ZAARBERZEY . RICBNIZEAINDS, TOK
BRI SABMTHY. ARITITLaCLBFERB SN T ARATA VE—FETEHT T AT — Vs
RO hTwd, 22 TORGERMZIZOEEHeh Rz & - TEESITRRICGE L.
DFAZ -7 ODRENRTHOIS.

dpm RRRER TIE. HeF AORBE2OOHEHEAWTHETAZ LIV, dom D
ARIZEBEZFAMTED L5 LTHD. EERISBRIHAIu~< NI 7F TV RIREITT
Y. KILZBOBREHBEANTEDL LSk,

FFLaCLENBEE RN T AT 4 M E—EHWTEHRIEHHERE S BEZ L4283 L.
ELEHSGRATZANE—DORDY L VERERORENT 52— A 2RV THLEREYT-
oo EHIKMERIENBREIZEDL 5 ITBBENIPEFAI I, RIGBEOREEE L
L TERETo L.

&R 2]

ARk UcLa(dpm) g5k 2 RANWT, BEARY MBI BHFA L E— 2 BHIDDD
BHEEFHERF L, BV 757 AVF—varid vk 5 RE&AT TBRESBRILDE
BEiTol.

LaCLEZ AW THRIERAE TH Hdom & ORSEERE LIz 2 2 5, Fe2it Rt & 5kt
ERBLEZONDEZENR— DB S LaCl(dpm) ( m/z = 391 ), =2 B# & h iz
LaCl(dpm), ( m/z=540),=>BH# i &N /zLa(dpm),( m/z= 691) DY — Z @RI . Bk
RREIEIRZ > TWBZ LARREENE. FOY—VHEE; D, &HFORHIERTA
TEHELWERET S Ldpm LADBHRZ BB AR TETL TRV, iz 2 FFiidpmiz B
BENDLHESRIZDH 5 L ERFOBEREIND Z LIS hi.,
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Fir. RIS EOFEEENR10Cmin(100°C - 250°C)DHA & 15°C/min(100°C - 200°C, 200C
DIREII3Chmin) DA & THAD LB EFIT L VEWERE CRIGERIABRHE S, Z0Z
L b 2 ORHRISHREICHAE LTS C L ARRE RS,

. flow meter
— : Mass
He gas spectrometer

Gas chromatograph oven

Fig. 1. Schematic diagram of experimental apparatus for gas phase reaction. The
reaction chamber was located between the dpm vapor generator and the mass

spectrometer.
x103
12 r 185
7
10 f
g 8t ?1
g 6f
2 | 127 429
7 L 4 691
0 M ‘.L Jak e /
(=] < i =3 o (=1 (=] (=1 (=] [} o (=] (=] [=]
ST 3R QELEREERRE
m/z

Fig. 2. Mass spectrum of the gas phase reaction. Lanthanum chloride was affixed
on glass filter by vacuum evaporation. The temperature of reaction chamber was
elevated from 100°C to 250°C at heating rate of 10°C/min.

S
DHEFD  HEEBSHLEHRS 1004, (1995)

GAS PHASE CHEMICAL REACF ION OF La(dpm),

Tetsuya KANEKO, Keiko TAMURA, Yasutake FURUKOSHI ,Yohko TOSAKA , and Hisaaki
KUDO, Faculty of Science,Niigata University

For the investigation of chemical properties of heavy and trans actinidesa gas phase rapid
chemistry was studied. As a preliminary experiment, the gas phase reaction of lanthanum chloride -
and dipivaloylmethane were investigated by use of a gas chromatograph-mass spectrometer.The
substitution products of LaCl,(dpm), LaCl(dpm), and L.a(dpm), were ascertained.

~211-



3A02

7”*!5?2 (DMSO/7J<) o Nd3+ & Cl ®$EE{"Eﬁﬁh’Jb\T®lﬂ¥n
(BRAHE  BILKSH) OFikEL - BB%Ek - LEEEE - k& &

[#E] ’

WING I TES 600D 4f BBTETH B, [ BETEOREITE LTI d ETRITE
RELASNTEST. ZOLDFT U7 )4 R4 AV OHEREICE U TIERABEIZD, £
T TVF )4 R4 v OBBENTORIGEHESNTT BT, Nd3* & C OF—KiEL
$EEROERES (B1) DEAETO b N F—BRETHE Y AFNVRNVFFY F (DMSO)
LK DRSS TRKDTz, BATELE (DMSO/K) D DMSO DENAREEMLIEHEXD
B1DEBDREFEHN. BRICUMAETEON TV E40 f BETEPRESBE (15 /—
VIK) VB EOEELB LT, £ I0oBRILENERER/Z - LEAENELTHEE
. {Tﬂ’ﬁ.o

[528:)

YING i HARF AP CRE L b OE B ESEE UCTHEM Lo EX (2 —IFA
Fv)V) Y VB (HDEHP) i8R0 SARK L. Shi b VICHERE L b 02 MIBFE LT
R U, A4 VEES 1 B LIokE DMSO DRAHEEA/KME. ¥Nd 288 o
AR & LTEMIBERICE D B 8k e ATHT » HEREHTIE. MV U H~OKE &
U DMSO OBEBIIERTE 313 &T. MEMEEEMITIZEELNET L ENS 2 EHHID SN T
Bo HHBICAREOEERIET 3 DI KHEOKEA 4 VBIEE pH A —F — 2 HOTHE L
7o BUEIRD (D) R SB/NEREIC & D kKT,

Do/D — 1= B4[CI7]+ Bo[CI™ 12+ - ®»

R 2]
Boni B DEERNESELRTD DMSO OENSHE (X)) OBEN B 1 IZRLTH

5o X< 0.21 OEEFRATIL X, DM & 361 B 1 DEIRZBAD Uleds, X > 0.21 OFEF T #im
Ufce @ B1DZALIZ. KITHAT DMSO DA 4 V~OBEMEN ORI I L 3HENEN
TWaEEZI SN,

BEBERD X, Z2LEES t%ﬁ*@kb%ﬁ%i)\?&{m‘éo ZZ T AEBAW X, DS
BROMAERNTRD. Minze ORY 2HWTREEE D Nd** & - OO A+ B
B (dna-q) DEEFBEICLDRDI, A4 VFEE 1 OKERPTIE NE* & C- OMEEERD

RESBBEREAA VW TH D EREIN TN, ?
dya-q DEHEHERE K 20 @ TRU, dya-a DEI X, OfE (X, < 021) E3HTHMUT

—212—-



BO. TNIBREEER A W THD Nd** BLU - OMIC DMSO 4FWA - TE il
THBEEZOND, —H\ X > 021 TidHEms 4 v HoFENEEIN S, BEBE (1 ¥
J=WVIK) ZROTBED dy-o i (K2 00O) LU#T 5 EZOEMOBESNEBHMTHD.
DMSO 43F® N&* "DBEEMGES OENI EERLTH A,

SETIAONTOLAMBO fF BETE (Bu™, Tm™, Am™) ORRE B LR SRRETS
FETH 5o '

1.5 ; T y T T " 12 y T y T

—
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T
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1= ()
i
8 F n
= ®
b @
_;z" [
6 I Y -
L )
°
Td O o O o) o ©
. A 4 1 1
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Fig.1 B, vs. mole fraction of DMSO . Fig.2 Calculated distance between Nd3*

in mixed solvent (DMSO + H,0) and C1~ (dna-a ) v X

@ : (DMSO/H,0) system
“ O : (MeOH/H,0) system

Reference
1) R Miinze, J. Inorg. Nucl. Chem., 34,661 (1972).
2) G. Johansson and H. Yokoyama, Jnorg. Chem.,29,2460 (1990),

STUDY ON THE INTERACTION BETWEEN Nd** AND C1- IN MIXED (DMSO + Hz0)

SOLVENT SYSTEM :
Mitsuhiro NAKAMURA, Hideo SUGANUMA, Takashi OMORI (Faculty of Science, Shizuoka
University) and Isamu SATOH (Institute for Materials Research, Tohoku University)

The stsability constants ( 81) for the formation of NdCI?* were determined in a mixed (DMSO +
H,0) solvent system at 1.0 mol dm™ ionic strength using a backward solvent extraction technique. It is
supposed from the variation of 51 against the mole fraction of DMSO in the bulk solution (X;) that
most of the interaction between Nd3t and ClI~ in X5 < 0.21 is mainly due to the formation of a

solvent-shared ion-pair, while in X > 0.21 a contact ion-pair would also be present.
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BEACBT LS55 )1 R-EERMAFR Y VILaWsEEosE
(BAF) OXK 8 - HEB—

BE S48 D) 77F 74K (I & FRY ZDHHDVWET I RRTHE
B LR SBERETEIIENS, INSDITRITHTIHEO T ORI
INTWB, &I, CMPOANWNEANTFAT 4 FFR) . DPDO (P74 X
T4 2PFFUER) BEUDA (P73 R) IBEREBUEOH)BFIITBWTEERLS
MTHD, BEAOTNV—TIE, BEINSOERICH LERMBAREZEO—REL
T 2% )4 B-ZEERMEEMOBEREBLVEFREORITZITV., Thb0
EBOBDERXHTERFTDIEVIDTREFHEORAAEZTTO> TS, £, IhbE
B L2 EAT & OSSO, TNOTROBE DA, SIETHEE Lk
BEODEBOBEATEETHS. WFEIR. TS5 OBRCEDE, BERAIKB T35
BEBEOREET OO TINRDVTHET S, BRAKBVTIEIEHEIT. HTFES
PREEOHEERARENEFEL., BERBICHRTY M FI v I/ ARBEICHE L0
AB. TNWZ, ?%Bﬂéiﬁiﬁbimb@éﬁzi%%%iﬁ?&éo BRAOHEEECRE
THITIR. —RICXKEDS 5 VWITPHEFRELOBELH MR EA WA HHE, EXAFSHX
UNMRAR EIZL2FHEND D, FHEITBN T, i@tﬂl&ﬁﬁf;&‘é%r‘bf EXAFS
BILUONMRZRHW TR 2T 7.
£8 AFERTHWEAMFIL, CMPO(carbamoyl phosphine oxide), DPDO(tetra
p—tolyimethylene diphosphine dioxide; TTMDPDO &tetraoctylmethylene
diphosphine dioxide;TOMDPDO)B X UTBPETH B, T4 /1 RizxdT 3850
IITITMDPDO>>TOMDPDO>CMPO>>TBPOETH 5 Z EMBEICHRE TN TNS, £
TIRUDIZ, @BEREICH L GARBOMERZTS /—)LhizHERL. NMROY—
JHEBOHESBIZELD (-243~-213K) 5>% /1 REEMNFEDOEEFDOHER
(LndID - nL, nOHEE) 21707, BLE, IXRTORMNTFRI>F /A R1IZHLT
2~ 3EMNELTEENTNoT. HEHL, ¥ /) — IR THEED 2 WidiEks >
5 /14 FKREHK (LnXy nH,0O (Ln=Nd~Lu, X=NO3~ 5 WiICIN) BE 1ML TH
3IBOENEZMA, BRICTTHIEBERINEE. TOXDITUTERI AR
., RUIFLRIHAL, BURHEBOEIIRDZIDICT IOV DAR—Y—%
B, EXAFSANRY b IVERIELZ. EXAFSARY MV, BT RHAPFOBL27BIZ
BWT, ZRICTRE L. BTl kEMHD2WRREMIIBITIZH—T 749+
AERND— RSB FIEE éiﬁﬁ[ﬁﬁﬁ& *ZK 9 HFEFF (abinitioft®)ZH
WaAEEEEHMFRELE.
HREEE fvb3171%*%0)EP’CHoiﬁfﬂﬁFﬂ)ib&f%LESﬁ@ﬁJ’&Flg 1iTmRLTE, ﬁ’jz
AMMRICA SN B RERE—213, FITBMTF (P=0,C=0), 14> (02NO)B L
UKOHDZBEDERIZELZ2HDTHY, MM T N EEETDEBLF2.38~2.42A
THEI LMD o7z, TMEERIIBWTIHEENRE—2 & LT, BEMSK0.5
ABEN= LT AREDSNZE— I, BT ORECETILOTH S, Ei-.
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FNEDE SITH0.7 AR
NieETAIHHY—Y e ehel
M, T+ AFRYEDH e lnananaas e e
NBRDNEITETE—
UTHD. EIRBAT

SRIIBWTHLEND X ;/wf/
SITEABENAIBICE
ETBE—. R /JN//

T ORI O’

HoCla-CMPO -

(O=NO2)TH 5, M1 &
FNATDONWT, =TT
AVT L TMEELR

L_/\/ HoCL,-TOMDPDO
J=fFEHIRHOA 7 g 4
N5OER (02NO) /_/ , Ho(NO,),-TOMDPDO |

Hom03)3~CMPO

%i : &i (O=NOZ)7J§ HoCl,-TTMDPDO

2:1:1Tholzl &

Ho(NO 3)‘_,-'l'I'MDPDO

SR =T O VL = O 3 / PN .
EATHRELTNWAILE 0 1 2 3 4 5 6 7 8

Nopinsd. TTMDPDO-#H

B S REEHIZDONT Distance/A
ES-TINAR -1 e o - Fig.1 Ho$itk DB R HE RIS
T E— I AR (7272 LACREIX L TWLIRW)
HFET R ERAZRLTND

EWSEEEES TN, /o, BETHITBPOI7+ AT+ VIIEBEEEY) IHLSMN
ICZBEALRECN T E AR, FLERDSBENILEISIIMEL T &R EAFH
HANELSBoTWB I ENgMo7z, TOT &R, ZEEMEEYEBEELEHOR
MOBIIEKFLTNEEDBBEZLS5ND.

STRUCTURE OF THE BIDENTATE ORGANOPHOSPHORUS LIGAND-LATNANIDE
COMPLEXES IN SOLUTION
Tsuyoshi YAITA and Shoichi TACHIMORI

Japan Atomic Energy Research Institute (JAERI)

Structure of the bidente organophosphorus ligand-lanthanide complexes were determined by
extended X-ray absorption fine structure (EXAFS) in solution. In case of the bidentate ligand
complexes, the distance of donor oxygen of ligand from the center metal ranged from 2.38 t0 2.42
A, and the phosphorus of ligands and the non coordinative oxygen of nitrate ion located at further

about 1.2~1.8 A from the standpoind of the radial distribution function. In contrast, for
monodentate ligand, the oxygen of TBP was at 2.56 A, indicating that monodentate ligand would
coordinate to lanthanides more weakly than bidentate one. '
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3A04

WEEY y 7HERNFZ 2= MY FF7 5T 7 284ED Te(V) 2056
Te(V) ~OEILRIE

GRIEkBe®) OWE # - |l %-BHR % TEER

(7]

= MY FF 7 RF 7 AEEKL, BV BETREETH2= MY FEMNTF NS OEE
K&, RLEBEOT 7 A F Y A PFERBLIRE (V,VLVI) TREt Ehs, VIEOR
FH % HBEE [TNCL]™ 5, BEFEREIBIE XoT= M) F7F7 2 F 9284
AR THERIC, 77277 2 OBEEH VIR D V lNEET S LT WEADD
Bo COBTABOBBEI., 77 3TV AOBRELHBT L LTEETH S, BED
1%, [AsPh][TcNCl,] 1 L WEEY v 7IHIERANF (Hysalen) & DB FRMFITIC L o
T, VIfliDEk 4k [TcN(salen)Cl] 2 & V MiD4E{k [TcN(salen)] 8 DHLBEICHRIIL, %
OUE IOV THEEDORSMEERBATHE LMD, 40, 842 25 38 ~0BT
BRICEEBL. HA 7Yy 2 EVF VR MY -0 X o TESROBALZWEE RN
720 T, BNFICEFHREHOBREZEATLIZLICEST &ﬂ:ﬁx%ﬂ [ [y
BoNiz0T, #RICOoVWTLHEET S,

[£E]

SER 2 ITHBEAK 1 L YUBRORN T (Hysalen) 2%/ — v, FRT 10 FHEER
B, VAT NISLATHERRL, 7 /- VBEIPOERRIC I VE, BBk
K2 %1% ) — VT2 LBROBIEEICEILL, éﬁ%%iﬁ Ty /-
VBB THERZTV, BEDEHE 3 21372 (Scheme 1) .

Scheme 1

Qo i op Qo m, O:Q
[ASPh,JTCNC ] 2520

1 2 3

A7V 7ENVE VAP - XRER. XREREOREL 0.1 M. AHRE
Z1mM & L, FHBRICV Sy YV —h—FVBE, NRICALER. ZRERICSH
il Z 9 B (SCE) 2HWT, 20 CTHTo 72

2]

ATV 2 ENVE Y AP ) - L BREDOKER, #4522 +0.43 V (vs. SCE) &
Te(VD) / Te(V) ICHIB T AW 3% —EFBRIEETEZ R L7 (Fig. 1) » TOfEIZ, BE
8K 1 DBTEM +0.17V (vs.SCE) LRIV IEEDBMNTH B, DI EH b, gk
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2HRLVERENRTVHEZ DI LN be b, £/, MEY vy 7HERMNT
Hosalen DX Y ¥V RICEFREEO 7V ¥ VE (t-Bu ¥) F"B#]R S W - BT
[bugsalen: N,N'-ethylenebis(3,5-di-tert-butylsalicylideniminate)] % H \» T#& 7-
Te(VD) S84 T2, 84 2 L AR
W% —EFBILETIE 2R L7225,
ZOBRILBILENMIZ +0.34 V (vs.
SCE) Th o7z, chit, BTit5H
DEREIC L THLER (T DE
FEEFBEMT -9, EFARL
VIl OREZ ZEfb L. LSBT
NI K ol BRTAHIED

TE5, Thbdd, BNFILVEF l ] L
BEHICRBICON, = FY FF2 4 '“°BJ§3E’° L

7 71\ SERIL VI {ﬂﬁ@ RET X hRE Fig. 1 Cyclic voltammogram of 2in 0.1 M :
ftenz, NaClO,-MeOH ; scan rate 50 mV - ™.
References

1) &I, TR, B, THE. % 38 migHMtEaimaEE TRE,. p.241 (1994 . -
2) ®il. TR, BB, T, £ 39 BBt ERAEHTFRE. p.229 (1995).

REDUCTION PROCESS FROM Tec(VI) TO Te(V) OF NITRIDOTECHNETIUM(VI)
COMPLEXES WITH TETRADENTATE SCHIFF BASE LIGANDS

Shigeru FUCHITA, Tsutomu TAKAYAMA, Tsutomu SEKINE and Hiroshi KUDO
Graduate School of Science, Tohoku University

Electrochemical properties of [TcVIN(sg.len)Cl] and [TcVIN(bu2salen)Cl] have been
studied by cyclic voltammetry. Cyclic voltammograms of both complexes in
methanol containing 0.1 M NaClO4 showed a reversible reduction wave
corresponding to the reduction of Tc(VI) to Tc(V) at +0.43 V vs. SCE for
[TcVIN(salen)Cl] and at +0.34 V for [TcV.IN(bu2sa1en)Cl]. The difference in the
reduction potential is attributed to the electron-donation from ¢-Bu.
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cis-[TcYNCl,(terpy)] DA & HE

GEARE) OfY) A -l % - WK - THEST

1. ITEBIZ

BRLOSEREEETATFI7AFILEMATIE, 202 Y FRAEFOMRY &
HAUPEAOBE L UEICKELHELS5 2 TEY @bz BV TIRE ICHR
E’NWEZATHE, AFATIE, ZBEMLTFD 2,262 terpyridine (terpy) %2
=Y FFZRF 7286 EARL. BT ICBIT 3 8EEOHBICOW TR,
2 EB '

MESEA L 2% trans-[Tc'NCI,(PPh,),] i& Baldas & " OFEIZX W EEK Lz,
ZOMBEAL LED terpy 2RVEVH | RRT 24 BHAIZALLETA,
EREOUREHL, LB, 2BRSEONVEV THEL, BET TR L (X
R 54.7%) o AR LGEIZOVT, FHRINANRS My, TTELSHT. 'H-NMR A
R7 MIVERTENTREINANRS P2 BIG L7,

3. BERUEE

B LT8R RDFRABIL AR P VICiE Te=N &L terpy (CHI®RT 5 RINAS
1049 cm™ & 1600-1550 cm™ ICEFNEFNRE LI 5KiE Te=N 27 & tempy 26
RBZERWMR LT, Tz, TEIMOKEREPD, Te=N:terpy:Cl=1:1:2 O
BE5Z25Z PGP0l 612, HNMR A7 bV (Fig.1) i2BWT, HFiC
6,6" ML 70 bV DIFEY T Mid 9.30 ppm ICHD I ERED terpy & B L TE
BHBMMIZT 7 b Lz, i, EBAD 6,6 D70 F U3 terpy BT Te=N @
WA & BIERDEL ZITB7-0TH Y terpy 7°= b FEALTF D cis ALK
LTWwAEIZLRZERTS, CRODERICED, SEHEBRL 26413 cis-
[TcYNCl,(terpy)] (Fig. 2) TH 5 = LA L /=,

—75. BEBHEFTO cis-[Tc'NCl(terpy)] DILFFEOEALIZOWVT 'H-NMR A
R MVERUERNTHBINA RS M VvERWTRENZ, ZOKFE, terpy 2=+ F
BRLFD cis A5 trans MABBILT L L) BILZROWed ol T2, &
DO{EEIIREFDOI Y ¥ —A44 > (BPh,~,CIO,”) LRIRLTHBEZEL, 2hb
DUBEDTCEFMOER LY, SEEIB/EFT +1 OB AV ICBfbLTwE Z
EFHBH LIz, T kb, cis{TcYNCly(terpy)] IEBEBERFIZBWT= M) FEL
FFD trans PLIZHFLET S ClIm 00, BES TN T I2H5WIERME 258
BOHEETE S, .

D EDEBERLBEORED LK cis-[OsNCl (terpy)]* 2 LHEET 2L,
cis-[Tc'NCl (terpy)] XM BEF T= b FEAMFD trans MICFETS CI- 2F
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Nns End FROBEZRLZ. LAL, FAI T AEEKTHRESIALTVS gis-
trans BHULITRE 62 Lo Tz,

Fig. 2 Possible Structure of
cis-[TcYNCl,(terpy))

L3 ¥ ¥ ' ] T

Fig. 1 TH-NMR spectrum of cis{TcYNCL(terpy)] in CD,0D

References '
1) J. Baldas, J. Bonnyman, and G. A. Williams, Inorg. Chem., 25, 150 (1 986).'
2) D. S. Williams, G. M. Coia, and T. J. Meyer, Inorg. Chem., 3 4, 586 (1995).

