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HALF-LIFE OF TECHNETIUM 97,98 (6)
Takayuki KOBAYASHI, School of Hygienic Sciences Kitasato Univ.
Keisuke SUEKI, Mitsuru EBIHARA, Hiromichi NAKAHARA, Faculty of Science Tokyo
Metropolitan Univ.
Minco IMAMURA, Institue of Nuclear Study Univ. of Tokyo
. Akimasa MASUDA, Univ. of Electrocommunication

Re-determination of half lives of *’Tc and **Tc, both geochemically and astrophysically
important isotopes, has been attempted. For >’ Tc, the number of atoms in the source was cvaluated
from the known amount of the parent nuclide of *’Ru, and the activity was determined by the
measurement of Mo K X-rays in reference to the Tc K X-rays emitted in the isomeric transition of a
known amount of *""Tc. The half life of "’*Tc was gotten as 4.0 X 10%y.

As for **Tc, the EC decay was expected from mass and decay scheme data to have emission of
two y-rays, 0.722MeV and 0.787MeV, in the cascade mode. But no clear photopeaks were
observed . The number of **Tc atoms in the source still must be determined accurately, but a rough

estimate showed that the half-life of **Tc was of the order of 10°y.
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SEARCH FOR BREMSSTRAHLUNG EMISSION WITH o -DECAY
Yoichiro UMETSU, Tsutomu OHTSUKI, Yuka AOKI, Reiji SASAKI, Hirohito YAMAZAK],
Jirota KASAG]I, Laboratory of Nuclear Science, Tohoku Univ.

Bremsstrahlung emission probability with « -decay of heavy nuclei was investigated by means of
a - ¥ coincidence method. The upper limit of bremsstrahlung emission was obtained as a function
of the photon energy. The results will be compared with a classical electrodynamic model.
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Fig. 1 Conversion electron spectra of the 81keV(M1+2. 8%E2) transition in '*°Cs

implanted into Al.The points are observed counts which include S -continuum

and background rates.
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MEASUREMENTS 'OF INTERNAL CONVERSION ELECTRONS IN THE 81 keV TRANSITION OF '*°Cs
USING "*° Xe IMPLANTED SOURCES
Homare IT0, Masashi MISAWA, Hisakazu MURAMATSU, Department of Chemistry, Faculty of
Education, Shinshu University.Taichi MIURA, Suguru MUTOH, National Laboratory for
High Energy Physics. Tosiaki SEKINE, Mitsuo KOIZUMI, Akihiko 0SA, Takasaki Establish-
ment, JAERI. Makoto YANAGA, Jikei University School of Medicine. Yuzo FUJITA, Kazuo
OMATA, Institute for Nuclear Study, The University of Tokyo.

The internal conversion electrons of the 8lkeV transition in '®?Cs were mea-
sured with the 7 v 2 iron-free B -ray spectrometer at INS(the University of To-
kyo). The source samples in this work prepared by implantation of '®3®Xe using the
electro-magnetic .isotope separator of JAERI at Takasaki.The momentum resolution
was 0.05%. The ratios of the line intensities were compared with theoretical and

experimental values.
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Fig.1. Experimental Arrangement
for Double-Velocity Measurement

Nos. 1,2,3,4 and 5 represent
Taret, TFD, Lucite,Start PMT and
Stop PMT, respectively.

6| 22Cf(sp,f)
B | Fig.2. Fragment mass distributions
E? of 252Cf(sp,f). Closed and open circles
N 4t 1 indicate the yields by 2V mesurements
%ﬁ i and 2E mesurements, respectively.
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CONSTRUCTION OF TIME-OF-FLIGHT APPARATUS AND MEASUREMENT FOR 232Cf(sp,f)
Teruyuki HAKODA, Koichi TAKAMIYA, Takakazu INOUE, Tadashi SAITO,
Naruto TAKAHASHI, Akihiko YOKOYAMA and Hiroshi BABA, Faculty of Science,
Osaka University
Yoshihiro NAKAGOME, Reserch Reactor Institute, Kyoto University

We have performed experiments on the 23%U(ntw,f),2350(ntn,f) and 23°Pu(n¢n,f)
reactions by the double-energy method in order to investigate the multi-mode-
fission mechanism. In these studies, though fine structure were obtained in both
mass and kinetic energy distributions, we could not reach any clear-out
conclution whether they were related to the multi-mode-fission. To make the
point clear, we devised a time-of-flight experiment using thin films of plastic
scintillator(TFD) as both start and stop detectors and applied the device to the

2V measurement of 252Cf spontaneous fission.
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WEARDL, I Ry VBRI AFBICE, 438 (1992)
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SIMULTANEOUS DETERMINATIONS OF TWO DECAY SERIES BY APPLYING TIME
INTERVAL ANALYSIS (TIA) METHOD ‘
Tetsuo HASHIMOTO, Naoto FUKUYAMA, Takashi IWAHASHI, Yasuhiro TESHIROGI,

Faculty of Science, Niigata University

~ Atime interval analysis (TIA) of pulse events for a selective determination of radionuclides has
been successfully applied to the correlated decay events, 2%Rn-"Po (Th series), "Rn-"Po (Ac

27 At (Np series), by means of a liquid scintillation counter system combined with

series), and 2IRy.
a personal computer system.