SYNTHESIS AND CHARACTERIZATION OF cis-[Tc"NCl,(terpy)]
Shinobu OSHIKIRI, Tsutomu TAKAYAMA, Tsutomu SEKINE, and Hiroshi KUDO,
Graduate School of Science, Tohoku University

A nitridotechnetium complex with a 2,2":6’,2"-terpyridine (terpy) was synthesized
by the substitution reaction starting from trans-[Tc"NCI,(PPh,),]. The product was
characterized by IR spectroscopy, elemental analysis, 'H-NMR spectroscopy and
UV-vis absorption spectroscopy. The results suggest that the terpy ligand
coordinates at the cis positions of the nitrido technetium core, indicative of cis-

[TcYNCl,(terpy)].
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TBPIZ X AAFH 7 0077 7F 7 A(QIVERA & > OBEEHE
(Bof) OFL & - BEAM=E

[#EE]

STOIMEZIC BV TEL FHENTWAEETH S, "TcOBEBAEBILID
AT APT, FEED2.1X10° yeFFILRVI L, —FERENHLHELE L
EREIND—FThHb, BAE, 7732 F 720K SDEINOEBENBIFEE LT, K
BT AT I ABA A MR E EOEE—TBPHH RO EE 2 R/-TE /2,
WEEIRAR— =207+ 7T 74 -2 AW TTBPHAMLEBEZAL I LT, BF
IRFIABAF VT TRELTF 2 AFIVLDOBRTE (ANFF 0077 2F 7L
VA F 72 E) 2% ) DEETTBPEICHIIE 8 hD 2 ERH LM LIz, A,
R 7UEDPTcE AnTAFFrunss 257 AIVEBEA 4 V268 L. EFE-TBP
HHRICIZ 2L EDF 7 2 F 7 A DOFEHICDOWTHERE 2175 720

[5288] ’ :
AFHZOUFZEFTAIVBET Y EZ YA NH)CTCL) DA

BTeld, BT 72 F I ABAF L OF7 E=TEHWE LT Radiochemical Centre
(Amersham)X D AF L7z ANXFH 270077 X F I AIVBET VBT A, BT 7 %
F LA F VBRRUEALT VRS A RBERRICINZ ., BERNBER 2T S
EWCXDARLEY, REBZERLTCASY 70077 2F T AIVBT VY EZT L0
HRE s, A5, 6MEBECHE L TR L L, LEROMERIT, RITH
F6EK FWhatman No.1 2 SWhatman DE81IZ X AR——2 U< b5 7 4 —|2 X
DT 572,

B

ANFFZUUFIRFIAIVEBET Y E=T L R FIEREOEBICER L. FHEE
BHOTBPEI X TEIEHRE 5 KT X D 25CTHIN Lz, OGO, KERUVE
BAHROPTD pBERBEY v FL—Yarhvry—ic kil LRt B+
DF 7 3F 7 LBE/KMEDT 7 257 2 BE) 2Rk, B, ~"F¥roursy
IFTLAOVEEA 4 Vid, BEBPFERETIR T 2 TR RI S kv, HiEEd
FRHICE YT TAERITZEPHMOENTNEY, 22 TULEIE U THEER
LTEEZIT-7,

[(EREUE%E]

F COCHBERIC O W TIRE 21T o 720 Jo% &R L T1 M2 55 MIERE— TBPHIH
RiICBWT, HHBEM2100003M I T ER L EDTF I 2 F Y AOSRELE
Pz Fig. LIKTF 7 2 F 7 AOSBEEOMBEEMEKFEE 2R L2, §XTOERERE
THEIIZIHEERICE Do THAICEINT 2 Z EF¥bhol, 22T, HBERIE
103 THO T THEEEZ LN, 100DBROSELOEME, NFHr7uu7s 55
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TAIVBAZ Y OT7T 7 TAICE B D EBbS, 2 THBERE LTk, A%
2007 I RFIAMVEBEAF L O7 7 TR R/ARICIEE 2. o ToBEBAEICHEE
SNBZEEERLTIOGEED ., BB, BT 7 32T 7 LA F ¥ DFAIE, 105
MO THIMFEIET 5, Fig. 2107 2 2 F 7 A0S EILOIEBNEE RIS 2R L
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Fig. 1. Distribution rati'o of technetium as a Fig. 2 Distribution ratio of technetium as a
function of extraction time in HCI-TBP system. function of HCI concentration in HCI-TBP system.
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SOLVENT EXTRACTION OF HEXACHLOROTECHNETATE(IV) ION WITH TBP
Satoshi WATANABE and Kazuyuki HASHIMOTO
Japan Atomic Energy Research Institute ‘

The solvent extraction behavior of hexachlorotechnetate(IV) ion was studied in the
HCI-TBP system. The distribution ratio of technetium was determined as a function of HCI
concentration. The distribution ratio of technetium using hexachlorotechnetate(IV) ion was
Jower than that using pertechnetate. It is concluded that the distribution ratio of
hexachlorotechnetate(IV) ion itself is smaller than that of pertechnetate. Furthermore, the
distribution behavior of the aqua complexes of hexachlorotechnetate(IV) ion in this system

was also investigated.
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2TeNCl,. + HO0 = [CLNTc-O-TeNCL ]+ + 2H"

‘ K
[CLNTc-O-TeNCL]* + 2H,0 = [(H,0)CLNTc-O-TeNCLE,0)]>” + 2C1- )

@

K3
[(H,0)CL,NTc-O-TcNCLH,0)?~ = [CLNTc(p-0),TcNCL - + 2HCl + 2H 0
H,0)Cl, s(H, 1 R TeNCLT™ + H,

CMSOMFEOS B, 540 nm ICRIERE OO} [(H,0)ClNTc-O-TeNClL(H,0)]* Th3, Fi:
557 nm ICREER%E B [C1,NTc-O-TeNCl]*™ OFER, K2HoRBDShiEdh -7, Lkdis
T, ZOBRRBEFERICHE VT, [ToNCl,]™ & [(H,0)Cl,NTc-0-TNCl(H,0)]> & ORI TEAH
BALLTED, IOITHBBESN 02 MUTIESE, [CLNTe(£-0),TeNCl1% (A i,y = 342 nm)

@
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Fig. 1. Dependence of D on [H*] Fig. 2. Spectral change in the aqueous phase
I=1.0, 25 °C after backextraction
O :[RCI}=9.2X 1074 M 1:[H*]=09M 5:[H']=05M
® : [RCI}J;=6.9X104 M 2: [H:]=O.8 M  6:[H*]=04M .
A :[RCI=4.6 X104 M 3:[H']=0.7M  7:[H*]=0.3M
4:[H*]=0.6M 8:[H*]=02M
The spectra were normalized to bea
constant [Tc] total
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SOLVENT EXTRACTION BEHAVIOR OF TETRACHLORONITRIDOTECHNETATE(VI) ION

WITH TETRAPHENYLARSONIUM CHLORIDE(2)
Kazue ASAHINA, Hideo SUGANUMA and Takashi OMORI, Faculty of Science, Shizuoka University

The extraction behavior of tetrachloronitridotechnetate(VI) ion was further studies with
tetraphenylarsonium chloride at 25°C at ionic strength 1.0. Spectrophotometric study revealed that an
equilibrium between [TcNCl,]™ and [(1-120)C13NTC—O-TCNC13(H20)]2" is established in the aqueous
phase. When the concentration of HCI is less than 0.2 M, formation of [(TcNCl,),( £ -0),]“" was
suggested.

—223—



3A08 REFREET NS T7 22V TV S vA aDUhémM6
TEYITFUDOREHEHREN e sus
(NT TEREH) O E#’A #8
1. RLBIC

FRYUENTETRUEREECHTHAZ CREOEBICFEHROEBEIFLMA
Bh. tE2RIGZFRA L TENARO—B—EBS IS ND. TORE. BRZEULT
AW3 EFZIERSICED 3 HES BNTROBEEHCERSMICEDL 2 HALIEE
PEONBEEZONS. SHICFREHBSH TIIEBOEICREICE DA OIBRENEL
EEENDHHFNBETES. REOKHEHASLEICAZ M, THRARS POA b
Y4 2BW3EENTEREEEBEOKNESRBICFNTES L. BHTBRBETHS.
CCTIHARICEREZSGT FST2oATIAY A - 40U K (TPAC) «‘mm&
=REUER L= TPAC ("As) 2RV,

—7%. TPAC[3*"TcZE Y 757> (Mo) HhoBEIRNICHBTIREELLTAHALLONT
W3, Fhicstl. EEZTPAC S KC/HCIHEE& (PH1~2) P TMo ERISL 1.2-24
OMNIZ VICKBEBREINIZLERELE [1. £0. ®Mo U —HRRICEEE
LB RERGFEEIDENICLVTRELBHBRESAE<REY 2:BY OREHE
ZoTWAI EEBASMICLE. TITIIEDFHME TPAC (As) ZRUV\VESNEHR
ESHTHETS. _
2. RE ‘
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RUEETHERLERB L. TPAC (°As) DEANKRARS FIL (BRIGEE ; 264nm) %
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T ERE LIAR K ICE MR 30% BBk kKD 50 w | EMATHRMRS » T TNRL
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Ml U7 BEMEKFRSHELAZVSMo b L —HFRICTPAC M2 5 L BELEBN
HU, xRV EERMIIS0ONZELE. —F. BEKFASEETZERTLAR

—224—



FFEONT. 1 5ORYEETRETHIBFEHFICELL.

Mo DA EHERMBOBRM : Mo BEH 0.010~0.2mM D& (< 0.02mM ¢ TPAC %
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FRYEMHmEOp HEEE :  MoREH9.9mM TpH #5875 5 KCI/HCHEEKIC TPAC %
MATBUEMBORE p HEEEE RO/, TPAC (PAs) # W\ =REREZR 1 IRT.
®As & Mo ST RED iR DER (I REBRBEDHET—H U=, TAEFTBRHEHRBOER
HTHRON/ASHETREDO A DSEMT AERIER SN /2. ZDBEPH23HET
Mo Mt RESREEER L. 4000 ——————— : ———1 40600
#£58 : KCIYHCHE@i& (pH1-2) -
RT2BYDRIESEIDZ & 3000 |
ZHoMICLE. EEPETFR

&t TPAC (®As) #MOoDATEH 8 2000 | 20000
BiHICER LR o, £ 12 o ]

—&. Mo DB LB HIGT, & 1000] Cio:9.9X107°M

BAS IETREDS N T AERSR Crpag 12-1x1 0M

Shic. SIZTPAC (*As) O O T, . 5
REZRZESHRELTOHL. PH. '

ek [1] | - £ 38 mEHEHE Fig.1 Effect of pH on substoichiometric
ssjseommse (1995) p75 ~ extraction of molybdenum

SUBSTOICHIOMETRIC EXTRACTION OF MOLYBDENUM WITH TETRAPHENYL
ARSONIUM CHLORIDE LABELED BY NEUTRON IRRADIATION

Toshio SHIGEMATSU, NTT Science and Core Technology Laboratory Group

Substoichiometric extraction of molybdenum with TPAC and TPAC (®As) labeled by
neutron irradiation has been examined. TPA-Mo compound in KCI/HCI buffer solution
(pH1-2) was extracted into 1,2-dichloroethane. The substoichiometric conditions such as
the reproducibility and the effect of pH were determined in detail using ®*Mo tracer solutions
one of which-contains hydrogen peroxide. It becomes clear that two types of reaction
takes place between TPAC and Mo in KCI / HCI buffer solution.

substéichiometric extraction of molybdenum - TPAC labeled with 76As by neutron irradiation
- KCI/HCI buffer solution
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Fig. 1 X-ray powder diffraction diagram obtained with Cu Ka for schoepite used as the solubility limiting
solid phase in this study, compared with the data from ASTM No. 18-1436.
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Fig.2 Solubility curves of uranium(V1in the systems of (a)total cabonate concentration of 0.11mot dm™
(=0.5) and (b) Hog[H*]=12.15(=1). Solid and dotted curves are solubility curves and concentration

curves fitted for the open circles.
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MEASUREMENTS OF HYDROLYSIS SPECIES AND HYDROXOCARBONATO COMPLEX OF U(VI) IN
HIGHLY BASIC SOLUTION.

(Research Reactor Institute, Kyoto University) Tomoo YAMAMURA, Hirotake MORIYAMA, Sataro
NISHIKAWA, Seido OGURA and Hirotomo HASE

(Faculty of Engineering, Osaka University) Akira KITAMURA

The stability constants of the hydrolysis species UOJ{OH); and hydroxocabonato complex
UO(OH)L(CO,) produced in highly basic solution were measured by the solubility method. The
measurements were performed by both undersaturation method where the limiting solid phase was
schoepite UO,.2H,O(s) and oversaturation method. The ionic strength of the media was set to both
E0.5and 1. The solubility curves obtained in this study were analyzed by assuming four components
UOAOH);, UOLCO4)%, UOLCO.):* and UOAOH){CO,). The detection of the emission from the U(VI)
species existing in highly basic solution was also attempted.
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Fig.1 Influence of pH on yield of 138Re-HEDP Fig.2 Effect of dilution with saline on stability

using carrier-free 183Re. of 188Re-HEDP.

SYNTHESIS OF 188Re-HEDP COMPLEX USING CARRIER-FREE 188Re AND ITS
STABILITY -
Kazuyuki HASHIMOTO, Department of Radioisotopes, Japan Atomic Energy Research
Institute

The synthesis of rhenium-HEDP complex using carrier-free 188Re from a 188W/188Re
generator was investigated. Dependence of the yield of 155Re-HEDP wupon the
concentrations of stannous chloride and HEDP, reaction time, pH, temperature and adding
the carrier was examined. Under optimum conditions, the yields of 188Re-HEDP were more
than 95% for carrier-free as well as carrier-added !88Re. The stability of Re-HEDP against
pH change and dilution with saline was also studied.
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(GBI, BRAL RAEFF) O XARES'. REHT.
MESh, i (T REXE. BHETE. KEZE
NigE—>. LEg-?

1.RUBIC FEFEICEZRE. 0 TFREGTHZ L1 TBRROESEEREKE
{NBu,[M(IlFe(lll)(ox)3llse (M = Fe, Ni: ox = C,0,) & % DBEIEMEIC 117Cd (i 2.4
h) &3 W E 11ImCd (g 486 m) EEA L. REDERERT 3 1In 5504
1M1Cd OIFEMSE A > v B8 E) S 1ERS (TOPAC) DEIE 27> DT, ZOHBERER
£33, /. BHEERLINDO, I L TH TDPAC DEIEE{T oD T. Z0OERD
e THET S, M=Fe & Ni O FRMEERIE ZhEh 43K, 28K BITFTTT = VM
HTH?3, LINDOz 31 AF 1 MNEEE R £ B, 117In & 111Cd DFEREDIE >
EZhETh3/2, /72 CHY) . ¥EHE 60ns. 85ns TH DB,

2. XB& 17Cd.& 3 \\g 11imCd 2 S CERORARS LU TDPAC DEIE £ RART
PR CiTo 7, HTFRESS LU ZORENEORBORBREKL >V TRAIEO
FIRICEER L A2DTHEBET 5 [1], LINDO, DIFBE. 116CdO & 3 L ME 119CdO D
HFREE. BEMEREES T D I T LM ERERY 77 4 BIE=F T ELBE L.
EXF 1100°C THERL L TEAR L 7=, Lilc¥i LT Cd £ 0.5 mol% &¢,

3BREER gOEFAE. BETARRTHAK C2BOLSFRMEGEROT O~
TRAUE TR - &N & U A-REMREE GBRAS WA 57, TDPAC ANT MLH LR
HH o BMMRIEDEES 2 5k0e E/NE W, EHFARICKIHFENEEBENF -
B ERBENADOTTO—THE M) DIRTFBICH 3 EIBR/TED, ¥2U—8
EVEBNSLO T, @4 DEET 5 Fedt b 50 supertransferred magnetic field &
REWH, ThE5DMEBAERL TNEVATEEEDS 6 5,

3 11 (NBuM(lI)Fe(liN){ox)sl. (M = Cd, Fe, Ni), 2 JBRIE (M =Cd, Fe, Ni) B & U
LiINDOg4 H# 117in & 111Cd O TDPAC AT b BB hA4KH LK RERTDE
SOUEEA RS Bog. EFIEOIERIF/INT A Z2— 00 wq(117in) & wg(111CA)DLLE
RYo 200 wg(1in) 2K 38, n =0 REL =, SERERUERARHE
DENDHIZEB T D,

H7in O +3 THY . 7O—TEFOREDA F I L 3 BBARNDKEEH
N7|n3+ & MCA2t ICH L TR THBI ERET S & D 2.1 £ 28 DREDEEZ &
SERRBH5N B [2]o LiINDOy ICDWTHE 2.2 TLEEDRERBELWVWEEZ 503,
L L. RIIWKKRLULAEZOMODRTOEE ENS LINDO, I D 2.2 LW KEW, 4
(=1 INBuCd(Il)Fe(il)ox)sllge DWW TIE 7.0 EFERICKE LV, 17Cd2* H° 117In (CHREE
TR, 13 OMBOE/ICL Y BV OEERMI K md)h\ﬁ"l‘(&é EEzo5h
BN, Mn OMEEH +3 THVAJEEMEOBRETE L,
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Table 1. Results of analysis of TDPAC spectra of 1'’In and
M in various oxalates and in LiNbO,.

{NBu, (M), ,,CACT), ,,Fe((ox),},.

M Win(«17Cd)  cd(«MmCd) ratio
@g (n is set to be 0) @y 7

Cd 4K  66.1(Mrad/s) 9.5 0.5 7.0

Fe 4K 627 20.3 0.2 3.1

Ni 4K 976 27.0 0.7 3.6

M(H)o.95Cd(H)0.02C204 ‘

M 117}5 (« 117Cg) H1cq (« Mmcg)  ratio
@, (nis set to be 0) @y n

Cd 293K  46.7 (Mrad/s) 10.0 0.5 47

Fe 4K 985 25.8 0.9 38

Ni 293K 96.9 259 0.8 37

Lij 995Cdg,00sNPO;

7] (« 117¢q) g (« MImcd)  ratio
@, (n is set to be 0) @y n
4K 674 (Mrad/s) 30.0 0.0 22

References

[1] XAfr fth, 55 39 ERSAMERENRESHETIRE (F8) (1996) P63.
[2] F. D. Feriok and W. R. Johnson, Phys. Rev. 187, 39 (1969). '

TDPAC STUDIES ON METAL-COMPLEX FERRIMAGNETS ;
Yoshitaka OHKUBO,! Shizuko AMBE,! Takuya OKADA,! Jin NAKAMURA,!
Fumitoshi AMBE, ! Kichizo ASAI,2 Atsuro YONEDA,?2 Yoichi KAWASE,3 and
Shin-ichi UEHARAS3
The Institute of Physical and Chemical Research (RIKEN),!
The University of Electro-Communications,2
Research Reactor Institute, Kyoto University3

Hyperfine interactions of 'In arising from '"’Cd and of ''Cd arising from """™Cdin
{NBuy[M(ll)Fe(ill}{ox)s)s. (NBu,* = Tetra(n-butyl)ammohium lon, ox2- = Oxalate lon, M-
= Fe, Ni, Cd), in metal oxalates, and in LiNbO3 were studied with TDPAC. The ratios
of the electric quadrupole frequency at '"In to that at ''Cd for the organometalic

compounds are compared to the ratio for LiNbOg.
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BEFHEEC L 2B FHHOZELLH

(BT RH. BHR RRERE S - ERUZE - BLm™)
OspRfRA, Wig—, BRER. ZHA—. EHERE, RBKE"
FERRE™. WHETT. PR 72 ‘

[IZLoic]

BEFHERPAPEFFHEOBEETIICEIND IS RIALL, BETEZED
BERAMDGRECRNENOOH2, BIANF-BEFIMHPTHEL. HHBEEFL
LTHERAT 2PEVEEY v o= D APS) BB LERT 2, BT TORETFER

Tlt. KIEQBEPSERMT 2728, EEGODANY —Ps(o-Ps)icEH L., EGREET
SOB—BHTH 5. ZOBIIPsOERIELFHHOMEEESICLIVEEESTZ
CICEBEET S,

ERPELLEMEBREDIEOLNDD, PSHEESTFHICEET 2 ZELICHEINEES
IIXERZIRY MU 3R AHMRTE, o PsOEEGRILE IHDOES (1:) &2
DRE (I:) LLTEDINS, —BHIZ, T:2LIIEAOREILZOHRICHET S &
EXDIEDNTEDD, PSEBRPHERICEEES5Z 2L REEELESFIEEND 2
BAEEMITIEAG L TR, BEFHEAEOR AL, T PTLORESIERBLTS
h, BELRFETEEEREF -  2FLVRNVOREIERFOEIICHGTIERZBETCESZ

B D, RBETRESTHHOEASFIIONT, ER7x /) —VAYY7X— b
(Bisphenol A Dicyanate, LAFBADCY & B3 )BHEDTE/BRE L E(LREOER 2H 2 A
WCBIEET B, |

€359

BADCYDBESIZTICTH . BETIREETH D, BILOBRICBVT, HRHIBEH S
WEREERCERIIRSZ, —BICE/ S—ORHDPSEALTESFHEE2E254, £8
PLEAEEETHMRAL. —ERERELT. ZRICBHTZ2, T/ v—0DRHIIEAR
SEEET BEEREMZ 2 LEVEETCERETEATES M., RIGOBRIHEEIT 2
Z0TC. I TIBACYOBIEDHEFNT WS, BROFHR £ ARI0mmORKEBEE I AN,
COHIINa-22DBEEH A L, PAOEEZIT o=, BLBEEIXIS0CIZEREL., K0T
EEICHS I OBBREICMEALE, ZALSFOBLRMLIZO S A1]1&eFERLTK
Bz

(BRLEE] |
Z]2» 51023 TI0CORELEREICMAL. COREIXRRFLEBED T 1211220 T
TR UTzo 480FRE D 5 23~25KFHIEIC. SREZERICELTED. ThiEI0CT—&
REELT AR BT 220101707, Tald2REBICED LARERICERLCE
—JWXELTHUTEDT 2 WIBEMERELEZTLTWS, JOXSRELOBREE225F
Wi U ROFMOSH 2 K2IR T, MELT7 T 7S LD 535 HE 5. /$5(p)-Ps
PHHEFHERICHRT 20 EEFMAICER S0 2D. REDGOEILSILo-PsOHERIC
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FETIENDHFLEEZI DI LD TED. BIDHHOHEELREEIIOVWTELDE
DHEHITH 5. MRORETCIIETENNEFOLEHRESAE PsERITIEIShTED.
FHOSAITEALDODI IR LT 02 L150°CIT R L7 ¥ 13088 E ¢
2.6ns{HEICAMHLTHB D, ZOMERBEOREICH 2, & 5 IELIEABERIES
FHESEZLUERETE, 2.20(HEICSM LEGPEL BRI D805,

20 | ] 12,7
Fig.1 7 s and Is during §§ 161 o
polymerization of Bis- - =
phenol-A Dicyanate. o1 . &
A temperature control i | i ! o
was also shown. § 8 J ! % s PO
R A T =
— r Temperature i 4500 ¥ ¥4 05

4:Con‘crol TJ__jl _____ U M--_‘--U:LQA

C L 125|C1 e ]
% 30 60 %0 120 50

b, 2T T ——

- Three lifetime components: 1.
= o ! Ist  para-Ps annihilation I Y ) 3
@ end  free positron amnihilation ] § )
2 uie 3rd  ortho-Ps annihilation 1 = Lo 7
3 b | 12 N .
= . T2 T ] = c . ]
2 00sF o 4 £ o y 3
£ : /\ 1 =2 E POWDER ]
= i} 50 SSES 1 WPRN ANPUVOPAIP I T NI SNSRI S n:1 - ./\_ . L
1 2 3 { o 1.5 [
Lifetime (ns) " v Lifetime (ns)
Fig.2 Distribution of three components Fig.3 Distribution of s

Reference [1] A.Shukla, M.Peter and L.Hoffman, NIM, Phys. Res. A335(’ 93)310
FREE VOLUME DISTRIBUTION DURING POLYMERIZATION OF BISPHENOL-A DICYANATE

Takenori SUZUKI, Yuichi OKI, Masaharu NUMAJIRI, Taichi MIURA, Kenjiro KONDO,
-National Laboratory for High Energy Physics, i

*Nagayasu Oshima,The Graduate University for Advanced Studies,

*xYasuo IT0,RCNST,The Univ, of Tokyo, : )

*xxToshiaki HAYASHI,Hiroshi NAKAMURA, Fine Chemicals Research Lab.,Sumitomo Chem.
A positron annihilation lifetime (PAL) technique has been applied to study

free volume distribution during the polymerization of Bisphenol-A Dicyanate

(BADCy) (F;%.l} using MELT program. Three components were obtained (F1g.2) and

the long-lifetime distribution was shown in Fig.3 for the different

polymerization time.
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Table 1.

Drir and Duss in a 10'%s”

1

unit 4 T
a% i
Metal(Element) Sample form Derr Diss Iy . (a)
Ll
B Chemical reagent 2.57 2.55 T |
C (graphite) Chemical reagent 1.72 2.46 «
Al Cooking foil . 1.93 1.62 0 ——
Si B coated Si wafer 1.53 .37 (b)
Fe Alloy 2.99  2.67 ‘% 104
Co Alloy 3.02 . 2.88 g
Pb Metal for shield 1.62 1.22 2
-,

SENDOEIPRI(C)DERTHD, RPD @I,
FNEFhoOLE (Bk) QC?SH%DF;TT@E)Q Bp &
TRRTZEE - BITICEVBONLBEERD Z &
FHIILSSEAILTAUINIFERIZLSES T
Wa,

D (10'2s71)

0 80 80

Atomic number Z

AVRBEEVV VI INABEINT TERHFO 0
KR, EREREICRBVEE O, AT E /8, '
FIE/ ANV EEOERCBOTIRARTE
CKEMEREBETEBLOBDE LTV, i
BATHELET 3,

20 100

Fig.2. Z-dependencies of

(a) degradation coefficient (38)
(b) atonmic demsity (N)

(c) degradation constant (D)

1) Y.Sakai, C.Yonezava, H. Matsue, M. Magara, H.Sawahata, Y.Ito, Radiochim. Acta,
72, 45 (1996)

2) Y.Sakai, C.Yonezawa, H.Matsue, H. Savahata, Y.Ito,
J. Radioanal. Nucl. Chem., Articles, 207, 275 (1996)

> -
— -

DEGRADATION CONSTANTS OF "*Li PRODUCED IN METALS
Yoichi SAKAI'’, Chushiro YONEZAWA®', Hideaki MATSUE®’,
Yasuo ITO¥

Daido Institute of Technology'’,Japan Atomic Energy Research Institute?®,
Univ. of Tokyo®

Hiroyuki SAWAHATA®,

The Doppler-broadened prompt 7 -rays at 478 keV from "*Li produced in metals or

elements were measured. By analyzing the lineshapes, the degradation constants
D of "*Li were evaluated. It was proved that the D values for B, C, Al, Si, Fe,
Co,and Pb depend on the atomic number as expected from the LSS theory.
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CoyGa, . (acac)s R TDIE I oA v DEE)
(RKHE) OARHE HATK - Bk - IliELE - kEER

F &B7EFNVTE b 8K (M(acac),) 13 ZRICBIIBREEME 24 L ORE Py
DENPOLREL ZDDOINV—TIZ4FIN5. M A Cr, Mn,Fe FOHERMESEFEIT T
TPp N1.0 THEDI a4 I LPI oI LT VANEEOFEHE S o4 VEIZE
AINZ (RKIC B BOEE LML), THhIZHTLUT. M Y ALGa 18 EOR#EESEE T
Pp 30225 03 BETHYERI 2AZVALSVALIEMNINS (AR), el
VI ORA—N—BEOERIZEN S, BROERTHSERFOLHEFAE Y OLdIC
pSR AR MIVETIZERME S o4 VENREHEI o4 V& UTRRAIIh B iR R L
7zo LU Co(acac)s i3 Pp =1.0 ZHRBMHEDHEETH D, LD &5 iCiBRTE T,
SBTRFNT M BEPOI 24 VD EBMERII OO THE—HLRAITTETHE
Yo E 7z Fe(acac)s & Al(acac); DIBRR CTRARETRE L DI$ic Pp 154 HY LI
Fe(acac)s ICRBINBH. CoxAli_((acac)s THRBRIZ Co(acac); BEMN Al(acac); BE
&Y Pp ICRESEETIHEAIAD SN, 4HE 51 Co(acac)s DEEERITT S
»HIZ A BD Galacac)s & DIRBFRTEREIT 7o Feld Z=26. Co ld Z=27 D73 Z=13
D Al £ D b Fe Co DHMIEFENK X | Fe Al (acac)s ® CoyAly_(acac)s TIZIE
oA VBN Al(acac)s £ D b Fe(acac); ® Co(acac)s OIEBEIZEIE LT EWL I KD
EZ ol Gald Z=30 T Co & h IIEEEITREN,

EB Ga(acac); & Co(acac); ITBHEDOHFETERL Ga(acac)s 1INV /i)‘bﬁfﬁ"’aa
U Co(acac)s BTNV I+ A5 LATHE L, BUBOZNTNORBBERN V€ VILBR
U COBBERZEUSERUERSAFIAMI— TN EES I LI D BBETE X
7o pSR ARIIKFARFEFRBIBEPHETFHFENR L 7 —OplE R— M T, —5F
DOFEBHI DTNV AT O —RI SAF RS v PEAOWTERN S 4K OHOEREZRL
BPNT, ERHBOIHIZ x=0.2 & 0.5 IC DO TIREEBROBMIIESWE/ED uSR
ART PIERE LTz, a

FEREEE ZETOBEBREANRY VoKD Py LIRS OHEKRDERE Fig.l
WZRT. KB SMIL D IS, BROEMIESYO Pp IZHEHD Ga(acac)3 & Co(a,ca,c)3
EREIGER B2 H BN, BE T Pp OZALIZRIZMIZIE D Co(acac); DEEHKAEZ L,
ToBHE I oA Y A E VEAERIL. neat 7T Ga(acac)s Tid 1.1x10%s "103?‘%5155&&?\.
W E&TIEENRS Co(acac); ERRICH U RBAHEITH Y. ZOEFLEEIL Co BEICK
57 29x1055 1 o7z, CHILIRGRTOE I 24 Y DILEERY 1 R Co(acac); FO
ZNERMUTHAIEEZRRT S, EBTFILT I BEPRTEI 2 VAV OH
U ABEHEOEMOFERE L3 0RBERTOEFHORAE VREKE—A Y N THYH, 40
FTI3EEL UTH(2.8un )s °Co(4.6un) ®Ga(2.0un RINAEERE 69% ) &7 Ga(2.6un
31%) TH 5B, Co & Ga DEKE—AY POREZIFPEVELZZIZHIDDST, &
FTORE VEFMAEN neat 72 Co(acac); EFELNI &S, KM I 24 v & UTER
INB I ad id, (1) B RIVFE—{L U728 Co(acac)s ITHE HhE E LT?Co OILHE
[E—A VMK 9'(7(1: VEMT A, I (2) FOEREFORMER[E—A Y MO
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"Fig. 1. Diamagnetic muon ;yield in Fig. 2. Temperature dependence of dia-
CoyGay _y(acac)s system. magnetic muon yield in
(O:solid solution,@:mechanical mixture. Coo.2Gag s(acac)s.

FEWH P SOFFITHBE UTUNS AR FEFECFEEL TS LHEEIN D, XLE
BB E VBRABEROS TRREMES 24 D) BEERIEBLU T OAEBICONTIE
S0 L . BIC Pp 2O OHVNEL x=0.3 Ll T T Ga(acac); F & B UHSSBISME O
1aF VREVBEMERTAFBIGFELLOERBMETEE L. LHLLTHIZLTD
Co(acac); IZHBEASRL LICEBRE I 24 VEOEEEZIHT EE NS ZENTE B,

Fig.2 IZ Cop,Gags(acac)s TORMM I o4 » OMKREREREBOEEEKERETRT, ¥
+ K FECRIBIZKE (KLU, Pp BRETIR/NE (S, BROAREN I 24294
SUANESEOFRKES 2 A VENRERLTHEI, F+35 75 VE—2 3 VIZERRES
T30, ERTO Pp OEA 1T Co(acac)s R [Co(NH;)s|Cla?s &R HE CollgE kT8
1A SRR, Al(acac); TIRID LI BEMIZRSNT, BEHI S 6K F TREM:
124 VORBEF—ETHD. Galacac)s THRBEEZZI SNBZ, SO EMDS %ﬂaaﬂlﬂ
DIEI oA DLFEFIE Co(acac); EFULTNB EHEEINS,

Co(acac)s FORMENE I oA L DOTIE BHED >IBROIEI o4V (uF) TH B,
REEHD I 24 =9 LMELEYTHIDICET 3 ERESR 51 DICBEZE U Ic B0
M OZENDOBUERSL T 5,

POSITIVE MUONS IN Co,Ga;_x(acac)s

M. Kenya KUBOQ, Dai TAMURA, Takeshi TOMINAGA, Kusuo NISHIYAMA,

Kanetada NAGAMINE

School of Science, University of Tokyo

pSR spectra of Ga(acac)s , Co(acac); and five mixed crystals of them were observed over
temperature range from 4K to 293K. Co(acac)s influenced diamagnetic muon yield more
greatly than Ga(acac); . Independence of the Gaussian muon spin relaxation rate on the
Co(acac); concentration suggested the chemical form and the site of the positive muons in
the mixed crystals were closely similar to those in neat Co(acac)s .
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ANAHEFHIRRRFUREINL R, RFRICBRBIW 28R LI, oRF
ODHBFRFOBLANS FBFIERT2EE (- transfersBiE) BEET I L H
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(CCla, CS:) 2EBOFETHRALERKDVWT, AN/ FHFORBIZ OV CHEEFT
W, LERRREORRIRFCHEBRRAEFRRILVLISBREBELL TV 3,

SHIX, SETCRELCESLERERINL, CENRBEESVPRF IR — FEtER
PORRLEBL, NPT HFEBEE2AORBOREEH X T,

{8 #7 )

EKELEAY (2FL) LEESKBRLEY (2F2) ODRAROEN LD, EBEOK
FOLZHARE, R, BIKAE I NI AKERTOLZHRRBOBVWIERERE
515 BHRDLN B, '

COROBIFIEBVT, Th2hOAF~OHMEZELZY S RD20PBEE LR TL
3. BAHEZTOESEHELL LTEFEToRBBH2H, ZO0HE, BRLHF~AD
HWERBPZFELWVWEWSIEZHIRZED, FOFERZDEEZET AN RN, 22T,
EXFEBESFETN (IMEFT V) BESVWT, ROELS3HBABERELE. ©

LMMESFNIZESLE, IRFADOHEXRV:Z,

(NEXFUBERKLTHE

C)ATFRTHEXRRRTIHE
D2BBIATTCERDLILITCES, (NOBREIENABLIEATILUTOIS LS
Thz,

We _ ki:C. Ca
Wc(Cz=0) k101+k2(1—01) Cx+a(l—01)

T, Ve REBEF~AOWBEE, Ci:n:/(mitm:), me:len®*d W DIDFOH, k:15
FAOHEE, a:k:/k1TH 2, TORICESNWT, "M owIXBOoRELOED
bR arRDE, ZORERETable IIRT. A PHFORLF~OHEERZ, LVEEF
PEFSZVAFRHLTIRIDDRT VN, &oT, 2FHOBFHROLELBZI LT, BEL
R EWTIZILDNTER, TR, AFROLEFVHEBRBRBRICBETILELESESE L,
BEIAINX—DPHI2ZNF—-UTOBFOARRDPHEBECLBEETILRELEEAD
EEFRTOMES Table. 1ZFR T '

ChOoDEELETZYL, ERPORDEFELLBEAIIANVF —PEVWEFOREE
BLIROEBEL LD REVEERLTWA I b2, I TROEarHWT, &
OCHENTRLERTEAPEFAFEFTNEESWIABRRFPLREFAOEREE
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NRAFEFRERFPOEB LT 37 OREBHENHIE, BUPLITORFEAES
NET DERERRZLEVNSERoOTV2. BEVWAEHRER >Ekn HHBIZL, &
WHEDPSOBBBHMART S, 22T, EFARTF—FHEEHELW IS L=y 7 XBR
ENRY -V HEBILL-TCEYOBEELTZ20obE, PhVa—-)V, ANEVBROERL
BT 22tk hREED 3.

Relk, SECOBHREBALTINATHTERREDL AN RZEST VOBELEHI L
TWde WETHE, WEETHELAEERE DV T3,

Table 1 Comparison between the experimental and model calculation values of

capture ratio

Aexperimental value full cut off
CeH:2+CCls 0.870+0.012 1.542 0.889
CsHe+CCls 0.145F0.016 1.762 1.067
CeHi2+CS:2 0.528+0.010 0.792 0.444
CsCo+CS: 0.604+0.006 0.905 0.533

Table 2 List of Ac, Aci, A s,iand a,’ .obtained from the model analysis.
The values in the Italics were fixed in the fitting process.

Ac, Aci,As, a,
CeHi24CCl4 1.7+0.2 8.5+0.1 0. 14
CeHe+CCl 4 3.5+1.2 8.5F0.1 0.16+ .0.05
CsH124CS: 1.7+0.2 7.5%+0.1 0. 14
CsCe+CS: 3.2+1.2 7.5+0.1 0.15+0.03
(&% X#)

1) B2iils, BERHALEARIEEE 2402(1995)
ON THE BEHAVIOR OF PIONIC HYDROGEN ATOMS IN LIQUID PHASE

Toshiharu MUROYAMA, Atsushi SHINOHARA, and Michiaki FURUKAWA,

Faculty of Science, Nagoya University

Tadashi SAITO, and Akihiko YOKOYAMA, Faculty of Science, 0Osaka University
Taichi MIURA, National Laboratory for High Energy Physics

We wish to establish the details on the behavior of pionic hydrogen atoms in
liquid phaze by comparing the experimental results and model calculations.

The capture rates for (Ce¢H::,CsHs) and (CCly, CS:) are obtained in the two
component system from the results of pionic X-ray patterns by the LMM model. The
transfer rates for carbon, sulfur, and chlorine atoms are calculated with this
capture rates. The cascade calculations are used to obtain the information on

the effects of transfer process to the change of pionic X-ray patterns.
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DRI FBBEDND, ¥V EREND Fe-C Rida-Fe, REENWED y Fe(@47H ). ioc,to
Fe;C ThH Y . I T7ASERETH~vA 7 uiHBENB LV CHL EEBLEORFICEL »TFN
HOMEIMBRFEITE S, ZORMEERD B FHEE LTXBREIEEZ RS Z LR
ThHN, C—IUBNEHCERD T LICL REERES, D SEIZ. 2o kd ik
FREOR AERIF DIREH DA AN T =T MVOBEIENL, FNLHOENEY
KDDL BRI, £z, FORRNPOEFEIZL D Fe-C RBHAIT OARBRIZS
WTHERT D, ’

=&

SURHEREEBIT, o Fe B FRART BT v _"—b | a-Fe T EARITELT
IR T IRATHBEBTED YA 7 r T A1 G5, 2 77 A<z~
BED CH, 2 STeEED Ar &t (E 30m/sec) (2o T a-Fe MEnE SN, # 70msec
DO T T A<vMBESNT, O, Ar OFE3 Umin Z2—EE L. BET5 CHy E.z% 0~
1.5v0l. % DR TE(L &8 THE 4 72 Fe-C RIBIKIF OB HERLL 17,

AR T —BIERIIRENEE ARO EICHTED - b0 %, £ X BERRICIT
A ixgﬁﬂ:*ﬁ%ﬁé%k%@%ﬁﬂ% L,

"R

BIE Uiz A ARG T —R7 "MV % Figl IZRT, ¥ U 7 HARICEENS CH OF
HEPHEZ 525N T, a-Fe D@15, a-Fe & v-Fe DIEEH0). & HIT FesC bl
STREHEIR AT FC), (). 72D 2 ERbhd, Zhb 3FOARNRY MVOEEHRE
Eed RO ISRV FREDFEX AR L CHy DEFEDBEGR% Fig2 IR L7z, CH8FE
ZHMEE TV & o -Fe O AERENEBITIED L. 0.5v0l % TR 10%IZ 780 77,
ELIZ CHy EFEFHEMIVTY, MERRIE(L L2272, —F, v-Fe OHxtAE
BRIt o -Fe DA & & BITHEMLTWE CH,EFEDN 0.5 235 1.0vol. % TH 70%% R L,
1.0 vol% & A D LA L, 1.5 vol %D & EIZidk 50%IZ78 o7, FesC L, v -Fe OFERXf
EBENTS b—%FT CHy 2B E 0.5v0l. % E TR &1, 0.5~1.0vol% DT 20~
30%% R L, & 517 CHy BN & FesC MSHEIMEM AR L. v -Fe OEMER & H848H
REREE X,

a -Fe 81 F D IEHRIARIT 0.1 vol.% D CHy B8 B DA IIHI 60nm, 0.3 vol. % DHF-AIZ 26nm
& CHy DI DN CTRIRIVINE L 12 BIEM%Z R Lic, —5. v -Fe RIF OYEEPRIARIT CH,
ERXEDLOTIET 150m TH D Z L2213 XK REF LI T,
References _
1) B B TRNEEERBREEFEXIEGRE TR pl159(1992).
2) K.Hayakawa and S.Iwama : J.Cryst.Growth 99 (1990) 88.
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Fig.2 Relative yield of three phases of c-
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Fig.l Mossbauer spectra of ultrafine
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MOSSBAUER SPECTRA OF ULTRAFINE PARTICLES OF Fe-C SYSTEM
Takashi FUKAYA, Saburo IWAMA, Yoichi SAKAI Kazumasa OSHITA
Daido Institute of Technology

Ultrafine particles of Fe-C system were prepared by passing « -Fe particles through an Ar
gas plasma which include CHs.  The thus processed particles show a mixture of «-Fe, v -Fe and
Fe;C, in general. Mossbauer spectroscopy was adopted to determine the relative amount of these
phases. The constituent phases and the relative amount of those depend remarkably on the CHy
content in Ar gas flow. Without CHy in Ar gas flow, the only phase of «-Fe was detected. The
decrease of «-Fe accompanied by the increase of v -Fe becomes more remarkable with increasing
the relative amount of CH, in Ar gas.  The relative amount of v -Fe shows a plateau of about 70%
at CH; content of 0.5~1.0 vol.%. Fe;C is detected when the CHy content exceeds 0.5 vol.%.
The relative amount of Fe;C increases up to 40% at the CHy content of 1.5 vol.% , accompanying
the decrease of v -Fe down to 50%. '
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L7-SRBET - AT %, BREERICKIDT R EEHSETELNL EPO R X
ING T —ZARYT P WIZOWTEHRET B,
EB FeDE&RET7Uv /&Y -4y bE LT, KtFL¥ ¥ ¥ L —3 —(Lambda
Physic EMG101MSC) %> © @ (248nm, 200mJ/pulse, 20ns) % L > X (f=150mm)iZ & 0 %
HUTHBE Lz SOV —F—RERICL > TERT AEBMEFE. ArF R LI,
YA WA ABERICIDITRICEH L AR EICEHE S8, 20L&,
TIFNWEENIVAFEERFIZEID, VL—F OV ARICEE ST TERNSINVTEE
BIL. ArIR M) v 7 AFTR BB VIIRIET A% 7SV ARICEA LTz RANY T —
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R EE V—F—EBEL-&BET (BEFEFSEBLUTEEND S A
y—) EZOEEREURAFTALEESL, GHEICHEEL-BEIIE, SVvr o
EIC X BRI SBRBS DM, SRERFFe, ¥4 < —Fe,, 75 2% —Fe (n=34,58%
PEEE N, TOERKIZEEL - BAE - WVAMBREDOT M) v o AOER,
FHIZ X o TEAL L7z DEIC, Arv MY v 7 AHFAHFIZO, N,O, N,72 ED RIS
Ao LOBALTEATAIILICL 5T, V—HF—EBEIN-HEEEFOR
L—E; E L E) &7: o . )
| H%Ar'?ﬁ];;){‘y 7&? 72 EP i OZ % ﬁ./ﬁ\ L 7':35,%’%0: Table 1. Mossbauer parameters

L BRA RRAMEFERE(A, B, C,D)IZ X AR R o e T
Pro FOVAEARIER FO 1Y 9 7 AEBES T ammeairemaies 078)
T—F& LT, BEORESLELLEE L Z AR '
{EEREDEREICELHR O, KIBETIIA, BAE  species dmms  AFotumsy
BT A ASEIBE TIZC, DASER L. $7-17KT Fe  -0.77 -
TEL/-T MY v 7 AEEERE % 30KICHRE,. BU Fe, -0.12 4.05
17KTHIELEZ A, AAINT T —ARY FUHE Fe, 054 136
iEL. BOBLEADERERON, T=—-Y ¥ = A 0.38 0.97
12X o TARERVZREN L D RERILFERICE{LT B 034 241
hrEZONL, £ LI 4FED{LEHEA, B, C, D) C -0.62 2.74

D

E

F

ARG T =35 A—%% Table 1 IZ/RT, SNHD -0.60 0.74
ICERDERGECHT FHEHEIC L /R HbY 078 -
T, AldFe0O,(A). BIdFeOCA)ERB L, ZhbA 0.66 2.02
EBTIL, FeEODEEEAAVEAHTHY, BB
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THE MOSSBAUER STUDY ON CHEMICAL REACTIONS OF IRON ATOMS AND
CLUSTERS PRODUCED BY LASER VAPORIZATION-

Yasuhiro YAMADA and Takeshi TOMINAGA

School of Science, University of Tokyo

Highly energetic iron atoms and clusters produced by laser evaporation react with variety of
molecules to form novel compounds which are not obtainable in ordinary conditions. Laser-
ablated iron fine particles were isolated in low-temperature Ar matrices, and their chemistry
was studied by means of Massbauer spectroscopy.
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Fig. 1.

Electron Momentum (Gauss-cm)

The L-, M- and N, O+P-conversion lines of the 81keV transition in ' *° Cs (in Al).

The solid curves indicate the result of least-squares fittings using the conversion-line shapes shown

by broken curves.
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DETERMINATION OF THE CHANGE OF NUCLEAR CHARGE RADIUS DURING THE 81 keV
TRANSITION OF '**Cs (@) ,
Eishi TANAKA, eroko ISHII, Hisakazu MURAMATSU,- Faculty of Education, Shinshu University
Taichi MIURA, National Laboratory for High Energy Physics ' .
Mitsuo KOIZUMI, Akihiko OSA, Toshiaki SEKINE, Japan Atomic Energy Research Institute
Makoto YANAGA, Faculty of Smence, Shizuoka Umversuy
Yuzo FUJITA, Kazuo OMATA, Institute for Nuclear Study, The University of Tokyo

iron-free B - ray spectrometer at INS (University of Tokyo).

The internal conversion electrons of the 81keV transition in

133

Cs were measured with the {2
- The source samples in this work were

prepared by implantation of ' *° Xe using the electromagnetic isotope separator of JAERI at Takasaki.

the conversion-line intensity ratios in the outershells, an estimated value of AR/R

The momentum resolution was about 0. 045%.

transition was deduced.
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Fig. 1. ¥Fe Mossbauer spectra of UFe,.
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Fig. 2. Composite y-ray energy 'specﬂa of PuO, source
for ®*U Mossbauer spectroscopy. -

(a) In the case of 0.01 % *"Am impurity included in the
Pu0, source.

(b) In the case of 0.005% ' Am inpurity included in the -
PuO, source. | '

(c) The composite y-ray spectrum magnified the scale of
(@) 10 times.

(d) The composite y-ray specﬁum magnified the scale of
(b) 10 times.

MOSSBAUER STUDY OF URANIUM COMPOUNDS

Satoshi TSUTSUL Masami NAKADA', Nobuyuki M. MASAKT', Masakatsu SAEKT,
Yoshinori HAGA', Etsushi YAMAMOTO', Yoshichika ONUKI"* and Saburo NASU
Faculty of Engineering Science, Osaka Univ., 'Advanced Science Research Center, JAER],
*Faculty of Science, Osaka Univ. ‘

As a part of Mdssbauer study of uranium compounds, we invesigated the magnetic properties of

UFe, by S’Fe Mossbauer spectroscopy. In addition, the energy spectra of y-ray from the PuO, source

for ®*U Mossbauer spectroscopy are simulated with standard sources of °Pb and *Am. According to

these composite spectra; the source which we will use for “*U Méssbauer spectroscopy can be enabled

to apply uranium compounds without chémical separation of **'Am.
—247—



3B10 m UUVEEY OB NS BT B
—k & DMz X B AT THEFOEKLFERRBEDOE
(BAEEK - B OEBE. NAENM. REEF. BENIF.
m;:/m% Bl

[ UHI] HERA THFRPEAL 7o & FITE L @ HBERBRIIONTINETHA
WARARDOBREINTNS, ChoDHF TR g H:ti’rb‘ﬁkﬁ\libb lEEMY B
AINYTTHY A==y 7 O TKIZKBEE, REZEBE T H70DI, NV b
T MEEOHTRITHT SIS EHREICT 5 2 L3 TREIE Z c‘:’Ci)Z) Ny b+
A4 POHTF R EDRIER T TITHEHRNITEDONTED . WL DPEEL I OSSN
oTNBo A==y I ELUTOSHDBRITHE SHTKOIFRBEMESTS Z
LIIBEETHD, AMETIE, BT TKESMEHIIER U, T DIRBRREHE &
BULERZRARIT TR b FRETRUR Y A FIEEE T TOHM EKBEH D
RISEBREATIIN KRBRDOPHE VENDRERF L= HIET 5 & & b IBREBRIIONT
D& %ER T ot FRRER A ZNY T — S0tEE R O ICSR DL FREDOR ERERE ],
=15, T, NV M+ MEKOKIC LI BEOER UL THRET 2.

[ B ] XERTII=HEALEELBIDOMEN.SUE 2R Lice NV bFa MIiZ
JZIRTESS = VTF SERK: V8 ot M9%. AT 0.5%, HEA
#0.5%) W, NV b MEETTOERTIISEHEXR Y MM ME2EE]1:1 T
B—IlRBE Uk, S$RRUSER-X M1 b (1D S, EERAL 2%, EX5H
= (0 BE<lpm) OZ/o—7 Ry 7 ZF I 1 BRKEL THETOBEELBRE LK,
W —R v bFA bR GEEK. ATHK) . &EH—2 b b QD) TEEB—
B 2 ml/gh XL TM10 mi/gd & D %4 138K DD, S —3IR (FEEBK. ATL#K) T
¥ — IR 1 mlgl K U100 mligd DK 1 RS0 L7,

FNEFNORBHIBRFASFTTRYIF UV VEBICANTEHAL, X577 VIR
EEEEFITESR Ulc, AR EKTTERES B/EE (No. 1), B2 ATHEKTEEX
BlEE No. 2), $BEXRVMFAL N (FZEATF) 21:L3TRE L. ZEKPTRE
XEEHE No. 3), #&BMERVIFA b (ZZETF) 21:LTEA L. ALHKFTE
BEI BB No. T DT A ZNT T —ZART MVERIE LT,
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FXNTNBI, AZRNTT—ZR7 ML Th, B-% D) EZDBEERTTI EDTE,
No.3, 4D BHI DUV T XRDTRE B HE7S HEAERY BRI X LT3, No.3patist
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IZy WA U7 Fio, PHOBAD & & b ITNa',
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%4 h ONa" LC&* DA F VATBR G & HEA
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Fig. 1 Mosbauer spectra of iron powder immersed
in distilled water (a) and synthetic sea water (b).

STUDIES ON GEOLOGICAL DISPOSAL OF HIGH LEVEL RADIOACTIVE WASTE —
CHANGE OF CHEMICAL STATES OF IRON IN ENGNEERED BARRIER MATERIALS IN THE
PRESENCE OF WATER—Showa College of Pharmaceutical Sciences, Kazutoyo ENDO, Naoki SOTOGAKU,
Junko TAKEDA, Rieko HIRUNUMA; Power Research and Nuclear Fuel Development Coorparation, lori KUSUDO,
Hideki YOSHIKAWA

Chemical states of iron in engineered barrier for geological disposal of waste were examined by

means of Mossbauer spectroscopy. The samples were iron powder and iron powder-bentonite (1:1)
mixture and were immersed in distilled water or synthetic sea water. The Mossbauer spectra indicated
that magnetite appeared as corrosion products in the sample immersed in distilled water, and that it
appeared to a lesser extent in the sample immersed in synthetic sea water under the same condition.
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[BZCE] 1) PAEARIID | 1995EEHRMERELFHEEEE 11P15 (1995)
2) FEEEADD | FOEBSEFEHREBEE L 2010 (19%6)

Geochemistry of Uranium in Lake Biwa : Behavior of Uranium in Sediment and Interstitial Water
Hisaki KOFUJI, Masayoshi YAMAMOTO, Kiichirou YOKOTA*, Yoshihisa YOSHIDA,
Kazuhisa KOMURA
Low Level Radioactivity Lab., Kanazawa Univ., *Lake Biwa Research Institute

The vertical profiles of U in sediment and interstitial water of the Lake Biwa has been studied to
evaluate the removal of U from water and/or dissolution of U from bottom sediment. The
interstitial water was collected by centrifugation under nitrogen. Wet sediment was subjected to the
treatment of leaching with 0.02M HNO, with 20% H,0, and complete decomposition with HF +
HNO, + HCIO, . Concentration of U in each fraction was measured together with Mn and Fe by
ICP-MS. As aresult, removal flux of U from water in northern lake was estimated to be about 0.05
g Ul em’ y, by using U concentration of sediment leach (0.02M HNO, with 20% H,0, ) and
*!%Pb method. Furthermore, higher level of U in the interstitial
water than in the overlying water suggested the dissolution of U from sediment to overlying water.

sedimentation rate obtained by
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B72) L1k TP OPuDRES DBEL NI T 5ETOF— X 2B 0OT, ZZit®HET 5.

(& =]

AH . AWM THN LI KKREEERR OBIRIZIE, @IRAFEFRX v > N A0H B
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7o (REE 20 RBH—AIEE, EESEM TI2RRRN —FeER). BHRERERORS R
FDAIE LFeBIZOWTT T2 7 OIE L ‘Pudrit R st mEsR 4B odmESs
EiToTPuirit BT OAIB LFeB 2 EH U, & iz RN F B ORI 0L T8
HLBR(ALIZ8 wi%, FelkS wtoIizZ LW ERE LT, Purir Aalklth oo Hik F i B ()
ICHE LTz,

PuDER : il BRI OPu/HT A ER5HIZPu-242 b L —H— OBEAIR (I 1.5 mBq)&ERMN
UTHNO-HFIZ & 5 53R ZTTV, A 2 RBBIe I T MBI L > Tl - B LIZRT 5 2
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SEIDAIOHSILER TS 5> 7 OBIEILE > TREBRITHEBREROKERICRTOT,
FeEBIZ X » TOHARH TOREBREVWCGKABEBN)EEBROLIBR FROSORE %
Folz. FeDSHEEBIZESWTRED o e LIBR PO OB ZEEBONEE L B LI
B, SESH U RKEEERES 1.1 um)T I TR FERBE TN B8 E133.6 m%~22
wt% (1 10%)THBH T Liah o7,
S LT E DOE60~419 mg DK R
BEES1.1um)PIZRERDPulIY, BRH

12 T 1 B | T
REGF 0.04 mBELT~0.2 mBqTh o7z, ;
PuERMEL EREDOL S IR S » e LERK 10 .

R OEN B RS P OPuBE %
BHH U, 20O/R%E Fe 1 TRT. 85,
Fig. 1 121, KZEL1umbl LD EEEH O
PuRE’ IOV T ORERERWEEE £ TOR
R BRI FROORMERL) bR L7z. Pu
DORENTRETH - S EIOREEFRB D5
PN 5, KRPTOREBIRNVCRAEE
R R) TR T AR FOPulRE OFE L L
Ti~11uBq mg BRE L BN 7 uBg = ‘
mg ' &V 5 & AV T1980E A DI ERALA 11 20 35 70

— Particle size (um)
ENOTIBRNFEELIum) 77 v I A% R,
BholiER, 1 mgem?® y"&7%2o/.  Fg 1 The concentration of Pu-239,240 in

o«
1
1

Pu-239,240 concentration (u Bgmg™)

ZORMEERIY, ATEOMIETOEY A mineral aerosol (i.e. soil dust)(= 1.1
RISy FERIZE - THESRTWS £ um) and in air-dust (2 1.1xm).

BRFEE TS v 7 R 0.02~2 mg cm@ vy LIZFFE LRV

Reference

T. Nakanishi et al., Estimation of mineral aerosol fluxes to the Pacific by using environmental
plutonium as a tracer, Biogeochemical Processes and Ocean Flux in the Western Pacific, Eds.
H. Sakai and Y. Nozaki, TERRAPUB, Tokyo, 15-30(1995).

Pu-239,240 IN PERMANENTLY FLOATING MINERAL AEROSOL
Yumiko SHIBA, Nami FURUTANI, Mohammad Azizul HAQUE and Takashi NAKANISHI
Faculty of Science, Kanazawa University

In order to determine the concentration of Pu—239;240'in permanently floating mineral
aerosol, air-dust (particle size = 1.1 m) samples collected in Kanazawa in 1993-1995
were subjected to the determination of Pu-239,240 and to the neutron-activation analysis of
Al and Fe, where the latter analysis was carried out 1o determine the content of mineral
aerosol (i.e. soil dust) in the air-dust sample. The concentration of Pu-239,240 in soil
dust (particle size = 1.1xm) were in a range from 1 to 11 xBq mg™.
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Tablel 234U /238U activity ratios in bauxite samples Table 2 234U / 238U activity ratios in several Al-reagents

Location 2341 / 238U Maker Alreagent 2344 / 238U

WH 5132, REETEHA OB T RS
D75 ) 234U / 288U HEFEEH AT 1.00
5501 THAEWMEL TS, #TF
KBDw S OEIZITSMETD 55,

INA Y —ETIRKITAEICER ST
ZDT, KBIALT VI = A%8ET 2
BRECHHIEEHE O TAROESTH N
W, T RO RS IEEE R i EE
RO 02 2HARNTELEEZLRN
Bo
4. BEIH
1) &H 2.5 %, 41 ,T83(1992).
2) WH 4 A #ERfES, 17,103 - 108 (1983).

234U /238U ACTIVITY RATIOS OF U IN BAUXITE AND AI-REAGENTS.
Takashi SAITO and Jun SATO ( Department of Industrial Chemistry, School of Scence and

Technology , Meiji University )

2341J/2381 activity ratios in 2 bauxite samples and several aluminum reagents were
determined. 234U / 238U activity ratios in bauxite samples were in radioactive
equilibrium, while uranium in aluminum reagents was not in equilibrium ( 234U/238Q .
0.98 - 1.37 ). Large amount of groundwater containing uranium in disequilibrium used in
the production process ( Byer’s process ) of aliminum reagents may be responsible to the
disequilibrated uranium in aluminum reagents.
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2 135105 Quenching Effect of Chrolide lon on UOZZ* Fluorescence
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Fig.1 2-D TRFLS spectra for a solution of Fig.2 Dependence of lifetime on
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EFFECT OF CHROLIDE ION ON URANIUM(VI) DETECTION WITH TIME-RESOLVED LASER-INDUCED
FLUORESCENCE SPECTROSCOPY :

Shinya-NAGASAKI'" - Satoru TANAKA' + Atsuyuki SUZUKI' -

Gerhard GEIPEL? - Gert BERNHARD? * Heino NITSCHE?

1 The Department of Quantum Engineering and Systems Science, The University of Tokyo *

2 Forschungszentrum Rossendorf e:V., Institut fiir Radiochemie .

The effect of chrolide ion on U(Vl)lfluorescence was investigated with time-resolved laser-induced
fluorescence spectroscopy in UO,” - CI system and in UO,* - SO,7 - CI' system. We determined the
quenching coefficient of CI for UO,” as kq = 2.3 x 10° M"+s™ under the condition of pH = 2 and ionic
strength of 0.1 M. We also measured and predicted the speciation of U{Vl) in the sulfate system, and
determined the quenching coefiicients of UO,S0,and UO,{S0,),%.
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SURVEY OF‘TRiTIUM CONCENTRATION IN THE ENVIRONMENTAL WATER IN AND AROUND THE SITE OF
THE NATIONAL LABORATORY FOR HIGH ENERGY PHYSICS
Taichi MIURA, Shin-ichi TAKAHARA, Ken-ichi HOZUMI, Masafumi TAIRA, Yukio KANDA and
Kenjiro KONDO
National iaboratory for High Energy Physics (KEK)
The concentrations of tritium and 7-ray emmitters have been measured for both groundwater
and surface water in and around the site of the National Laboratory for High Energy Physics
on every year. The concentrations of tritium were approximately 1~2%107° Bg/cm®, which were of

an ordinary environmental level observed in Japan.
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Fig.l Sampling locations at the lake Shinji (94 Oct.) 2) £ 1F A, #HF AW, 46, 225 (1995).
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Pb-210 and Cs-137
DISTRIBUTION OF LEAD~-210 AT THE LAKE SHINjI
Yutaka KANAI, Yoshio INOUCHI, and Masumi YAMAMURO
Geological Survey of Japan ‘

The activities of Pb-210 and Cs-137 in 15 bottom sediments at the lake Shinji were measured using the
well-type Ge detectors, and the sedimentary ex_lvironment, the rates of sedimentation, and the geochemical
behaviors of Pb~210 and Cs-137 were studied. The sedimentation rates at the western area were large,
while those of eastern area were small, indicating that the sediment particles were supplied from the Hii
river that flows into the lake. The inventories of Pb-210 were in a positive correlation with the sedimenta-
tion rates, the fluxes at the sediment surface, the inventories of Cs-137. The fact that the concentrations of
Pb-210 in the surface sediments were in a positive correlation with those of Cs-137 suggests that they
were adsorbed by the particles, though their concentrations were not constant and the particles in the lake

were not homogeneous.
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DETERMINATION OF RADIOACTIVITIES IN TRAVERTINES USING OF THE TIME
INTERVAL ANALYSIS AIPHA - AIPHA SUCCESSIVE DECAYS COMBINED WITH
ALPHA LIQUID SCINTILLATION SPECTROMETER

(Faculty of Science, Niigata University ) O Yumiko YONEYAMA, Naoto FUKUYAMA,
Takashi IWAHASHI, Tetsuo HASHIMOTO .

Liquid scintillation has given high efficiency for alpha particle detection, in spite of poor a
-energy resolution. Recently, alpha liquid scintillation spectrometer combined with pulse shape
discrimination (PSD- a LS) was developed, and the PSD- a LS has been recognized as an useful
method for alpha spectrometry. With relatively high resolution , it can be used to identify both U
and Th series.

We have developed a delayed coincidence method , called a Time Interval Analysis (TIA); this

TIA-method has been successfully applied to selective determination of the correlated a -a decay

events, *’Rn—>**Po—> (Th-series), 2*Rn—>?**Po—> (Ac-series) and *'Fr—>*"At—> (Np-series),

from other random events in LSC. v

The simultaneous determination of three natural decay series has been tried by combination of
both TIA and PSD- a LS analysis methods; strong peaks of U,Th-series were determined by «a -LS
spectrum, while Ac-series were determined by the TIA-method. ***Ra of Np-series were used as
yield tracer by applying the TIA-method about 20 days after Ra extraction.

Finally, some radio activities determined in travertine samples were compared with the results of
silicon surface barrier detector.

—263—



3C08 |
FERRD ML —H—& L TDBe-7

(RETHIERLF)

. OHETEEA - LEBC - EBZE - FIIEX
FL®HIC
Be- 7T RERAB T BEBICRVH SN AL FHHSAHDOFERERBETH ), 478keVD

By SIS X VEFITRE - EEETE D, STEICINE, REPERLIFEL EbICEA L.

FREERTIZIS20mTRAE LY, FLBRAETIIARLBHEOB I F1/1008/h3 v, K

SHPEEE., £, BB I UREOEEICL Vi 25, BEERESEVWIORBETO

BEFPKEV, LA 5T, BeTREBARD IV N —F—L% 2, F/:, H3, C-U4LEL

D, FARTRZL Z—a VY VETEET LD, T—OVVOBREBRZIZOWTHIZETSE

COBENLGERL LD, -0V VEBREBRICOVTALENT, BAROIES F YRSD

HEE LB INEEBL 2B LA LI A, FEFKIC, BeTE KBRS OHEA 4+ 2 0H

WIICHEUES B Z L2 RV L, REBE T, COMBEFERTLIDDEERL, H5

72D TBe TV ERKED L —H— L LTEETHAZ L2l R5,

Fik
KBEO CIETHOREMERBRAES BT, KEABZIVEARKEZ L TICETES

HHERI LTz, I BREE LT, G BARMEEH\TBe 72 28 L (A MR,

BEETEZRD . T, BAkBOA+ yRASOBRBIT, 1991F2 S E5 Z 72iZBEIC

BB BRELL 720 19924F2- 12 CEEMENBRTEARML -2 &, AHRABLERD

FiETBe-T2 EE L 72(HBIFEE), REFDEEA 4 ¥ DNat, NHg*, K+, CaZ¥, Mg2+, CI;,NO5-,

SOL2-DEEERAF V27U~ T 74— LYVEELZ, REMER—HEARILHLBRARS

TEHHSN-BAEZDEIC, /AT VESOREBIUHARTER2RD 2,
2B, 1986-90ENS0, 2L FRITF L © W ICH 5 BEREHMBETDO T—5 £ 5IHL 72
BRFERBLUER
Fig.11ZBe-7E SO, L DULEFBEDHE R T . FHEBD/NY -V 2 HRH-0DIC, HERR

EPHEI L TEELL T 5, BEBLRSLRBOBRN L —BHTHI b hb, &

DHEFH STEHELOD». BRHOBABERIIBNTOIRZLTWADPEH S 72D,

1992 FED BRIFRFHZ DOV THIES 2 5837z (blel)o 7~ L7-EMEIZ A ¥ 7 < VIBMMEBEERET, B4

9012 BT A ISDHEIEE DFREIEIL0.205TH 5, Be-7LSO,2-DMBIREIL A + Y BGEED %

PTERTHY), BEOBRIIBHIERICOERILT S I LWbh o7z, BAKPOSO-ITITHE

BHRERS L FNUAOES@ss TED T, FIXSO,0BILICHE L, ABREL Rie€h, )k

BHb, NatODB L HEAFTOMA + D% D L ICHTE L72nss-SO2-NEUERIZHOLEE

i2#990% T 1), Be-7idnss-SO,2- LML T3 L Bhbh s, BUOBRMFIIEE BT -1 L

fr T A, EAREOKIEICE TN A Be-10 & nss-SO,2 L ASKILEHEH I & (AT A L) &

RRWERE Doz, KEBBIZIE., LU FB LS Nbnss-S0,2-T—OVVDBYH Y, Bt

HBeld KR LEH Tnss-SO2 L — DV MII—EDFIETHHEL T2 pitBbh b, L L,

B2 2S0yB & Unss-SO2-DERELA D 5 TIUE, WEEBD I bD T D F D Dnss-

—264—



SO HFREEERIRL TEDATH Y AT, RBE MHBEAKLHES L URHET
DILZIZERT B2 A= XLPFHLLEbIE, COAAZALERD L) IRET AL, M
BETFEZHHEATEE)ITH S ;

BBl RERRR R REE LY 0)03(7)5!]‘{?*"\0)0::,)\—%% V¥V MEE~S0,DERTL

—03 L FIBFA L7z [Be-7 THER & Niznss-SO, 2 T— O VIV DB E~EKIZ L HiLE.

Oib m#@%uﬁﬁgmﬁi#vyyhitmwt i Fnss-SO,2-DEFEIX DA F

vy

BT B 72012, BT EBe-7Lnss-SO,2DMBADHILL TV b L W) RFTH

B bm%’rt&ﬁaﬁ@aﬂs%h i3, é%k##ﬁ&%ﬁvﬁﬂﬁ RREVLETHY, FOBBe-7IIHE
Br—oVlorl—%—tLTERTEL, 2O X, Be-7TIREEMER 2 © O EERIENE
ANDTTU—-FDFERL L TEETH 5,

Normalized deposition
(Monthly depo./Mean of the year)

2.5 S0 * T — — T ]
N ‘ K observation lack (SO "') b

\ 9.

2.0 -} 9

1986+ 1987+ 1988* 1989* 1990* 1991 1992 1993
Year

Fig. 1 Seasonal variation in "Be and SO 42' deposition (* SO 4" data
are from Okamoto et al., 1992)

Table 1 Matrix of Spearman correlation coefficients for the ions and Be-7
in the 1992 precipitation samples (February to December, n=97)

H+ Na+ NH4+ K+ Ca2+ Mg2+ ClI- NO3- SO42- Be-7.

H+ 1.000

Na+ 0515 1.000

NH4+ 0799 0.722 1.000

K+ 0705 0.864 0.837 1.000

Ca2+ 0577 0.774 0.803 0.824 1.000

Mg2+ 0.603 0951 0.800 0910 0.834 1.000

Cl- 0649 0935 0828 0914 0806 0956 1.000

NO3- 0.868 0592 0874 0762 0763 0.678 0.686 1.000

SO42- 0870 0737 0944 0.887 0.799 0.820 0.836 0.893 1000

Be-7 0806 0.705 0.792 0.805 0.660 0.774 0800 0.778 0839 1.000

Be-7; A GOOD TRACER FOR THE STRATOSPHERIC AIR
(OYasuhito IGARASHI, Katsumi HIROSE, Takashi MIYAO and Michio AOYAMA.
Meteorological Research Institute

A strong correlation between depositions of cosmogemc Be-7 and one of the acidic species,
nss- SO42‘, observed at MRI, Tsukuba is described. Be-7 is apparently from the upper atmosphere,
however, nss-SO42' did not have the same origin. To interpret this phenomena, a new hypothsis of
the enhanced SO9 oxidation by the stratospheric oxidants intruding to the troposphere together with
Be-7 bearing nss-SO4“- aerosol is proposed.
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Fig. Vanadium concentrations in river water at various locations along the Fujikawa
River

1) #EHE— KT—B. FRRRE, BGEE. vk 43, 919 (1994
GEOCHEMICAL ORIGIN AND BEHAVIOR OF VANADIUM IN WATER ALONG THE FUJIKAWA
RIVER BY NEUTRON ACTIVATION ANALYSIS

Satoshi KOSHIMIZU, Yoichi SAKAI, Kazumasa OHSHITA and Kenji TOMURA,
Yamanashi Institute of Environmental Sciences, Daido Institute of
‘Technology, Institute for Atomic Energy, Rikkyo University

Vanadium was determined by preconcentrational neutron activation

analysis for the water samples along the Fujikawa River. This report
describes the relation of vanadium contents in river waters to
geochemical environments in the area of the Fujikawa River.
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BT, FRXHO5L1keVD I B0 NadFESZEH L., ZL5IVWE, BB 30k
BREERPOTHY. KRBLPSOMYAALENEILNS, “*CudEVWHER

(0. 48%) THE D BA51346keVD y HE X T, TP SLDHEOBEDRAAT,
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ZFRICEAREOCH> R L
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Table 1. Cu concentrations (ppb) in water samples

Water Date Location S6Cu-NAA S4Cu-NAA(SL1)  ®*Cu-NAA(13486)

Snov water 12.25.1995 Hakusui-cho 10 £ 1 11.6 £ 0.1 17 £ 2
Nagoya City :
Snow water 12.25.1995 Nagoya Stadium 515 =+ 30 522 = 2 461 +16
- Station _
Snovw water 12.25.1995 Ubakoyama 26 = 2 28.5% 0.2 26 £ 3
Nagoya City
Snov water .12.25.1995 Yatomi-cho 13.3+0.7 not measured
: Ama-gun
_Tap water 12. 3.1995 Tennoji 7.3+0.8 7.940.1 8 + 3
Osaka City

BREFTHELALELZ, ““CunblikeVIC LA BERN L THABRDNEL BB L8b 25,
B —BFICICRE > A5k (12.25.1995 28, BE) SOCuBE* TS, AKHIZLERE
O, TIVRERIEIPL. BFLBER, RETRATETOBEOGEEOE ICAL
BT 5, KABBROEELLELIPEOIHROTIT oYY I T THoT, TTYES
ROFA—LTERLAEEKTR, EFZFEVWCBESZRLE. CTHEHEBEEOEE» 5D
BRICLBEEZON, BATOMBERREEBSTORTNLLECAZ EBEN
BILEBHEZNSD,

D.#EH. KT, P, Bk, FRABIFLIBIIEMUAERTRES(T. 1995, BX)
BH. P, KT, Bk, BREFLBNEFES (3. 1996, ER)

DETERMINATION OF TRACE COPPER IN PRECIPITATION WATER BY NEUTRON ACTIVATION
ANALYSIS USING °*Cu AND ®®Cu NUCLIDES

Kenji TOMURA'’, Yoichi SAKAI®, Kazumasa OHSHITA®’, Satoshi KOSHIMIZU"
Institute for Atomic Emergy, Rikkyo Univ. ', Daido Institute of Technology®

Preconcentrational neutron activation analysis (NAA) was applied to
determination of trace copper in precipitation water, in which copper vas
collected on the surface of activated carbon before the irradiation. As the
analytical nuclides, **Cu (T:.,2=5.1m) and ®*Cu (T:1.2=12.7h) were used and
compared, showing that the analytical errors were smaller in the ®“Cu-NAA using
a bllkeV-photopeak. The interfering contribution to a 511 keV-photopeak from
2%Na was estimated and subtracted in the ©*Cu-NAA. '
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Figure 1. Partial decay scheme of 152-chain

B2pm@-1+) D R EMEERIIZL1IE 0722 B N-, FLEOD

BEIA A VKB R N OEN, SEICEL BRI 152080 ThHY . K
CHERS D RP DI —HNAENA, B, XLICABBEEEREIE. ho X

L VBWHBEO - ODOEEEREPFTH D,

PICE b DR B BEBOBAHF TR TANF—HPEORBIZHY . T INbKSH
FidhEro vy e UThRBR L, AYUSHEEIEs, BONAERT—X
M, KAD LD RIREH DI DL UTHERE1To 7,
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ERTROLNABEMEEERLRZR ARSI OEDTHE DT, HMEHIIGROGHI T —
NEMALT—RABS DAV BH/NS A= —( Ve REEIL LT3,

] Conditioning [ ¢.HNO3:CH30H=(1:10) (ca.2ml)

_ ]Samplel AICl desolved in conc.HNO3: CH30H = (1:10) (0.3ml)

Eluent | HNOs - CH:OH

0.IMHCI (ca. Imi)

' v 4o

Anion exchange column. ¢ 1.5 X100mm

Temperature 90+ 1C
Flowrate  0.3ml/min
(pressure 1MPa)

Resin : CA08S

L= ‘¥ spectromerty

Figure 2. Anion exchange chromatography

<&EHE> :

1) H.Xudo, R.Saito and M.Oda : Radiochimica Acta 69,145-148 (1995)
2) S.Usuda : JAERI 1315 (1988)

3) L.K.Peker : Nucl. Data Sheets 58, 93 (1989)

THE MEASURMENT OF ISOMERIC YIELD RATIO OF FISSION PRODUST IN
SPONTANEOUS FISSION OF *Cf

Kazumi NAGASAWA Rie SAITO,Hisaaki KUDO

Faculty of Science,Niigata University

The isomeric yield ratio of *Pm was measured in spontaneous fission of °Cf. The
separation of promethium isotopes was perfomed by carrier-free anion exchange
chromatography with the HNO;CH,OH eluent. The initial spin distribution of fission
fragments were assumed to be a statistical distribution. The de-excitation process were
calculated with modified GROGI-II code and the obtained preliminary isomeric yield ratio
was converted to the initial angular momentum.

—273—



ho s —EI2E 37U + p RERICH Y SESRBBOWE
(BAZE' - BPF - BorAE® - WAE) OF il 8] - mEs—!
FFLEEFT <R - W E - BE R - mP—8 - BEEe
KERE’ - kBB - 8 F57%° - BIIB=E*

3P02

] ‘

T2 F7 4 VEROBSECRE, BxAA¥— L EEOFRIKE L 2 oBEREET
BT LBEHbITW S, U DB TEEESBC B TR 2 A ¥ — 14MeV fhETH
BEOBRHERENT 2 L B FREINY, chICHEHMEENFERECL VY T~TE L), &
BlikAn Yy 2—fick YEEDR, BB AF-2H2RDCT, coME*RA20H
TRk, ,

[=5]

EBIZEAREFIHET O % v F2RMEB R-1 2 —XCEB XT3 ERE 120cm @
KREEE T o %o ‘

EBRIE—x0 v Y 2 v EEREEEARHE (SSBD) # A 2B A ¥~ (2E) BE, %
% — MMl TOF E5 &g 7 —+ v (30ug/cm?) & Micro Channel Plate % #&¢ 7
Z2ATEBERL, FHDOX by 7o TOF EESRHESBICHEAOKE & 2 KT BRI
BMOWTRT T = ny v & — (PPAC) B L, » 5K FDX b v 7o TOF &
RO % S Ik SSBD 2B %, AR OEB kA ¥—% TOF & ikFlcisrL<Hl
EHEL LS LA 2ERE | 2hA¥—RIE QVIE) Bt CfFoke £—% v FE2EE
DR 20ug/cm?BEORBE LICERE L & 110pg/cm* B0 UFy, 2VIE BRI 30ug/cm?
BEoRBEECERE L2 120ug/cm? B UF, 2 Zh T vk, S8 OEER U SSBD
DIFAF—BERIZ I —sd AgnREBi X —% v + % A BERE T - %o

E ECRBFOAH T AALE— 8.1 & 10.6MeV o 2 5, 2VIE gt 11.5, 12.7, 14.5
L 16.0MeV © 4 HCfT - %o

€2 -

EECT > ABFOARTRIALE—8.1 & 10.6MeV 2 FNFEZ ALY — 13.4 &
15.9MeV KT 3, EREREHIRFETFOBEIY%2 N4 3 C Lick o T, TIPS
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Sk
1) H.Baba et al., Nucl. Phys.A175(1971) 177
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2) Bl o, 5539 EsHEERRATRE (FHB)  (1995) p.169
3) J.Terrell, Phys. Rev. 127(1962) 880
4) M.Strecker et al., Phys. Rev. C41(1990) 2172
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Fig 1: Mass yield distribution. Open tri- Fig 2 TKE 1st Moment. Open triangles
angles represent increases of yield as the  represent increases of energy as the excita-

excitation energy increases. tion energy increases.

STUDY OF PROTON INDUCED FISSION OF.2¥U BY COUNTER METHOD ‘
Kiyoshi NAKANISHI!, Koichi TAKAMIYA?, Takakazu INOUE?, Akihiko YOKOYAMA?
Tadashi SAITO?, Hiroshi BABA?, Ichiro NISHINAKA?  Kazuaki TSUKADA?

Yasuji OURA?, Yuichiro NAGAME?, Yuliang ZHAO® and Masashi TANIKAWA4

'Faculty of Science, Osaka University

2Japan Atomic Energy Research Institute

3Faculty of Science, Tokyo Metropolitan University

4School of Science, University of Tokyo '

We studied the fragment mass and kinetic energy distributions in the fission of 28U
around 14 MeV excitation energies by Double-Energy method and double-TOF method.
The experiment was carried out at R1 course of the JAERI tandem accelerator . Differ-
ences in the mass distribution and the mass dependence of the mean total kinetic energy
distribution were observed around A = 132 as excitation energy changes. We will focus
discussion on the change of fission mechanism as the excitation energy changes.
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REWR (K-2) OfF2To7. I OMEIKREDWTEELBERTD242CmAD
242mAm(D$5 (FEASEELESLHE) 2HE L THEBAMBERT 5 P EFRENT
BEHEE. BONEERZTORIIRT. RERTIIOGRERUGERRE S OEN
B%BhEWMKDmTW%TéO

B ETEE (o) HRRES (1)
241Am(n,y) 2426Am 60.6£2.5 barn 211#12 barn
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References

1) N. Shinohara and N. Kohno, Appl. Rad:at Isot., 40, 41(1989)
2) S. Umemoto, Radiochim. Acta 8, 107(1967).

Neutron Capture Cross Section of 241Am _

Nobuo SHINAHARA, Yuichi HATSUKAWA, Kentaro HATA, Syouji MOTOISHI,
Katsutoshi KOBAYASHI, Nobuaki KOHNO, Masakazu TANASE

Japan Atomic Energy Research Institute

The actinide isotopes produced together with the fission products cause severe

problems in waste management. One of the important reactions in the built-up of the
“minor actinides is the neutron capture of 241Am. However there is still discrepancy for
the adsorption cross sections of 241Am leading to the production of 242mAm and 2423Am.
In this $fudy, highly-purified 24'Am samples were irradiated in JMTR(Japan Material
Testing Reactor) The thermal neutron capture cross section and the resonance integral
of 241Am and the isomeric ratios have been radiochemically measured. The obtained
data are compared witfr evdiuated values.
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Table 1. Recoil velocities and recoil momenta obtained from the thick—ta}éet
—thick-catcher (T3C) method and angular distribution measuremnts.

Nuclear Eproi T%C method Angular distribution meas.

reaction Product B Py Product B Py
system (MeV/u) (Gev/c) (Gev/c)
N +'°°Ho 35 | '°°"Ho 0.006 0.98 160py 0.0022  0.33
' 106mpgr 0.018 1.9 1610 0.0072 - 0.74

YN +'%°Ho 70 | *®*°"Ho 0.0037  0.60 160pr 0.0015 0.23
' 106my 0.015 - 1.6 11081y 0.0062  0.63
“OAr+**'Pr 25(T) | **°°Nd 0.011 1.4, 138=pr  0.0026  0.34
o 26(A) | MM ¢In 0.019 1.9 | ttegp 0.0052 - 0.54

Table 2. Comparison of averaged recoil momenta with model estimates.
Nuclear system BEp:ro;(MeV/u) <Pi/Pcx> Systematics[2] Sum rule model[3]

4N +1%%Hp 35 70.49£0.06 0.68 0.16
“OAr+14tpr 25 [4] 0.19+0.02 0.73 0.09
[Z#R]

[1] 6. BBEKMELHRETHE (B 1994) p.37; [ 5. H0E KA ELHH
LKFME (F\. 199) p.167.

[2] S. Leray, J. Phys., C4, 275 (1986).

[3] J. Wilczynski et al., Nucl. Phys., A373, 109 (1982).

[4] H. Kusawake et al., Radiochim. Acta, 69, 65 (1995).

MOMENTUM TRANSFER IN THE REACTION SYSTEMS OF '*N-+'®°Ho AND 4iAr-i—l“Pr AT
INTERMEDIATE ENERGIES ,
Kazuhiko MUKAI', Akihiko YOKOYAMA', Shinya MORIMOTO', Tadashi SAITO', Hiroshi
BABA', Yoshitaka OHKUBO®, Atsushi SHINOHARA®, Toshiharu MUROYAMA®, Michiaki
FURUKAWA®, and Sadao KOJIMA*, Graduate School of Science, Osaka University',
Institute of Physical and Chemical Research (RIKEN)?, Graduate School of Science, Nagoya
University®, and Aichi Medical University*

Complete and incomplete fusion reactions were studied by a nuclear chemical
method for the reactions of lanthanoid nuclei induced by heavy ions with
energies of several tens MeV/u. Angular distributions for the medium-mass -
products were measured with Ge spectrometers. Deduced recoil momenta of the
prodcuts, together with the previous results, were discussed to describe the
completeness of fusion reaction. It was found that the averaged recoil momenta
were rather well accounfed for by calculations based on a sum rule model by

Wilczynski et al.
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EERRC-BELTWEY. ZADAOEBHIFEVEE. BHTEAVWERLZOWTE—
BLZWe (186E (U-E) /U2FETHESIHESNZD. BANZERKLR
Eudin. ) '

MEQED EWKBEMEES S /- OV BEEBER. SVEXIZ L bR VBRI,
cHEOXEE. SHBUBYSFerniBHOARST, $ERLBFZ PYRVE
%, HABEOMLERICFORBPUBEERBIAEREL TV, ThH, T5LHE. #4H
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Table 1. The half-life of a-emitters of the uranium series calculated based on
the Gambv—Gurney4Condon theory.

Nuclide Calculated half-life E xperimental-half—life*

228y 6. 68x10'% 4. 46x10°
226R g 1.'31%x10%y 1. 60x 103y
222R n 14. 3d 3..82354d
2iePo  51. 8m 3. 05m.

1. 64%x104s

24P o 6. 87x107%s

x Table of Isotopes, 7th Edition.

Table 2. The half-life of a-emitters of the thorium series calculated based on

the Gamdv‘-Gurney—C‘ondon theory.

Nuclide Calculated half-life . Experipental half-1ifes

232T h 3. 27x10'y 1. 41x101'%y
228 h 11. 87y 1. 910y
224R g 12. 35d " 3.866d4d -
220R n 114. 5s 55. 3s
216p o 0. 130s 0. 145s
212p g ‘3. 95x107%s 3. 04x107s

* Table of Isotopes, 7th Edition

[ 28R ] o |
1) AR, S30EMELENREBETREE, 2P54(1995)

THE HALH-LIFE OF o« -EMITTERS CALCULATED BASED ON BARRIER PENETRATION FACTOR
Yoshio HOMMA, Yuko MURASE and Keiko HANDA

Kyoritsu College of Pharmacy
The half-life of a-emitters of the uranium and the thorium serioes was

calculated based on the Gamov-Gurney-Condon theory and compared with that
gbtained experimentally. The results show that the theory does not generally
permit precise calculation of the half-life of a-emitters with several

exceptions such as 222Rn, 22%°Rn and-2'%Po .
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3 LI TEIT & B R AR AmDFE

(BT 4 =7 - S RE)OKRMBRE - HKHMH - ¥~ -
RILEE - 8 F52 - RREN - BEMAK - Eh—8 - M KA -
KEB—RR - I

[EU®IZ] 7 RAY VY ATRIZIE 2Amd b *AmE TQFRMARA BN TR S,
ZDREEALRIBIERTTRATINTSY, FBE FAmPSBEHMEERFEIZL Y HE
EINTZ[1]. BHEZAmE “AmPREEDFEERIN TS,

HEEFAREKIETH 2 Am T BRI BH9-307 TECHEE T 5 & & 2 b [2],
HalllZ & ¥ ZDFENRAA BNZ[3]. T NpCHe, 4n) KIS TERT 2Am%E 1 4 R
BEIC LV RECETBEL, ZFOBEXROIIEIC &LV HRIA3.7320.2853% B2, L
ALaRL, BIZINEEBOEERIEFNIIEEI L TLAN.

A IEEMEICT EhE, BEREZERNIIRETE 3 AER LV *AmDORER
RAlz. Tbb, RETERLIZ*AnE §8AnT 77 ¥ 3 v BRI ETHEL,
ZFORBRETH 27PuD a2 E L. ZOERSANDEEIEII L 20 THRES
5. IHLWREHAYV zy MESTIFMATHRBIC L 2RED HAA, ZOBRIFNIC
HET B[5].

[RBEAE] >2>AmiEPUCLL 5n) RIS LV ERE L., ATBICESEL 722U
 55mg/en?, [FGIASIE3%) % HARFAWER S » 7 ANIREIT & Y 47 MeVITIEEL
72 LiT307 BBt Lz, E—AEMIZI50 pnATH 7. BHEBEAMT 57 Va3 %
HDEHP% Fi 7z B R IC & REE109NT L E 7B L 7. RMeBRgREEL S
BPuT7 TV a v EREATURBEICLVEBREL, ZoamEHIEL.

BRI % R B J2 RS % 7H (Runl - 7)f7v, &RunTHEH M T —2I12 L THRE
BTEPDANELETHET 5 HE(T.,) 2 E{LEE 7. TOTIINT 22PuDHETHED
AL HPAMD LR Kb Tz, | v
[BREZH] MU LU TT.=11.425 T 3 Run2 BB CHBI X 1L72Pud a i
AR MIERT. 2PuDIRE U THAmD BB LS () BT I E L L 725Py,
(i))*"Np(T., = 22.5h DIRKLE, BEZ b5, (OFESEFHET 3 DIZAmTHEDORE
I22%Py b L —H—% % 7. Am7 T2 ¥ 3 YADPuDBARIL 0.14- 0.042%TH Y,
OOFHFRELALES. (VOFEFREHFMTE o128, *Npx L —
P—RBRIZLONpDAMT 77 ¥ 3 YNOBARIZ0IBUTTHE Z &R HERELE.

B2 Tl X9 B Pulll S BEADEALZRT . AnldTDEME & b IZHEHBEEN
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WA LT3, T,=82.723THZRun-7TIF*PuldRED L THBHEIN T RN
EBLUBIRLIE N ——FBOERLY, *"Npll L3FHFREFLALERVWEEZ
b3, ‘ , ’

DEXY, *“AmDBEELRERL, FOXBMIZ.7£373THBI bk,

(BZ0H]
1.J.Guo et al., Z. Phys. A355, 111 (1996).
2. T.Tachibana et al., Prog. Theor. Phys. 84, 641 (1990); M. Hirsch et al., Atomic Data and
Nuclear Data Tables 53, 165 (1993).
3. H.L.Hall, LBL-27878(Ph.D. Thesis) (1989).
4. Kidiftn, SE30EIMEHEFRRE 1A12 (1995).
5. R, SB40EIEELFER TS 2A05 (1996).

R2APUBC.CHN

40 10-2
> —
S 3 E
® 2103
S 20 %
g o
o o
E 2104
510 &
S <
0 -5 N T
2. ~ 5.5 10202020 60 80 100
Alpha Energy [MeV] Tsep [min]
Fig.1 Alpha spectrum of Pu obtained at Run-2 Fig.2 Variation of the activity of **Pu as
for 12 days. a function of qu,, corresponding to the

decay curve of **Am.

RADIOCHEMICAL IDENTIFICATION OF *Am.
Yasuji OURA, Kazuaki TSUKADA, Yuichi HATSUKAWA, Takeshi OHYAMA',
Yuliang ZHAO", Keisuke SUEKI", Nobuo SHINOHARA, Ichiro NISHINAKA, Kentaro HATA,
Yuichiro NAGAME, and Shin-ichi ICHIKAWA.
Department of Radioisotopes, Japan Atomic Energy Research Institute and Faculty of Science,
Tokyo Metropdlitan University".

We have measured the half-life of the unknown isotope **Am, produced via the *U(°Li, 5n)
reaction. A rapid radiochemical treatment was emplo&ed for separating the americium fraction.

From the observed a-rays from “*Pu, which is a daughter of **Am, *°Am with a half-life
9.7+3.7 min was identified.
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g FNyﬁ‘“Ytr—bﬁmmoamgﬂ)a=F£Lm;
n=1=-3)DYITAANT T —=ARY b}

CGRARAHE - KRRt OB IE- PRS- FTHREMHE -
Bifisz - PRRRA

ODbNEAVEPT UFEOBETFRLEYOBIE LESICDONT,ISOOTIAR /NG 7 -5tk
ZRVTHELTEL. &, ZAR#EOT VFEOBEFM{ESYR,SbL, (R'=Me, Ph;L=7Jb
I—J)VEEAIFOR) ICDWWT, Z7EANFROHEE0-Sb-OMBRICK>TELL, HORMMICELRT
BIEERBULE. ABOI &I, MeSb(O,CCRY), % Me,Sn(O,CCR)D™'ShEH LTSN AR /YT —/%
SA=ZICDVWTHEIN TS . SERT7 > FEA SO LOUBESTEICENVT,I— KXV EVT
5~ MEPhI(O,CCR), (R=CHX, ;X=H,F, CLBr) 2]Y_LIf, ZOBRBICLZ -OBEEDEL
[CDOWTHRELE.

RE

HEHL, PhICL DIKSRICEL > TEAPhIO & g-N\OY /BBENVE VR TRBE B20E, BER
%é«/t/#bﬁ%mbf S7-.

T AZRNDT —=ARY bVIE, BEBRO LD ICEHED M, TeO, A R/ 7 —#RiR (1.6 GBq) ZRAN\T,
IR B4 60 mgl cm2 DEFI & 20 K THE L THE~. ﬁlﬁ@ﬁﬁﬁ]ﬁfé‘lilx Y—FHrt e AOTRAE
L, 20K TOKBEDTFe A R/NNTT—ARY MLEMELTKIELE.

HRLER

RKRMIER RS PV E L TPI(O,LCF,), & Phi(O,CCH,), % Fig. 1 I5RY. 2% (lIl) {L&HICHEE
2, BEEEERICE > TRESHEUEARS MLBEBE SN/ Table 1T/ SN AR/ND T =R A~
FEEELDI. TablelZ(d, TFEZLLICO,EMFEOENAEZ z8ICHRY, 5p, =20 &£RELTR
BHoAVROAEFOREAL - avbEedd. AVERFLOBHZ & Table ISR UE.

HEDLTHDH, BREIZEDIARS FILDBL
gilEhre. AFIIEOKENB, Cl, FICBRENT
W< &, £NOF7 ORPEZ3I13E, RNEEETE
# (e2qQ) BRE<S Y, RABICEMED T MSED
(BickEL) TRERAMNROSND. CNIIEFBOATF
NEDEBEBEDRERBL TS ELTHETES.
BROHIC, NDT/ BEEODKERTO Muliken R
Fal—-arZMOREMNSRKHT, InEMER
BEHOEGEFRg 21270y L. T2 ICBED
HYESER=CB, & CHCL, 2RI LT, REab—
T arteqQiBBFRRE RO D &, 095ThH o 7.
& ZATR=CH, CF, CHCITIIERiBENESH
2> THY, FFEICTFET Ssecondary bondingD
ERERA->TWA. BEENENRAEINBIZ LI,
Z D& > tisecondary bondingld —iREGREEL HhE X
BNZEERLTWS.

WO ETHHN, Table 1D IIRDOREFD
200 100 0 10 20 el o gLt b BREYRSBNENS. O

100

v/mms ORAWMFHDpBBORE 1L - 3 NETThH
Fig. 1 "I Mossbauer spectra for PhI(OCCFy <+ FCEEARMON, ILH6RoNHT &M, ELFO-
(top) and Phi{O:CCHg) (bottom) at 20 K. Sh-OHEBMELICEZFTLEI0  BEICA->TWS
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e29Q ('27)) /mm s~

n
D

53 L

0.730

Muliiken population of carboxylic hydrogen atom

0.740

0.750

Fig. 2 Correlation of e2gQ (1271) and Mulliken

population of carboxylic hydrogen atom of R,CO2H

e2qQ (218b) / mm s~1

29
28
27
26
25
24
23

CH,Cl L(CHC)

B ¥ CH,br _

irany
L r=0.

I % N

53 54 55 56 57 58

eqQ(®1) /mms”

Fig. 3 Plot of €29Q (121Sb) for MezSb(O,CR),
against e2qQ (1271) for Phi(O,CR),. The
straight line was constructed by least squares.

Table 1 '#| Méssbauer parameters and vaience electron populations for Phi(O,CR),

R 5 £qQ 7 N, N N, N, N, z
mms?!' mms*
CH, -0.92 53.6 0.83 1.95 0.61 1.21 - 200 5.77 1.23
CHF, -1.00 56.5 081 = 195 0.51 1.20 2.00 5.67 1.33
CF, -0.92 56.9 0.88 1.83 051 1.18 2.00 5.62 1.38
CH,CI -0.87 54.9 -0.90 192 - 055 1.22 2.00 5.70 1.30
CHCI,-1.02 56.5 0.89 1.96 051 120 200 . 567 1.33
CCl, -0.93 55.9 0.92 1.94 0.52 1.22 200 .567 1.33
CH,Br-0.85 54.0 0.91 1.92 0.58 1.24 2.00 5.73 1.27
CHBr,~1.01 54.7 0.93 1.97 0.55 1.24 2.00 5.75 1.25
CBr, -0.95 56.4 0.89 1.94 0.52 1.20 2.00 5.65 1.35

3

2O EBDONEY, O-OBSELEI-CRERERBIAVERTEN L THERRISFET SRR H .

Fig. 3 ({3 Me,Sb(O,CR), D*2'Sb D eqQ & DERZRL TVS. T THRIF/FEBEENH 5N, O-
-0 & O-Sb-ODZDONHEFEESE, FENITIIBELULTWBA I LEERLTWS. B D0OROHK
%, qQ('¥'Sh)/mm s =—47.2+1.32 2gQZl)/mm s TREN, BEEIESERBLAN. . ZhiE

ZOOMBRAERIE, BBRUTLITRESDITIENNSTHS.

1271 MOSSBAUER SPECTRA FOR IODOBENZENE DIACETATES, PhI(OzCCHnXJ_n)2 X=F,Cl,Br;n=1-3)
Masashi TAKAHASHI, Norio NAKAJIMA and Masuo TAKEDA ; Faculty of Science, Toho University

Hiroyuki SAWAHATA and Yauso ITO; Research Center for Nuclear Science and Technology, The University of

Tokyo

Jodine-127 Mssbauer spectra of PhI(O,CR), (R=CH X, ;X =F, Cl_ , Br) were measured at 20 K. The change in the
spectra was interpreted by a substituent effect. A good correlaition between the values of 2’1 e?gQ for PhI(O,CR), and

those of 1!Sb e?gQ for Me,Sb(O,CR), was found.
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EAFE MRS S OXF — IS — BB BIREEOHE
(2 - FHAR) OEMBR THLH ALBEs:  TEENGE

<EH> FDO71H> hOUL (Bl $HAGRIEHEMIE) [Fe(phen),],
[Fe(2-Cl-phen),]it. FRUT TRZNETh, EIE (). BRE () HIREBTH) .
¥ 7=, [Fe(2-CH,-phen),]id. BFBICL B3I EL VR F—N-HRRERT, ¥2—
MU v B, ZhBICHIET BCoDiEHE (—B CoTIZR) % X XN T —iRiE
KAVEREA RN T —2ANT FLORED b BkS ZRRERVEHLTWE, V2
['Co"(Phen),] (. Co(EC) FlBZEIC & 1), MO HEX & L #HICRIET 52 &
BB, LPL. ZORKEARINGT =~y MVGBEICIKRTEL 2TEERT,
4.KTIR, BRECREOF(IDEFFECER L. RED EFICHEVMER E VIR
DEAHFEIML TV, —FA. [FCo'(2-CH,-phen), ]DBEICIE . TR % TFe(l)E X
ELREICH D 2 EHFRENDB, [Co(2-Cl-phen),]id, BERBSILC REERT,
CORIELE XL 7OXF—N—REEOETRICEUL 35X E REIE,
1) HREEFRE ECRBOTIC L 3RAFBREDKD . after effect)
2) BEBFRE EUREOCELLL)
FEZONSB, Fa—rJvEDW, ZELIORF—/N—§EKICH T DLIESSTRIE
EDEMD SERAEAEBOER % . NIESST (MIZEHERMEX L RERR) &
UTIRZABZELERIBLTWVS, L LEN S, SEXZANTT —INT MLOIRIEE
OTOA—-RZJFICHALNIEREBREOE NP, FetCo®{7r>¥%0>EL\f$8\
LIESSTRHR EMIELEVAD BV, 2 THL4E, Z R &P FAE 70X 4N
—$81K T & 3 [Fe(ll)(pyridine),Ni(I[)(CN) WS DWW T, ECEEEHD I REIC DV THE
ZLTVE, - |
- <=EE& > Co-1ZE¥[Co(pyridine),Ni(CN),]id. KITOHFETER L /2o K,Ni(CN),]1K
BRECOCL.6H,OKBHRERELTHBONHBDRTY —%&, VI BHLTNY
AFNSTILEMABPT, COBRECEY DURSPICHBMKEL. Boh i
MEEABEKTHREL. BREELE, ZITHLINEMEKREI ST Ey MC
B X INT 7B E LTERL., "FiBB X 7 L XX F —IL 2 RIVGICH
Wiy BHAZXNGT—INT MLOEEHIG, SBHEETH D,
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<HEE> X, CodE
[Co(pyridine),Ni(CN) JDFESE X Z /Ny
— AN PVERT  JIST 3 8%

$E{k [Fe(fayﬁdine)zNi(CN)“]‘(i\ 78K T 100wty th
BREX ERETH B0V, R X & o LU
RAINGT —ZINT MILD S ER 3 : A
. . s a i
TR K 5 HFe(DE 2 £ AR EEIC 2 o} ¥
BB EFDDD, | § 100bmwman, o
= /
TBRDANY Rk, RS ol 78K ‘.\ A
iy
DRROBENEFTRKENI EFR Vi
BTEBEN. TOERTRIESNT 84l VAR
BICKRECH B, T 2ITiE, 4 2 0 2 a4
Fe(Ill) f X £ >, Fe(IDF 2 £ > - * Velocity (mm/s)
H3VEL Fe(IDEX ECRSHPEE Emission Mossbauer Spectra of
TH3HDEEZLSNB, ' 57Co-labelled [Co(pyRNi(CNa)].
ZENE

1) P. Giitlich et al., Hyperfine Interactions, 8 4, 447 (1994).
2) P. Giitlich et al., Angew. Chem., Int. Ed. Engl., 33,2024 (1994).
3) E3oMEIMEHER RS (FB) . EETiREpp267.

Spm States of * Fe-atoms produced in two- dlmensmnal polymer of Fe(II)
spin-crossover complex
Takuma SATO  Fumitoshi AMBE  Takafumi KITAZAWA®* ¢ Masuo TAKEDA*
(RIKEN, Faculty of Science, Toho University") »

Emission Mossbauer spectra of *’Co-labelled [Co(pyridiné)zNi(CN ),] bave been measured at
78 K and 296 K. The spectra show high-spin Fe(II) resonances beside a small fraction of other
electronic states, whereas the corresponding iron (II) compound is known to exhibit thermally

induced spin-crossover behav1or
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A¥ Y7 URF ==& RTNIANCN) Fe(ID]2= v + 2 FD2RTT
R T —EEERDTFe A AINNT T —ANRT MV

(EHAE) OLEES, TOEDT, BET, FrEkme

Fe™ A 4 VB AHAOBRMLTFH ICErNIE &, HBOEAF5H T, DEAC VA
W, SRVEALT S TH(G) ) DB A E VBRI 2 B4, ZOT0 OREARET 5Bk
FHTIE, BE EH, AHFLIoTRAE Y7 0RF — N3 RIE, ALV IUAT—
WN=ZREERIZOVTE, AANY T —REIC IV ERBZBERPLON, TOSRREA
Evﬁ%éﬁﬁﬁaﬁuén1w5Uh —%, T 4 AL ON & E K 6 Bl OFe

EDBRET T FEIT XD EE L2NADCN) Fe(D] 2= v F 2RO 2 RIGR ) v — g4
(Figure 1 )id, Fe* o BOETICRER TV I2BMEMTF 2 EIL 3D Z & I12 X YR
~%A%%%ﬁb,%XNWT—“ﬁ&%LlDnﬁﬁkﬂnbfw<kjﬁbtﬁ
HBHR2). MEMNTICE) PUaF RV R 7 —E ) T KR (py) Ni(CN), i,
BETEIR*PIBEAY V2R LUEETHE, KAV VERTAE Y7 ot —N—Fg %
AL, BEBIREIZI70-210K THA3B], T/, BEMAFICKSFHINWT VEZT \%

2RV R T VENBERIIBY TR, R*YIMEBEIEBVWTIRBALY Y TH S, 4
HEMNFOYY I 0E, EYVTVRIZAFVENDOVI2 - EZU>@@®L3~E

31 (3-pico), 4 — t:U/mﬂwm%%&xt%%&@wmmaﬁ%A&L5Te
AANG T —=ART PVERIE LD THRET 5,

[EER]

3fEOY oY VEEERIL, HFENDE—)VIEENH,),Fe(SO,), 6H,0 L K,Ni(CN) JH,0Z &
KBNS T VBT KEIZVEEREMA AT LI X DpHERH SICHR L, Eay vz
SARTBEIC XY KBS 2 ZEIZ X B, SFeX RN T — AT MV,
SCo(Rh) #RIEE LT, WissEREBDODFG-12004£MDU-1200 % VT FiEH £ U80K
THE L. ERES 7 MIERTOSEEERITIR L,

(KR EEE]

BE@EUU/$¢Rmmmmm®Lowfwiﬁmﬁm%Lﬁﬁlb Sid 4 8
NDYT/EOBERRE 2O D) VOBRRFIEML T5, BEKBOMNERR
i, U VEHRE R IEBEIC L ANREICL VBERX FBWTTn5,
3-picofkiL, 2-picobfhd RIRICAIHRRTH 510t LT, 4-picoshfhid, pysifh&fm
BRICEMR R TH S, 2-picoffhB X Ud-picodthid, TDRAANTT—ANRT ML X

,mmbiva&% IBAE U TH ol 2picodifl, IS=112mms?, QS=2. 17
mms? (RT); IS=123mms*, QS=2.17mms" (80K) ; 4-picofif, IS=1.08 mms*, QS =
0.59mms? (RT); IS=1.18mms* ,QS=0.92mms* (80K)o '

3-picofE R TIE, Fgure 2 WRT L2, BRTHBAEYOATH o725, 80 KIZ
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BWTH, BMACY LEAYYFBLE43DE 2o TRY, REY DX%—A‘—
BEELLERI o TV, RALRIED S b, 2-picodifhs X Ud-picofifkit, ¥ >
A —/N—EE) 2 /R &2 \WH5, 3-picofbKITA ¥ 7 0 A4 —/N—EE V0K 25 120
KOBTEISTBOME], AANTYT—ART PVORKERE-H LTS, 4H, #HE
MFEEALSEEIEIZL), SEEOBMEEIRE LSBT S LIRS,
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100 ot ataigtiae L e
o TR - 1S = 1.07 mms™
. 1 Qs=1.03mms™
o8l -1 (High Spin)
Fe(3-pic),Ni(CN),
96+ . -
room temp.
£ oal- :
100 ¥
0 IS=125mms
QS =1.38mms"’
(High Spin)
1S =0.41 mms"
951 QS=0mms”’
(Low Spin)
90
v/mms’
Fig. 1. Structure of Fe(3-pico),Ni(CN), Fig. 2. Mossbauer spectra of Fe(3-pico),Ni(CN),

normal to the layer. The N2 atom is the N
atom of 3-picoline. The other atoms of 3-picoline
are omitted.

MOSSBAUER SPECTRA FOR THE SPIN-CROSSOVER TWO-DIMENSIONAL POLYMER
COMPLEXES WITH [Ni(CN),Fe] UNIT. '
Takafumi KITAZAWA, Misako EGUCHI, Masashi TAKAHASHI and Masuo TAKEDA
Faculty of Scinece, Toho University,

The *'Fe Mossbauer spectra show that the iron(Il) spin sate of Fe(3-picoline),Ni(CN), changes
from paramagnetic to diamagnetic when temperature is lowered, while those of ‘Fe(2-
picoline) ,Ni(CN), and Fe(4-picoline),Ni(CN), do not.
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(EB) Np(V)ERUNpIV)OERKIZ, I XRT/O— TRy VAR Tk, B
ALUZENDO, KR EDED T vibAKRFEREZMA ., LM TEI LT BMR
Lite ZOE, Npid6EicELENTWE0T. BEOKIZMASEIZBTL 7.
WEELEZIYREZBL, AR TCESTVAEMA. TEALERE 2Bl &
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Fig. 1. Mossbauer spectra of NpO,(OH)*nH,0 Fig. 2. Mossbauer spectra of Np(OH) #nH,0
at (a) 5.2 K and (b) 40K. at (A) 5.1 K and (B) 40K.

MOSSBAUER SPECTROSCOPIC STUDIES OF Np(OH),»nH,0 AND NpO,(OH)*nH,0
Masami NAKADA, Nobuyuki M. MASAKI, Masakatsu SAEKI, Toshiyuki YAMASHITA
Japan Atomic Energy Research Institute .

Np(OH) +nH,O and NpO,(OH)*nH,O were synthesized in a globe box. *"Np Mossbauer
spectra of both compounds were measured using specially designed sample holder and cryostat
at low temperature. The temperature range was 5 K to 90 K. Two components of absorption
lines were observed for the spectrum of Np(OH),snH,O. One is absorption line with quadrupole
splitting, the other s that with quadrupole splitting and magnetic splitting. For NpO,(OH)*nH,0,
the magnitude of quadrupole splitting and magnetic splitting are about 80 mm/s and 90 mm/s at
5K Itis possible that the magnetic relaxation phenomenbn was caused at 40 K.
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EFREERELTVEA, &R, FREBVTREECELNISLMERLFAL TV
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FARENSAROERYOEEREIC DV THRE % - =,
LERBHERARCENTZ TRK] LHRENIBRBELELRBE ARLREE T
EROTREVI ERFRHNT S, REPOROEERBICOVTHAZINY 7—4%
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[$8] BRLASES. HEY. LEERCBITIERMOAANSY T —ART F
A EBRTEEDOHECHUE L e Fov 75— REBOEEIMETH 5,
(RELEZE] EBMLEFRKPCERLLFBBLERY GGR) 2RKkEO(XEOT S
BELIAZNY T =AY VAR L a K5ET. chBABESEIIDORETSHS & ¥
ETED, ROEERERTCOERIHME NS,

Fe2++-%024-%H20-+Fe(OH)3-F2H+ ~—= (1)

Thbhbt, ABBBLEBT IR TR KBROF REY L LBFIEINS, BHE
BEKPOBECL ML FIREEOKBAZAID MRR] KEELELVIBET
H5, Nl biRFAREFAERLEABDARY MV Thd, ZNiZFe(0ad B0z By
SRR (BORR) D a-FeO(OH), ¥ —¥ 4 MR Y OFESNEILNE, BRFAREF
KTFmmeh (B LERXROARY MUARL cThbd, a-Fexla, NTH¥AL ML
AHENBY — I AERITH B, BAL VHF > OFEDII XD ERBHLATWS,
BREARTBSNEFRFTCAREBOTHBEL L 2ERYWORBO AR MVHAR1 d,
eThsd, AdRERYOEKEDLEBROBY, e REFTHEL-BEESITEE (b
B0 T03]) LIEENIBHARBILTHELEZLDTHS, dDARY MR
NEHETHENPSSBRERYIIEHE L EITNDFesl, YAV T L N THD I LU
L. SiBRIOAIBREBBAY B THE, MECMIINZEHETLHIN, HY
DEE (%) ELTHATEZLDTHD, DI, HRBPZVIEHHEDAZICL
STHAETHohEBONLIFRT, FLBELAFTELEHEWSNDERREROT
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Fig.1: Ei
= =]
Mossbauer spectra at room temperature of Ei'
- (a) "Akadoro” with "Akamizu” 2
(b) air-dried "Akadoro” §§
(c) pre-heated "Akadoro” ©

(d) cast iron produced from "Akadoro” | — © o d
(e) by-product of cast iron.

{ 1 L

10 s 0 510

VELOCITY (mm/s)

MOSSBAUER SPECTRA OF IRON ORES;

CHARACTERIZATION AS RAW MATERIALS FOR PRODUCTION OF CAST IRON
Yoichi SAKAI, Tokihide YOKOI, Kazumasa OHSHITA

Daido Institute of Technology

Cast iron was produced in a small scale using the iron ores obtainable easily
such as "Akadoro” and "Oni-ita” in Aichi Prefecture, which folloved the methods
in the ancient ages. The Mossbauer spectra of iron ores, products, and by-
product were measured in order to characterize as raw materials for production
of cast iron.
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BT Y 7 A(GaO)RBRILT NV I =7 A(ALO) B E[SF & T BN T RiZ A —H#H
FERIZBNTEWEZBELZE L. BRILIZE Y FENEBRENEBRICEDT I b
B ¥ AEY —HESEOEANEREND, EEBILEE0) 2 EFT BN J AT
MEE LTORBAPHIFHEINS, YHEZOREH LIRS, T3 VBEY F AX g
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MR 2 2 R LY, FREOMRIIL Y 7 ABREY 7 A TOHLEIfEhS. #
I CAME TR BN RBEOBILEEZ SR T DT VY ABIN ST LT T ADRRLIZ
PO REE. FNBERER L OREOHBZIE O T HHINT, A AN T —a%HE,
TRIMBIR(FT—IRME, REESMT(DTA). XEEIIFFHXRD) B & CHALEDORIE 217> 7.
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SR T BH YT AT NS T AG0C0 - (40—x)Ga0s - x Fex0s B L 1M0Ca0 -
(60 —x)Gax0s + x Fex03 ) T RIXFRAFEE K DCaCOs. Gax0s. Fe:Os% ZFNENFEE L.
BRUFH1550°C T2~ 3RFMsA . KATERTHAZ LRI VAR L, BULEIRE
U AW BERF 2 AV TRRILRE(THEDM Y RIEE TERD TITo /2, 7Fe
—ARANYGT =AY M OREILERE OEMEEEIZLVERTT o7z, MEL LT
PASEIZHEHER LR E 10 mCiD Coz AV, BiElES 7 M O)DEEME & L TELE#(a
—Fe)fa & AWic, RINRI AR b ORIZITEE OKBrR L v MEEFAW T oz,
¥ A X EHT(XRD) DHIE 13 Cu-Ka f8iz X ¥ EEHE 2 deg min TfF o /2. DTADHIE
13 5 AR meZ HEX M IZ AN, BIR~00CHOEEHET, FEHEL2~15C
min " IZRE L TiToT. BEOEEWE L L Tida-AOsZ AWz, BILEROHIEIXS0
~300K DR FE# BH T8 kG O & TFaradayikiz kL W 7o 2.

[FE5R &E£%E]

AEWFERE & Lz60Ca0 « (40—x)Gax0s * x FexOs H T A Tidx =0~20D&HTH Z
LU, SRR (To) iXFe OB EORIMIAEWNMETT 5 = ERBRICRER S hTn 5,
FeXOsiB 5 DIEINIZE 5 H T A DR RALIZE T HEHR LT RN F—(B) OFAL 2R D
»IzDTA%(Kissinger plot) 2 AN TE%2XKbiz, Kissinger®RIIRD L 5 ickIN 5,

In(T¢’/ @) = Ba/ RT¢ + const. @
T, IFHEEE. RISHEERTH D, FORKRE, 1531008 H TidEE X
6.0eVEETHDOILH LISSZ200HE TIIS0eVEEETH D Z L3 h o T
PEo TRALEE R AT U U ABRIEF 5 RIIFeOBERBWES L IKNWEE TRALE
BRERDZLDEELZLND, ZTNETORETE LN, FeOMEEDERNERB O
LR IZ BT ARV L B A 1T 5 f2 iz, 60Ca0 - 25Gax0s - 15Fe:0sH 5 RIZ2o0
T700 CTEIUE 2T oz, FigliZZ DEEDAANT T —ARY MABRT, HF R
DAY N VIFF OWUEAIZIRE SHARBTHRRE T Ly M baio TRV (6 =0.22
+0.01 mms’, A =1.22+0.02mms” I' =0.61+0.02mms"). 503fENEL 7oz &
T ATIBRSHEOENRED2BEOF 7Ly MABLNTZ(6 =0.16+0.0l mms’, A =
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ANEHEOGa— ORI EBE IS 7T r— K
7R INA3646 cm™ & 516 em™ 12 B3 s, B
BRI ORBIZAEV, TN E TP DIk
WH U ABBIEY 5 R DS TS LR
Y RIZH X CFReOa PO 46 DFe — Off Ma R E)
RS N BIRIASSES em  ICBl S iz, 40Ca0. %
+ (60—x)Ga0s * xFexDs H 5 ARDWTHHE

BOEREZITV. WHTDREMOBELRE S
BLOREFEBREOHEBIC OWTEEHLRBRS 21T | Velocity / mm-sec!
FETH B, \Fig.1 Mossbauer spectra of 60Ca025

»lg}az?; .O ISI;ezIC())s glas?)soanréeals?)d at ZOO C

| a

[B£R] © 70 10 (930, (B 0, an
DEEHE S, EBEEITRIZRI SR TR ERREEEE a%(ﬁﬁ) p.37 (1996)
2) ABKR G, FEIEKGLEE R @E) BE FRE. pp.283—284 (1995)

3) T. Nishida ez al., J. Mater. Chem.,2,733 (1992).

CORRELATION BETWEEN THE MAGNETISM AND THE IR-
TRANSMITTANCE OF THE CRYSTALLIZED CALCIUM GALLATE GLASSES
CONTAINING IRON
Shiro KUBUKI, Tetsuaki NISHIDA and Yonezo MAEDA, Faculty of Science, Kyushu University
Structure and crystallization mechanism of IR-transmitting calcium gallate (60CaO»(40 - x) Ga2COse
xFe205) glasses have been investigated by *’Fe-Mossbauer, FT-IR, X- ray diffraction, differential
thermal analysis (DTA), and magnetic susceptibility measurements. By using the Kissinger plot in
the DTA study, itis revealed that the activation energy for crystallization decreased from 6.2 eV to
4.8 eV along with the increase of the Fe20s concentration. Two doublets of Fe**were observed in
the heat treated 60Ca0#25Ga20s *15Fe20s glass. In addition to the well-resorved peaks of Ga—
stretching vibration attributed to GaOs tetrahedra and GaOs octahedra, an Fe — O stretching vibration
of FeOx tetrahedra was observed at 588 cm'in FT—IR absorption spectra of crystallized 60CaO»
25Ga20s *15Fe20s glass. The effective magnetic moment (upeff) was lowered by the heat treatment
of 60Ca025Ga:0s *15Fe205 glass, due to the precipitation of CaFesOr phase.
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Zn* & DERIC L D TspD BT R UZo B OMINI WV K SERMEATO MBS D Bk 272 »47bh T
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RALDBEEAL L BAPERERL TS, 3 RSREHECOR ERS PHH(EZFC) 8 iRz
FIZF UEE2RTEDLCuGe0, A TH 5, x=0.01£0.03 (X 1-b, c) DRLIE & VKB THEMT 5,
ZHIEEBEOFel S &) 5. BLOBEEI L Y KD/ Tspldx=0.005DFE TIXI4 KTH D, x=0.01
TIRI3KTH oo CuGeO,TCu™ LIRS 4 v Zn® E DEBHRIZE D Tspid KE (BT S (x=0.01T2
KOBET?) HFFeNBHRTIIH T N TspldBA L TRV, H2 IXEBTDx=0.0050 A AN T —AX7 b
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DS TR SMRICERY 2T\ L LIZIR20% DR CuGeO, F TERMIZKE R 2 lDREID 5
TEERLTVE, ZRTOx=0010D A AN T — AR b Vidx=00050 b DEIFE A LEL TH 52,
SRRTLICERIV2KETAANY 7 —HERT o 7o R, 30 KFHE & Y Fe® D~ A LIS
PELEDBEINTP o7z LB L, TspDRIBETARNT T =15 2A—5 -0tz L A LIS h
Liroiz,

ZE K
1) M. Hase et al.: Phys. Rev. Lett. 70 (1993) 3651.
2) M. Hase et al.: Phys. Rev. Lett. 71 (1993) 4059.

3) S. B. Oseroff et al.: Phys. Rev. Lett. 74 (1995) 1450.
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Fig. 2 "Fe Massbauer spectrum (x=0.005) at room

temperature which consists of three components.
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Fig.3 Typical Mossbauer spectra (x=001) at
various temperatures. ‘One component
Fe™1) of the spect.'ra orders antiferro-
magnetically bellow 30 K.

Takuya OKADA- Hideaki KITAZAWA". Jin NAKAMURA: Yoshio KOBAYASHI- Takeshi

SUGAWARA - Fumitoshi AMBE

(The Institute of Physical and Chemical Research- National Research Institute for Metals®)

*"Fe Mossbauer and magnetic studies of Cu, _Fe GeO, (x=0.005 and 0.01) with spin-Pierls
transition at low temperature were made at various temperatures. Mdssbauer spectrum (x=
0.005) at room temperature consists of three components. First and second ones (area ratio:
60+20 %) come from high spin Fe* ions and the third one (20%) from low spin Fe® ions. We
found the first component of Mossbauer spectra (x=0.01) becomes antiferromagnetic' around 30
K. However, no Mossbauer parameters (x=0.01) change appreciably near spin-Pierls transition

temperature.

=297



3P14 Cuy_,6INi,Cr 04 I B} 2 ERBHAMES &

VBRSO AR B

(BERF, HX MSRDA . &4/FB)
O 1=, MHEWN, FEEE A, /MMEEE, JLERXH B, 230

AERNVERERBEAT A b (WEFALE) IZAS7N2H /4 YiE B4 b (REHAL
B) LA 2B A T SRR IR & 2 BMMIRE (Hy) 2 LA Z &b hro T b, BIRS
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DR E L FBRMRE ORBEICOWTIRLET» S PEAERER L, L5 0L LTHREN,
NiCryO4 A B TE A (cla) >1 TH Y BUEABBREAEELE L T i wnd Z L & b HANICE
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Fig.1 61N; Mossbauer spectra of Cuy_4Ni, CroOy
at liq. He temperature; (a) x=0.1, (b) x=0.9.
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Tablel. Derived Mossbauer parameters and lattice distortion (cla) of

Cul_XGII\ErCr204 at liq. He temperature.

BERTRAY VA cBFIAE, ¢ Hye e2ng 8 da AR¥
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€29Qy=-8.14 X 102[3<L,2>4,-I(L+1)] Fig.2 Hif vs €290, curve. The solid line means
simulated ones.
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1) H. Sekizawa, T. Okada, S. Okamoto and F. Ambe, J. Phys. (Paris)32 (1971) C1-326.

2) J. Goring, Z. Nauturforsch26a (1971) 1929.

3)I.C. Loveand F.E. Obenshain, AIP Conf. Proc.18 (1973) 513.

4) J. Goring, W. Wurtinger andR. Link, J. Appl. Phys. 49 (1978) 269.

5) P. Giitlich, H. Rummel andH. Spiering, J. Phys. (Paris)4 1 (1980) C1-185.
6) T. Okada, Y. Noro, Y. Kobayashi, H. Kitazawaand F. Ambe, Phys. Lett. A 209 (1995) 241.

CORRELATION BETWEEN HUGE HYPERFINE MAGNETIC FIELD AND
QUADRUPOLE SPLITTING AT JAHN-TELLER Ni2+ ION IN Cuy_,81INi, Cr,04
Jin NAKAMURA - Takuya OKADA - Yoshihiko NOROA - Yoshio KOBAYASHI -
KITAZAWAB - Fumitoshi AMBE

(RIKEN, Hitachi M.S.R & DA, National Res. Inst. for MetalsB)

The hyperfinemagneticfield (Hys) andelectricfield gradient(EFG)at ©INi2* in chromite-spinels Cu;_;Ni,CryOy
were measuredby 61Ni Mossbauer spectroscopy.  We foundboth Hpr andEFG are in relationto alattice distortion
cla Theobservedvalues of thand EFG arewell reproducedusing uuqucnchedorbual angularmomentum of N12+
ion with a lattice distortion.

Hideaki
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DEVELOPMENT FOR. %Cl MEASUREMENT USING TANDEM ACCELERATOR AT
UNIVERSITY OF TSUKUBA.

Norihiko MIYAZAKI-Riki SEKI-Takayuki BABA<Nina FUNAYA - Tsutomu TAKAHASHI-
Terushi KAIKURA « Yasuo NAGASHIMA - Ryuuichi IKEDA

AMS Group of University of Tsukuba

Accelerator Mass Spectrometry(AMS) system has been constructed at the tandem accelertor
center of University of Tsukuba.The system is controlled precisely with a ”molecular pilot
beam” method which has been introduced as a very excellent way.We have been comparerd
the various method of target preperation for Cl samples.
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Fig. 1 Experimental apparatus for HT oxidation by soil.

OXIDATION OF MOLECULAR TRITIUM BY MICROBIAL IN THE
ENVIRONMENTAL SOIL SYSTEM

Hideki KAKIUCHI, Noriyuki MOMOSHIMA, Yonezo MAED A, Tomio OKAI*,
Shinji SUGIHARA**, and Susumu Osaki **

Faculty of Science, Kyushu University, *Faculty of Engineering, Kyushu
University , **Radioisotope Center, Kyushu University

The organically bound tritium concentration in litter and underlying humus layers
on the ground are higher than that in the live plants. Specific Activities of CH4 and
H2 in the atmosphere are 3 and 5 orders of magnitude higher than that of
environmental water, respectively. Microbial on the soil surface is supposed to
oxidize the atmospheric CH4 and H2 to water and produce tritiated water with very
high specific activity compared to ambient soil water. To examine that phenomenon
, at first, the environmental samples (sandy soil, litter, and under lying humus) were
exposed to tritiated water in the closed system. 7 days after concentrations of
organically bound tritium in litter and under lying humus were slightly increased,
but that of sandy soil was not. o
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Fig. 1 Time dependence on relative concentration of Tc and Eh of the surface solutions.
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Fig. 2 Time dependence on Ca-exchangeable Tc in the air-dried soil samples.

THE EFFECT OF SOIL REDOX CONDITIONS ON THE BEHAVIOUR OF TECHNETIUM

Keiko TAGAMI and Shigeo UCHIDA
Environmental and Toxicological Sciences Research Group, National Institute of Radiological Sciences

Technetium behaviour in soil depends upon its chemical form. Under aerobic conditions, Tc has a
high geochemical mobility and bioavailability, however, under anaerobic conditions, it changes to a low
soluble form, such as TcO,. In this study, a radiotracer experiment was carried out to clarify the redox
condition effects on Tc behaviour in soil. At first, each soil sample was waterlogged with a 95‘"Tc04‘
solution to decrease the redox potential of each sample. After that, the surface solution was removed
and the soil samples were air-dried. The Tc in the soil'Samples were extracted with three reagents:
0.05M CaCl,, 0.5M CH,;COOH and acid oxalate solution. The amount of Tc in each extractant was not
increased immediately with time. This suggested that there is the possibility of the existence of stable Tc
compounds in waterlogged conditions.
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Fig. 2 The estimated mean settling velocity and mean diameter of particles which carmry
down Pu in seawater column.

Pu-239,240 INVENTORY IN DEEP-SEA SEDIMENT
Mohammad Azizul HAQUE and Takashi NAKANISHI
Faculty of Science, Kanazawa University

The inventory of Pu-239,240 was measured m deep-sea sediment. On the basis of
a comparison of the Pu-239,240 inventory in sediment with that in'overlying seawater
column, mean settling velocity was estimated of particles which carry down Pu from water
column to sea bottom. From the value of estimated mean settling velocity of Pu-carrier in
seawater, the mean diameter of the Pu-carrier was then estimated to be less than 17 xm.
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Fig.2 Depth profiles of Cs-137.

Yﬁ@k[l]D. E. Walling and T. A. Quine, Land Degradaﬁon & Rehabilitation, 2, 161
(1990)DHEFH 2R,
[2]P. J. Wallbrink and A. S. Murray, Hydrological Processes, 7, 297(1993).

ESTIMATION OF FOREST SOIL LOSS AND TRANSPORT USING Cs-137 AND Be-7
Yasunori HAMAJIMA, Faculty of Science, Kanazawa University.

Chisato TAKENAKA, Yuichi ONDA, School of Agricultural Science, Nagoya University.
Minoru FURUTA, Yoshihisa KAMIYA, Aichi University of Education.

Toshirou NONODA, Mie Prefectural Forestry Research Center. '

Gamma-rays of forest soil samples were measured with high efficiency and low background
Ge detector to estimate net soil loss and transport. Cs-137, Be-7 and natural radionuclides
were found in all of surface and core samples. Radioactivities of Cs-137 and Be-7 in
normal core samples were decreased exponentially from surface, contrast to other natural
nuclides, but those at soil eroded site were not shown in profile of exponential decrease.
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Table 1 sample list
Hokutolite (Ba, Pb) SO4
Pyrochlore 8[(Ca, Na)o (Tb, Ta)oOg(0, OH,F)]
Betafite (U, Ca, Y1, Ce, Pb) (Nb, Ti,Ta)o (O, OH})7(?)
Thorite 4{ThSiOy4]

Uranothorite 4[Th, USiOy4]

Annanite 2[(Ca, R)» (Mn2+, Fe2+, Fe3+, Al)30 - OH - Sip07 - SiO4]
Uranophane  2[Ca(U05)sSis07 - 6H50]

Zircon 4[MSiO4], M=Zr, Th, U, REE

Fergusonite 8[ABO4] A=Y, Er,Ce, U, Th  B=Nb, Ta, Ti
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NATURAL RADIOACTIVE DISTRIBUTION IN SEVERAL ROCKS MEASURED WITH AN
IMAGING ANALYZER.

Takayuki KOBAYASHI, College of Humanities and Sciences, Nihon Univ.,

Kimiko HORIUCHI, Dept. of Environmental Information Sciences., School of Social Information Studies,
Otsuma Women’s Univ., : '
Kazutoyo ENDO, Showa College of Pharmaceutical Sciences.

Autoradiography for the disiribution of radionuclides in several rocks was studied using an imaging analyzer,

and was compared with the balk y -ray activities.

The samples used in this study were Hokutolite, Pyrochlore, Betafite, Thorite, Uranothorite, and Annanite.
The result indicated that the distribution of radio nuclides is lager in glass composition than in other parts.

An attempt to discriminate the energy of B-rays with Al or Pb plates was unsuccessful because of the effects

of the secondary electrons and / or bremsstrahlungs.
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ABFFEC & VR Ehic PPy OfED TEIEL,
1967 FFIZEFI L VRSN, BADHFNIKPIEEID 2%y WY

/N

WA R Py (engieg)  GIOR (%)
L3N 1987 4;5 0.7 . 51.7
1992 3.3%08 6.3
RKipJit 1990 25405 55.1
1991 15204 5.7
AR ] 1989 0.94:0.3 64.5
1990 2.1:404 664
FHUN 1985 L.6:£0.6 200
1987 1.3+0.2 1000
AR 1990 4.9+0.5 89.8
N 1993 1.6+0.4 58.4
P 1995 1.6£0.3 654
gl 23404 ’

Table 1 The concentration of 239+240py
in the rivers in Japan.

Table 1 £V 2.3+0.4(u Bg/ke) &

51.8(u Ba/ke) LT 5 & MR VIEWVEIR R > TV, Zhix7 v b= hom)i
BE~OHBEBA Ll iZ Bbhs,

DISTRIBUTION OF %gr,

137C S

AND

Z%py IN RIVER WATER OF. JAPAN.

Yuko SAITO, Yukihiro NISHIMURA, Yoshinori KITADA, Teru TOTANIJ- Nobuhlko

HASEGAW A, Hiroaki HARAKAWA, Naohisa FURUSATO, Kan KIMURA
College of Science and Engineering, Aoyama Gakuin University
%81, B7Cs and °Pu in the river water samples collected at the same sites for a long term by our
laboratory and collected in the last decade by Meteorological Research Institute were determined,
and the distribution and behavior of *Sr, **’Cs and ®°Pu were discussed in relation of the local

feature and annual variations.
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DETERMINATION OF RADON IN GROUNDWATER USING A WATER SOLUBLE
SICINTILLATION COCKTAIL _

Atsushi OHNO, Hiroe YOSHIOKA, Masato YANAGA, and Kunihiko HASEGAWA
Radiochemistry Research Laboratory, Shizuoka University, Shizuoka, 422

Stdudies have been made for developing a reliable method for determination of radon in
groundwater using a water soluble scintillation cocktail (ULTIMA—FLO M, Packard).

In this report, the following matters for studies were considered: (a) influence of water
contents and solute for measuring radon, (b) measurement of radon by the direct method, and

(c) compare the direct method with IM—fantactoscope method.
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B OVWTHEBRBIZITOEREZRS,

FUNDAMENTAL PROPERTIES OF SMALL ELECTROLYTIC CELL FOR TRITIUM ENRICHMENT
AND APPLICATIONS TO TRITIUM MEASUREMENT IN ENVIRONMENT
Syojiro KIMURA, Shinichi SATHO, Miho AKITA and Yoko UEDA
Osaka University of Pharmaceutical Sciences
Fundamental theory of tritium (HTO) enrichment by electrolytic method and

attentions on design of electrolysis cell are explanated. And for example, a
small electrolytic cell (capacity: 100ml) with multi plate electrode (Ni & Fe)

(effective surface area. B3cn?) which is designed for measurement of tritium
concentration of environmental level and its application are presented.
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MODEL STUDY OF EFFECT OF ACID RAIN

‘ON TRACE ELEMENT ADSORPTION ON SOIL

BY THE MULTITRACER TECHNIQUE

(RIKEN) Haifang WANG, Shizuko AMBE, Nobura TAKEMATSU and Fumitoshi AMBE

INTRODUCTION :

Recently, various effects of acid rain have been reported as worldwide serious problems. One
important problem is the disturbance of adsorption equilibrium of elements in the soils, which
affects the uptake of elements by plant. However, there was no study on the effect of acid rain on
the adsorption of a number of elements under an identical experimental condition. The multitracer
technique enables us to obtain the information of many trace elements under the same experimental
condition. In this work, the effect of acid rain on the adsorption of 11 elements on kaolin and a soil
was studied in a model batch system.

EXPERIMENTAL

A multitracer (Be, Sc, Mn, Fe, Co, Zn, Se, Rb, Sr, Y and Zr) in a carrier- and salt-frec state
was prepared from an Ag target irradiated in the RIKEN Ring Cyclotron. It was stored in a 103 M
H,S0, solution. Two kinds of simulated acid rains, H,SO, solution and rain water, were used
over a pH range of acid rain adjusted with H,SO, or NaOH. Kaolin and a soil were used as
adsorbents, because kaolin is the simplest clay and can be a significant component of soils. The
ratio of quantity of solid to that of liquid was 30 mg/ml. The suspension containing the multitracer
was shaken at room temperature until the system reached equilibrium. After centrifugation,
supernatant solutions were withdrawn and their pH value and gamma ray spectrum were
measured. The adsorption percentage of each nuclide was obtained by computing the gamma ray
intensities at the given energy before and after adsorption with the correction for decay.
RESULTS AND DISCUSSION
1. Adsorption kinetics on kaolin and the soil

The results showed that the adsorption of all metal cations studied on kaolin increased notably in
the beginning, and reached equilibrium after 1-2 days. However, the adsorption of Se, as SeOs?-,
increased slowly along with the shaking time, and needed 3-4 days to reach equilibrium. For the
soil, the adsorption showed a tendency similar to that for kaolin, but 6 days was required for
equilibration.

2. The effect of pH on adsorption on kaolin

The relationship between adsorption and solution pH was partly shown in Figure 1. In the pH
range studied, the adsorption of elements was strongly dependent on the pH values. The
adsorption of Be, Mn, Co, Zn and Sr increased sharply at pH 3.0-4.0. For Y and Rb, the
adsorption increased gradually as the pH increased, and the adsorption of Y reached 100% at pH
higher than 4.0. Sc, Zr and Fe gave high adsorption yields even in the acidic pH range, amounting
to almost '100% at pH4.0. No significant difference in the cation adsorption was observed
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Fig. 1. The €ffect of pH of model acid rain on adsorption on kaolin.
(open circle: in HoSOy4 solution, open triangle: in rain water.)

between the two kinds of model rain water, even though the expected adsorption percentage in the
H,S04 solution should be higher than that in the rain water owing to the presence of many cations
in the rain water competing for the adsorptive sites. This indicates that the HSO4 solution can be
used to simulate acid rain water in the case of cationic elements. However, the anionic Se showed a
unique adsorption behavior. The adsorp_tion of Se from the ‘H,SO4 solution showed almost
constant value in the pH range studied, while the adsorption from the rain water was much higher
in the range of pH >3.0 and almost same in the range of pH <3.0. The results suggest that SO42-
has a great influence on the adsorption of SeO3;2-. Therefore, HCl was used instead of H;SO4.
However, the result was the same as that of H,SO,4 solution. This means that the SO42- does not
affect the adsorption of Se.
3. The effect of pH on adsorption on the soil

Except for Rb and Se, the effect of pH of H,SO,4 solutions on the adsorption of other 9
elements on the soil was similar to that on kaolin. For Rb, the increase of adsorption percentage on
the soil with the pH was smaller than that on kaolin. The large différence appeared in the
adsorption of Se between the soil and kaolin; much higher adsorption of about 90% below the pH
of 5.0, and a slightly decrease in the adsorption above the pH of 5.0. This decrease of adsorption
with the increase of pH is predicted theoretically for anionic elements.
4. The desorption of trace elements from kaolin and the soil

The desorption of trace elements with 0.1 M H,SO,4 solution from kaolin and the soil on which
trace elements had been adsorbed from solutions at different pH was examined t0o. It was found
that the desorption distribution ratios of every element were almost in the same extent irrespective
of the conditions. It was difficult for Se and Zr to be desorbed from kaolin, whereas it was much
easy for Be, Mn and Y. The desorption of Se, Zr, Rband Sc from the soil was much difficult, but
much easy for other elements. ‘ v

From our results, we may conclude that acid rain reduces the retention of various cationic
elements in soils. This results in the lack of trace elements in soils and the enrichment of trace
elements in ground waters.
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WMOETHEM5, S UNBTENED 200
PORFNET2HBTEINTAST | o[ w

B, EMBBLELEINED D DIIFeds . - " o .
RELBSMICRLEENTLE TS L Fig; Manga:Zse abun;:nce l60 '80 z"mF.e"(%)
WS LROBERREVWICFELRN D & g A p otted.agalnst Fe? ratio.
NEhd, TOZER, TNS4DORBOBIEBEEMEZRANWT., HHBAKOBLETE
MNE—FOHBRNIIEBETEDZILEZRLTWVS, LENRS>T, SBISIKEDORRIC
DVNTHEZITY., FHIRNEHEZHPIL TN IET. SHKOBLLEBTEMNZIDIREIC

HEETELAREND S,

Fig.2 Sulphur abundance plotted against Fe® ratio.

INSTRUMENTAL NEUTRON ACTIVATION ANALYSIS AND NEUTRON INDUCED PROMPT GAMMA-RAY
ANALYSIS OF DEEP-SEA PELAGIC BEDDED CHERT SAMPLES
OXKen-ichi KUBO', Motoyuki MATSUO', Yukio ISOZAKI?, Chushiro YONEZAWA®,
Hideaki MATSUE®, Hiroyuki SAWAHATA®
'Graduate School of Arts and Sciences, The University of Tokyo, *Facully of
Science, Tokyo Imstitutle of Technology, *Japan Atomic Energy Reserch Institute,
‘Reserch Center for Nuclear Science and Technology, The University of Tokyo
INAA and PGA were applied to the Permian and Triassic chert samples as multi-
element analysis. Distribution patterns of redox-sensitive elements, quitely
different from those of non-sensitive elements, insisted that redox condition of
the seawater had changed around P/T boundary. Relationships between relative
amount of Fe®* and abundances of U, S and Mn were in good agreement with thermo-

dynamical data.
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B, RESEEEORET~NORBFHELZ > T3, R THEFHHBEO—OTD
% 9Tc CEREI2 1 74) oV TIRERNICY Z0ERIBE S, TEHTOBTEN
DLEENE . 773257 20KBIZBI 2 BITEHEMPT 5 20, 2OeRE
WELTHRZBILEND L, F7AF7ARBUMEOBRT 7 37 F 7 ABA 4 VIR IEE
THY . KBLBVWIHRECRWBEELETHZ AL N TV D, BICHEHBBT AT %
EERTUHERAT TRNEOAM _BMLWIC R 5 L b TWwa Y, 304 FOBECERE
NTE~OTEDLHIET I VB E OSETRL Y, FHLZENS (RENTV D,

HELRTFZ7AFIADOKMBM LTS FiIoa LTV —F—REBE I X 2 ERT
72, 384 FNTFE LTHEROSZWEITOA FIZOWTAEEY 7 VOREBE T
TEM BB 21T\, 204 FBBRIONT 2 RFE Y 7 F VoRRFEERANL, S5 20
57 AF T AOKAMZBALW 204 FRE~OERICOVT bRE L7z,

[ =8 ]

£au4 FOFEET Chow LOHE Y ItETWT, 3.2X10° mol - du® 7 T VEEBHIB L U
4.8X10% mol - dn* AL EMBHEE 4 5 ml Z/AL. 60 T THRELZ, 200BHEES
LM% t = 0 L L. BICEHOLEREY Y TV (BELEE 500 m) ORRELLE -
2o ZOR, SESTFE 10,000 DAL 27074 V-2 BVWTEALBETIZEIZE) 2
U4 FOERELYRARDL L LI, TINBEIC X o TNFEORBBIL A 12 S
BRI ASEE L 220 3 0 A FESHIC NaCl RN £ F VEREZINT 2 & & 12 X W 7tk
rREESE,

F7AFyAa0L FIZOoWTIE SnCl, ¥HWT Tc0, 2RTLL. pH o/ & VgL &
DEGEEELSELBLZDEROBRF LRI,

[ #Rrzg] | |

€204 FORSEREEED» O BRETETREICHRBENEEMLT 545 FRCRIE
BROKEEY 7 FVRELHEML Figl) . BAR4BHEL TRk ok, ZOBH
RICHET 58004 FETE TN KL VFARZL 25, 204 FORTEISREHBEE &
biBm 25 Bt m NERBELTWAZ L dbirolz, Thbb, £304 FHFOLE
BRUBRE N > TRERY 7 VRT3 L) MR ERT,

HEEY 7T VEIPEORRIUIET S OTH L0, FHBRICBTIRauS Fi
FORES L URBEIFERICHATE LEL bNB, Lt T, BONLEHRTO I
A FRFORTEY VFVOREE{L: IO FEERI RN ER 2L S¥5 2 L
XD, HFF A XOBBELT kbbbl FONTAERBRLEHT 52 LHTES,
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Figure 2. Relative cross section of Au colloid
at 500 nm against the particle size.

Figure 1. The intensity of photoacoustic signal
of Au sol against the reaction time.

Reference
1) M. K. Chow et. al. , J. Colloid. Interface. Sci., 165, 97 (1994)

DETECTION OF COLLOID PARTICLES AND MEASUREMENT OF ITS GROWTH PROCESS BY LASER
INDUCED PHOTOACOUSTIC SPECTROSCOPY

Saiko NAITO, Tsutomu SEKINE,Hiroshi KUDO, Graduate School of Science, Tohoku University
Detection of colloid sol by the LPAS (Laser Induced Photoacoustic Spectoro'scopy)
was examined. The photoacoustic signals increased in the solution in which Au
colloids were forming and growing. The colloid particle size was measured by TEM,
and the particle concentration was determined by ultrafiltration. The change of the
absorption cross section

photoacoustic signals corresponded to the optical

calculated by the Mie theory.
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1. BLdic

RhCls « 80,0 OBELETFTILEBERI VR VEE. BT I F. 72U FEE Y F o aK (R
WIREK) COHBITR I ZKRAMBRERGIR. BOTHEVWEREER2 b -TENL> DML
BYMDOF N TR S, CHETOUDUOREE TR, RIEROHK. RIGEERT
RIGRME—EORBEHETCLEDI I BEBADILEME CORBRIGIK KD Y FV
AL, TOMBEREIREZHERE L. T-for-i RKBEXLHNTI2BRBEOBTFHECULEDR
EHOPIE LT ER, PHREEEREZOVFy ot L THMBOBRE ERIGEHEOD
—WEELER, ThicHd T-for-i KBBOENLERD, EKELORIBOERLS>WT
PRATEACERID CORBESDWVWTHFLVWAEEZE DO THRE S 3,

2. ER :

BZEEBRVRIEEBEBYF Y4 1.2 nmol & RhCl. - 3H20 iX 10 mg ~ 237 ng O
OFER%E DMF 3 nl & HTO 0.6 nl OESBIHEL L, 105~107 C T 11 BRRIMEAL
oo RIGROREETROSEE - BE. RN EOCRESIUVURIGOMEBEREOBRAS L
TTCRHELABORIT- VP, BKEORBGS LR ERIBREHETITOL. 98 - By
LAEZREBEBRIR. 'H BXU '*CikoWT NMR 2~2 b VAEHE L7, "H-NMR 1. JEOL
GSX-500 ! (500 MHz)ZF W '*C-NMR & JEOL GSXH (125MHZ) 2R W CHIE L. AEH
WEIiT 2 TMS 2 W7,

3. HERLEE
INFEFTIT->TERBLOMENO MY 79 afLoRBIBVT,. RIGOEHE s 518
fkevya (I) OeErELT 1/2 2ALTE R, ZEROBRT L ABEBORIBKE T
. OB 0.6 mmol, 158 mg TH 3, COHMBRETTORGTHEHELLE~NTA 3
s REBBRILHEAREBERITHARF S - b4 FVvEEZBVWYF9LEBEOERI B
SEBRELZA MV FYLEENE VI LB o2, ABRBREITCRF MY v DI
BTLHEINLTVE, 3561k, BKEBFBBAFNMRIOMNI Foalt2TiFawaeh
SV COKEAMGBRBERIBCBIZINEF S - b4 VOBEBERRIABTRE S 1.
ERINZNBEERER., ke vva (I) MECXEEHRA+ v HEMLT &
[PhCO0™ — Hibko v o a (M) ] K-> THEHBLNIEVWIBEBLESVWTEHHASO T
&7 ®, Fig.1 & RhCls » 3H.0 0 BicXd 3 [*1] KEBBOLKHEEO 7w » FER
T. [*H] EEBBROBZRIHBHOLHBcL - TREERIVEEBTR Y FY 40
FURBHEHERIEWEEZRL, L2d@ oy PRIBR>EENOZEVWERLE, BL W
BELCODWTREALTRAIVY, CHARTEERY Fyv 0BG ICRENe Yy 4 (I
230ng BT TIC PhCO0™ — Hibw v v a (M) MBRRAOKEL, TEFROBS I’
RhCls + 3H.0 OB 237 ng OB bR B, ZOoHEME & s PhCO0 — Fikuvv A
(M) BYEHNLBET TR EEZRET26DEEAL SN B, Table 1 T 'H- BXTU
TC-NMR 27 P A LB ONAEKRKE ORBRIGD D-for-I REBERIIELFIT do. diy de
FOEEERT, FIBLCSOVWTREREBFREZEEFRYVFVLLOBTIFYF Y LKDE
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Fig. 1 Plot of specific activity vs. amount of RhCl, - 3H,0

Table 1 Deuterum labeling ratio and distribution of do, di, and d. compounds

run No. - compound RhCls « 3H.0 labeling ratio (%) do d, d2

(mg) ('H NMR) (’*C NMR) (%) (%) (%)

(1) PhCOOLi 39 90 89 0 23 71

(2) PhCOOLi 158 85 81 5 28 67

(3) PhCOOLi 6 39 41 44 30 217

(4) PhCOOH 158 50 48 41 23 36
References

1. K. OOHASHI et al., J. Radioanal. Nucl. Chem., Letters, 155, 65(1991)
2. T. SAITO et al., Radioisotopes, 30, 596(1981)

REGIOSELECTIVE HYDROGEN ISOTOPE EXCHANGE REACTION IN BENZOIC ACID I

Hideaki HASEGAWA, Hiroko SEKIl*, and Kunio OOHASHI, Faculty of Pharmaceutical
Sciences, Chiba University and Chmical Analysis Center, Chiba University#
Benzoic acid and lithium benzoate were tritiated by exchange with tritiated
water in the presence of rhodium(III) chloride. Under. such conditions tritium
was introduced into positions ortho to the carboxyl group with a high degree
of regioselectivity. The variation of the extent of tritium incorporation

to the substrate compounds with the amount of rhodium(III) chloride was
examined to confirm the -reaction mechamism. NMR data from similar exchange
reactions with deuterium oxide added further information to the mechnism.
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DEMEL, CEFGLRYSANEFRRESBRETILTCEEL LD, ZOBRRELH
B42ERELTH, hTFARkDpH, B{EBIBA, (A VBRE. BREHBEAOKESR
REEXH3, BRRENBEHOZRLIZ. RERE, WH., KHBPRECEEL, B
MELREREBES A, AFRTIZ. BHRHRICHFEL, R LD oo RN
X EEY, EBMORZIAMBTEOBELE T A—F L LTHEOA BB K
LR CEHLEOEEBHABBRSE = FE2AVWTRFL, BEBHORMEHNREM
DEEIL~ORBLEML -,

2. fRAT - BRI FE

BREBEBEEOHEFEXNIETI LT INOE, B2 HFE, _HHERILES
Bhd, FEFTR, T/F=FXRE2HRL T30, ablFOL ) RBRF T, 5MeV
UEDBWAHZ XN — 2B OILERDHD, KAFETH, ERNHEE—HKCOVTEE
REREMEE b oLlindhardBRICE S EHMNFRICLIVBITET - 7,

AR CRAVWEEREBERERIT2— FE-DEP-1" i3, AHZAAX—EQ o B FHAEED
WEAL, £FEOBAMExRRBVWT, ARREFRIESFFIREL R ALXF— BEX
AX)GHEERY, BEFREELE2BERIANVX—2HET S, BCBHIZXVEZLE
HLOEEBLZZUERFE @ UEHLE)OBHELIE, a—FTELheiFNLE
BrF VX —ROEES, BLEH L RZAX—0FERICE YV FEML =,

3. F BN

FEHRCHEALABFTFEOERE2ERET A LEBME LT, **%Puos, 2°Np0.®
BRERBRUBRTOABLBEHOSNC OV TRBEENLDIrRaiDIZLDXRT — ¥
DD L RITEORBEEF o, ET. BRULEH L= AAF - EDEAT A —F L L, I
2REOCEHESDWTIEMORCEHLEOTELEET LE, RIEFEHHAIL LI LE
HLEOREXINETIZILZEMNE L. GEBHO  Pu0 L BEHMB O > ' Npliz 21
TENTFREHBU~MFE)ORF 217072, BRE¥BYB L ELBYo 2B EH OV T
SV LAORMBFERRC LR LEHLEORELZEBRET A LEBML L, Pu0izo
WTEBRB(IE)ORITET -7,

4 HERUOER '

BT ORER, *°°Pu0iX, Ed=50eVE LA, BENABEYZ V0T R TORFBIH1IE
TRUEHLOKERZ TS5 I LIRXIEL T, Dr.Raib ®XBRIC L N iZ?°Pu0 23, F1 8
DREGREPOHLBNECHFRE LY, 126068 T THGERMFIND, *° Np024,
POSPUOIC R TR CEHLESN4TA 2L, FREREBTIHNRB DLV ILER
LTW3, —F, Dr.Raib DX CIEFERE DO 'Np02xH 0P EHH CRERBIEEL,
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COREP2TOEMMIFINHKRELOBERAN RO Y, ThiZ, BFTELREZL
EHLBPRNZ L LBAENS LA TS, RUMBO~IFE)OBTERIE. Fig-lik R
TS, *PPulaid, 100ERECHTFOR XMW LENATMT S0 L, 2 Np02 D
RLEHLER, 1TEURLEMOBRICH D, Fig-2id, ANEZEORERIZE S
REBEEZTLTBY, SEBYULEELERMHOPIRELENRLD I Lk, L H
LB~ OZEREL, BALRPIEHOESREOTLIEKRE EBT 5,
5.F& %

29%Pu0z2id, MM (1€~100F) T, BULsHLAEZ L2520, SHECEAR
HEECELTDTEEDSH 5P, 2 N0, REM (00FE~IFE) CEVHLIEIZT
EHLBBEBISED, RUtHLOBRIL~ORBIRAS Y, $2, G- BLRYEEY
BURMLYIL. BREREERYEESERENRBAORE S K& BB 580 %=
Fo '
6.5 &M
1)Irwin MANNING et al., Computer Physics communication vol.7 pp. 85-94(1974)
2)Dhanpat Rai and Jack L.Ryan, Radiochimica Acta 30 pp.213-216 (1982)
3)Richad G.Strickert, Dhanpat Rai .énd Robert W.Fulton, American Chemical Society
"Geochemical Behaver of Radicactiv Waste” pp.135-145 (‘1984)
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Fig-1 Long time dependence of displaced atoms Fig-2 Short time dependence of displaced atoms

PRELIMINARY ANALYSIS ON RADIATION EFFECT FOR CRYSTALLIZATION OF SOLUBILITY LIMI-
TING SOLID PHASE.

Mikazu YUI and Hitoshi MAKINO ,Power Reactor and Nuclear Fuel Development Corpo-
ration »

Hideki KOﬁAIRA and Atsushi NEYAMA, Computer Software Development Co.,Ltd.

Hideo KITAO , Hirokazu TATIKAWA and Shin-ichi KATAOKA, Mitsubishi Heavy Industri-
es, Ltd.

In this sutudy, we have performed a preliminary analysis on self irradiation
effect on crystallization of solubility limiting phase ¢f actinoid oxide for hi-

gh level radioactive waste disposal.
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TIVEFETA %Eﬁ%k?éﬁ&ﬁﬁ%ﬁsmi —RIZEF (CH)n
Y AREATRARESIBR SN D, EORIMEEHRET W W
2., 70 LU T7IVAFFV A (PnAO) ¥EMNTFETA=MYF I I
FIFFTA (V) BEOEREFOBECOVTRE LD & N N
DEEE [TcVN(pnao)(H20)][BPhy] D BBEE-PnAO KL [H H(', &1
B ARV AHECGTRRERSZE T, A3V A0OREN
BRI 2720 A & o RE THE ST\ 2 BBEE-PAO KD “=§ m
FTRLEVILEHLPICLZD 4 BrA0

AR TIE, TPFHKERAERICEZEL5 X 2BER/EHEL -

D, PTIVHEHOTVENHEDOEEHRRLTIVAFVIARNTF, 7FL U T73IVE
¥¥A BnAO) EZFVLYTIVEFVA (EnAO) rRWTEEL AR L., #BEOE(
RE L7,
(8]

gk, Yruuxy vy - (1) BEF 40 C) T, ThEThOEMNTLH
BEE [TcYNCl(PPhs)y] & DENFAMFIIC X W& L7z,

BnAO 2T E L858, 3N AT S EBHOBIRERICEIL L, 20%
BEZEEL, REZAKCHEBLTAEYE A5 L. NaBPhy D/REHZ I 2. Bk
2B, BEREZ. T MY VBRI HITFo7 (IEET9%)

EnAO 2EF& L7254, BHRIRBEICEIELE. 1EBERA A waa%féﬁ%
BEL. BRI ZKICHE LTT(&%%&EU L7zo S D% SP-Sephadex C-25 A 4 >
R T AICHEL.0.0SMIBLT MY ABBETHREL 2IRRE 7 5 7 ¥ 8 V1T NaBPhy
KRB EMZ ., RRBIEREE. BEREIAY ) —VBHRP 4T 7 (U= 50%) .

FNENOEEITONWT, FIMRINA~AY P VB XU IH-NMR 28IE L 72,

(R LE2]

BnAO 2ENMF-& L7z= F) FF 27 32 F 7 AgkK (LT TeN-BnAO &7-T) X, LES
P & U [TcN(bnao)(H20)][BPhy] DHEL%Z 3D Z L 2 MR L72s /2, EnAO ZEMN T
EL7== b FF 27 2 F 9 A85K (TcN-EnAO) 3. B4+ U ROBEXE S 1 6
DA XV THBLHEEL

TcN-BnAO @ 1H-NMR A7 MV Tk, $§4F [TcN(pnao)(H20)][BPhg] (TcN-PnAQ) &
FL &) ICXAFNVEICHRT L —ERIST=ZAEHE S h7: (Table 1)o 23 & ) | TcN-BnAO
iX TcN-PnAO L [ElE. C; W% b OBETHL I bhol, T2 IR ARZ MV
IZB VT TcN-BnAO D& FHKRERE ORI v (O--H--0) #* 1758 eml IZH H, TcN-
PnAO TOWIY (1686 cm™l) & ) BIEETH 2 Z &2 5, TcN-BnAO DG FRAEREAHE
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BEid TcN-PnAO L D <. HOBBEBSEFL ORBICI ) Z20OMEREY 24~25A T
»5 EHR L72o TeN-EnAO @ IH-NMR A% PV Tid, X FNVEICHNRT 2 —EHH
AREP E N (Table 1)o DT E D5, TeN-EnAO DRELEIZ TcN-PnAO % TeN-BnAO
IR RL D e DP ol T2, 1lppm KA F T ADKBEICHKRTEY Y
FAHEB SN, TcN-EnAO RBWF TRAFHAKRFEEEGEHRL ThuRWI EAURE
Iha,

CDE)REBUTFOTIVFVHEDOENIC L 28EOBEOEIZ. = Y FEETFD
v BEFHESHICERT 2L £ 505,

Table 1. 1H-NMR chemical shift data (ppm) for methyl protons*.
TcN-PnAO  TcN-BnAO  TcN-EnAO

bcH; 153 150 - 136
151
-aCH; 1.65 1.61 1.55
1.58
CCHj 2.17 2.17 2.03
2.17

* 90 MHz, in CD3CN (vs. TMS)

References
) TR, |, R, R, I %39 @wﬂt#‘a‘mﬁ?ﬁ% p.231 (1995).
2) Y.Kani, T.Takayama, S.Inomata, T.Sekine, and H.Kudo, Chem.Lett., 1059 (1995).

STRUCTURES OF NITRIDOTECHNETIUM COMPLEXES WITH AMINE OXIME
LIGANDS '
Yuko KANI, Tsutomu TAKAYAMA, Tsutomu SEKINE, and Hiroshi KUDO

Graduate School of Science, Tohoku University

Two nitridotechnetium complexes with amine oxime ligands, BnAO and EnAO, were
synthesized and characterized by infrared spectroscopy and 1H-NMR. The structure of BnAO
complex is almost the same as that of [TcN(pnao)(H20)]*, the structure of which was determined
by x-ray crystallography. The IR spectra suggested that the intramoleculer hydrogen bond distance
in BnAO complex was about 0.2 A shorter than that in PnAO complex. The EnAO complex
showed different patterns in YH-NMR, suggesting different structures. Differences in structures of
these three complexes are ascribed to the strong 7 electron donating ability of nitrido ligand

(N3).
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FREOBLED Re SEEEARKTABICI, 8%, BMNOENM 722 {oERAKE P T ReOs
EAX (D) TETTHEFBLEBELNTND, 1272, ZOFETIE WO DBR{LKED
Re SN RBHICARSNDTREENRH S, Re LLERHEE DL Te DFE . ZERR TeOsd>
LIEDOSEEE BT HLE, IXUDIZ, FFRFE(Gw)ZESLF LU Te(tws]Cls Z& L. Zi
PHEDE LU TEA REBENERENTETNS, 22T, 4. Re-tu 85K Re(I)EEAS
DT DHREMELL TOFREHETFLL7DIT, [Re(tws]Cls &L EDMA LA
BEEHONICTIZEEBRIELT,

<FEE>

[Re(tu)s]Cls A EK : Morpurgo ®F1E VIZHEV>, 0.08 mmol ML =7 ABET L E = A
& 4.0 mmol OFFRF%E 2 M OEBITENL, HOMLD 2 M OEBIZENL TR 5
mmol DEAX(M)EREEE, ¥ 20 KEKE T3ZL TR EAED[Re(tw)s]Cls OFHER
Tro ZNEIRAL. GO ERE 2 M BB THRIFLIZE, T —F—NTREIET,

[Re(tw)s]Cls DMK IERIE @ pH EFFREBEOBEZE X T-AKERP TO[Re(tws]3+ D
WA M OREERELE 25 CIZBWTHIELZ, ZOLEDKERDAA L BETL NaCl
T 1.0 IZFREEL 7=, PIEITIE, B B RO ERER UV—2200 v iz,

<KERLEBE>

Te(I)-tu SEEIZ OV TL, tu BSBFNCFET B pH2~4 ORE TR EIHFETHIENEE
1243535 TB, Re IZOWTHIEIERIE T, tu BICRBIZHEIET 2 pHS ML F KBRS Tk
EEICHFEL, K1 BIO2IRTINZ tu BEORED &, pH OB [Re(tu)s]? 23 B<
SIRENDLER DD 0T, B 1 BEO 2 1I2H5NBEIC In(As- Ay) vs. BERID T oo MSE B
BIRERNZEBEUV, [Re(twe]* DA EITER D tu OFEEICE > THHIENBZLnb,
[Re(twes]3* DA SRR L IRAD LI RENILDEEZ LN, tu BEDHITLYEL
Re(tw)e* DSBS B ZEMLIIADIRER UL F OIS CRI-o TV AEE X HIS,

[Re(tu) 6]3 T +H,0 é [Re(,0) 1), +tu K>
ke OH-

T, ks UFORE. tu & HiO R CEEMbBEELONS, pH RRE ISR
[Re(tWel> D35S MBI Epsh . T EEIEAIC HoO 250 HRIEFHALE 2 bILS,
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In(A-A.)

O [w]l=60x10M
e} 80X107° M
A 10X1072 M
\v/ 15%107% M
(] 20x1072 M
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time / min time / min .
Fig.2. Relation between the absorbance
of [Re(tu)]%*and reaction time
at various pH

Fig.1. Relation between the absorbancé
of [Re(tu)g] 3*and reaction time at
various thiourea concentrations

[Re(tu)s>*] = 1.0X107* M [Re(tw)g®*]1'= 1.0X107* M
pH =4.8 [tu] = 1.0X1072 M
I=1.0(NaCl) 1=1.0(NaCl)

25 °C 25 °C

Reference
1. L.Morpurgo, Inorg. Chim. Acta, 2, 169(1968).

HYDROLYSIS REACTION OF HEXAKIS(THIOUREA)RHENIUM(III) ION
Masahiko YUASA, Hideo SUGANUMA, Takashi OMORI, Faculty of Science, Shizuoka
University.

[Re(tu)s]Cls can easily be formed by the reduction of perrhenate with tin(1I) chloride
in the preserice of excess thiourea. Absorbance of [Re(tu)s]®* in the aqueous solution
was measured at various thiourea concentrations and pH. The stability of [Re(tu)s]®*
depends on the thiourea concentration and pH. [Re(tws]3*was stable in high thiourea
concentration and low pH. '
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FIG. 1
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RETENTION TIME CMIN)
Relative intensities of 7 -rays observed on-line by
a NaI(Tl) versus HPLC retention time.

TABLE 1
Amount of each Eu fullerene produced (PPM) from a
graphite rod oontainig Eu with various atomic ratios, Eu/C.

C:Eu 1 [EuC82 "PEAKA [PEAKS |EuC90 [EuCH2 [EuC94 9
200:1 1.6] 7.4] 7.9] 1.5] 4.9] 1.6/ 6.9] T7.4] 3.4
135:1 2.9 82] 7.3] 1.4] 4.0] 2.0] 6.1 4.9f 2.7
80:1 3.3] 4.5] 8.4] 1.8] 4.4 2.8] 84| 7.9 . 8]
50:1 0.3 6.8 11. 1] 1.8} 5.8] 3.11 9.5] 9.2 L 5

is based on the amount of the Eu species found in
the crude.

STUDY OF Eu FULLERENES BY RADIOCHEMICAL METHOD
(Faculty of Science, Tokyo Metropolitan University and
Graduate, Niigata University)

Takashi YAMAUCHI, Masaaki ENDOU, Kazuhiko AKIYAMA,
Keisuke SUEKI, Kouichi KIKUCHI, Hiromichi NAKAHARA,
Ken AKASAKA

The crude fullerenes produced by arc-discharge of a Eu
containing graphite rod was irradiated in a reactor and the
species of Eu metallofullerenes present were separated by a
HPLC column and identified by a cation FAB/MS. Five kinds of
Eu metalloful lerenes were separated and identified for the
first time. Dependence of their production yields on the
Eu/C atomic ratio in the graphite rod was examined, and
found almost nil. Characteristics of Eu fullerenes are
compared with those of La fullerenes.
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Fig.

HPLC eiution curves of lanthanoid fulierenes for 14 elements
Column:Buckyprep waters 4. 6am ¢ X 250mm

Efuent:Toluene Flow Rate:1.5m!/min

STUDY OF ENDOHEDRAL LANTHANOID FULLERENES

Kazuhiko AKIYAMA Keisuke SUEKI Kouichi KIKUCHI Hiromichi NAKAHARA
Takesi AKASAKA*

Faculty of Science, Tokyo Metropolitan University, Graduate School of Science and
Technology, Niigata University*

By neutron activation analysis, simultaneous measurements and determinations of
trace amounts of various metallofullerenes are possible. The fullerenes were produced
by carbon arc method using rods consisting of various lanthanoid oxides and graphite.
Using those activated metals as tracers, HPLC elution curves of lanthanoid fullerenes
for 14 elements could be obtained. HPLC behaviors of Eu, Sm, Tm, and Yb containing
fullerenes were found quite different from those of other elements which behaved
similarly to La. '
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BEEDBFITL>TSINVEIZ Figure Radiochromatogram of radioactive fullerenes labeled with C.

AN D BRI ZRL 72,

SEIEK

1) T. Ohtsuki et al., J. Am. Chem. Soc. 117, 12869 (1995),
BAIZKS . 5 39 EHMLENRaTRE 105 (1995).

2) XHE S, 539 EHH LA RETRE 107 (1995).

PRODUCTION OF RADIOACTIV FULLERENES USING NUCLEAR REACTIONS(III)
KEISUKE SUEKI, KOUICHI KIKUCHI, Faculty of Science, Tokyo Metropolitan Univ.,
TSUTOMU OHTSUKI, KAZUYOSHI MASUMOTO, Laboratory of Nuclear Science, Tohoku
Univ., ‘ '

SATOAKI MITSUGASHIRA, Research of Material Science, Tohoku Univ.,

YUICHIRO NAGAME, Japan Atomic Energy Research Institute.

The radioactive Cg, and C,, fullerenes labeled with ™C were produced by “N(np)“C
reaction at the JRR4 and JRTM nuclear reactor. But the specific activities of fullerenes labeled
with C had constant value without the irradiation dose of neutron, because the radiation effectin

the reactor caused to change fullerenes.
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Fig.4 Electronic absorption spectrum of Ru-amide
complex. '

MULTITRACER STUDY ON EXTRACTION OF NOBLE METALS WITH N,N-DIALKYL
ALIPHATIC AMIDES. '

( College of Science and Engineering, Aoyama Gakin University. *Faculty of Science, Ibaraki
University. **Japan Atomic Energy Research Institute (JAERI). ***The Institute of Physical and
Chemical Research (RIKEN) ).

Naoya ITO, Yuko SAITO, Kan KIMURA, Hirokazu NARITA*, Tsuyoshi YAITA**, Syouichi
TACHIMORI**, Shizuko AMBE***, Fumitoshi AMBE***.  ~ -

The substituent effect of several N,N-dialkyl aliphatic amide for the extraction of noble metals
from nitric acid solution were elucidated by multitracer method.Furthermore, the MO calculations
for these compounds and the measurements of absorption spectra for Ru-these amides complexes
were also carried out to comprehend their electronic structure. From these results, we concluded
that the substituent effect of the extraction behavior of noble metals possibly depends on the
chemical bond properties between the metals and extractants.
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Fig.2. Relation between permeation and Fig.3. Plotof Ce permeation vs time
time .(Feed solution: pH 1.4 H{. ) at various pH in -the feed solution.

MULTITRACER SYUDY ON PERMEATION OF RARE FARTH ELEMENTS THROUGH
A SUPPORTED LIQUID MEMBRANE
(The Institute of Physical and Chemical Research(RIKEN)! - Toho University?2)
OKazuhiro YASHIKI1-Z - Osamu KATAYAMAL-Z. Haruka MAEDAL -
Shuichi ENOMOTO!-Takuo OZAKI!- Shizuko AMBE ! - and Fumitoshi AMBE!

We have investigated permeation of rare earth elements by means of the
supported liquid membrane(HDEHP/n-decalin). The pH dependence of
permeation rate of the elements, 46Sc, 88Zr;- 95Nb, 175Hf, 139Ce, 143Pm, 146Gd,
169Yb, and 172Lu, was simultaneously determined using a multitracer solution
separated from an Au target irradiated by a 135 MeV/nucleon 14N beam.
Characteristic permeation behavior of each element was obtained under
strictly identical conditions.
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SIMULTANEOUS ANALYSIS ON SOLID-LIQUID ADSORPTION BEHAVIOR OF
VARIOUS ELEMENTS USING RADIOACTIVE MULTITRACER (2)
-- NON-IONIC MACRO-RETICULAR COPOLYMER AND ACTIVATED CARBON FIBER --

Sadao SHIBATA *', Yutaka NODA ™', Shizuko AMBE **, Masako IWAMOTO *?,
Haruka MAEDA *?, Fumitoshi AMBE **

*1 National Institute of Radiological Sciences

*? The Institute of Physical and Chemical Research (RIKEN)

The adsorption behavior of elements on a non-ionic macro-reticular co-polymer and
an activated carbon fiber 1s studied  simultaneously in bromide solutions using radioactive
multitracer prepeared by irradiation of metal foil with a heavy ion beam.  These
behaviors are compared with the previous results obtained in chloride solutions.
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