Among these correlated events, simultaneous determination of Ac-series and Th-series in natural
decay series is tried with two personal computers to registrate time data distinguishable into 0.1 ms
and 1ms resolution, respectively. The respective correlated events belonging to Ac-series and Th

series were verified to be determined simultaneously even in the concomitant samples.
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BRI RRED SHEORBICR S, RBTAZ I0mmeOEREICANL, ZOHRE L&
BOFICBWE, BETHRFEIRREOTHOFLMIEE, BROABICHEEFEZEDICLE. B
BFHBEARY PV E—RHEICRETES DI, LERGEIEPMICEDEE (120°C) % §
BALEEL U, RELEREL LT20°CL210°CO2BEOREXRALE, BROEELHE
U. RERIGTELT2ERBOEEEE=2 - LE,

3. WRLEBR

HEFHRE»OREEAEBEFRIEFITHTCRI PO OL(Ps) 2HE L., EFICHE X
N3, PsICHRAEYZEFRBOA Y Ps(o-Ps) & —~EBFIRBD NS Ps(p-Ps) EAXH Y. o-Ps
HEEHT 4O LW RWHENERFOIYPHEPTRE Y /A 7BEEETH sOFNTHET
5. o-PsHABADHTHETIHIC, TOFMREAOKRESE ML, ZOREITELIFHE
DM EOHEER T2, BATFTOBEFEBEEMARY MLERIRAICHT B2 LB
TE. o-PsiZEFHFM (3. ) OEIRDL LTHHEIH S,

BADCy Ot 2B EAREFIISRT. BRIV 7X - FR(CN)EH-TBY, TI-0K
BTH-CNOBTFEMAOBECPsER TN IS, H2ICHBEHMOFELBIEAS EBICBIT 3
3 (of1) k13 (¢f1) L OBHAEIERLTHY., EHRIERICEALEEEHNBHOLTILLERL
TW2, ZERTHBIE )Y —OBFRBICH Y. LIZ3%LEFITNE L PsERNMIF I T
WBZELERLTWS., BRWOCERILI5°C/ATHRALTEY., IBMLATEIRABMOBEE L/
HUTTH2EH, HOBLEELSh 2w, BARECEESA D L GIX1I%ICHML, Fah
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ERUTWVALZILNEROBEENEIVN, 10BMRICEFAEMNMLUBDELETHRIIELER
WEWDHEEBHBERENMBOII TS, £k, LAENERLE LEEE. A ERELELTS
WSO TR VHBOFRICIRAEDh b EHRTH 3.

PsABICHER 5252 DEFELENDRLEITFHRENNRLICST D ZLNTE
5, LENYRIBFEMNADVNEFE— AV POREVLEBEEH STV IHEILKEL,
LHROFERERMS, FHRNBENPsAERETRICTEEIDODKRATH-oTH, WERDIKBO-CN H
DEETPsERITIMHEATWS, LERIGOETLHIC-CNERI NI 7 VEERHL. EF
BRANRELL 3L edil, BAFHENMHRBELTWZLEOYEMIC >R 5, BEBICEIT 3 Ps
ER., BEOTFHEORZEOUMELPsERSE. ABHTHRT 2.
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Fig.1 Bisphenol-A Dicyanate Fig.2 The variation of 73 and I3
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POSITRON ANNIHILATION AND POLYMERIZATION OF EPOXY RESINS
Takenori SUZUKI, Yuichi OKI, Masaharu NUMAJIRI, Taichi MIURA, Kenjiro KONDO,
National Laboratory for High Energy Physics,

*Yasuo ITO,Research Center for Nuclear Science and Technology, The Univ. of Tokyo,
**Yutaka SHIOMI,Youichi UEDA, Fine Chemicals Research Lab.,Sumitomo Chem.Co.Ltd

Positron annihilation lifetime (PAL) technique was applied to study polymerization process
of Bisphenol-A Dicyanate (BADCy) (Fig.1), which is powder at room temperature (RT) with
melting point of 79°C. While the temperature was increased from RT to 120°C, which was
employed as the first curing temperature, it changed the state from powder to liquid. During
the first curing for 40 h, it changed the state from liquid to solid as a result of polymerization.
After the second curing temperature (200~270°C) three dimensional network was developed.
PAL is useful technique to probe the changes in the nm space: 75 and I3 (Fig.2) indicate the

change of space size and the chemical and structural variation, respectively.

—114—



2A07

YRh & RZIEE T3 YBa,Lu0,, F *Ru A > T iSiEE#RE
(B, BEX &) O KARES. IMWMEE, RHHT
BGRE, mHEst, REUE, ZHEE £BHE—°

1. [ZCIC  EEGD™Rh (FHM15H) 144> &8 YBa,LuOss & YBa,Cus0;
ERRL, MEMHEETERT S Ru OREIMSEUEEIAEE (TDPAC) RURN A
ANT T —HRDREET>TE. CTHODBEMS Rh 4413, BFRE 1 RTTH
EERTS Cu-1 2BIRMICERT B LMbh o/, TOEE Cu-1 140D
LB EBRE2RTEETRR TS Cu-2 1AL DELBOAN L > THBEE L.
4E, TDPAC [Ck> TEAISNABISARICHIET S Ru(Rh) 14> DEDY DBEER
DEMICOVWTEBELEDOTHRET S,

2.88 BHSFHYs40br0>T 13MeV BF% ®Ru ICEBE L, “Rh £85sL
7=. {EESELT, PRE* DIEEBKRESBKE. PRh* % Cu0 [CREXH, Y,0,
BaCO; &LREL, BEBRTFTHERPFHRAEL T, YBa,CuO,, 2H& L e, —SEHET,
760°C TR LT, YBa,Cu0, & L1,

3. HBREEE 112, YBa,Cus0y, & YBa,Cu0, DEETRIEL /2 TDPAC AR
o BV B ENIRBIBARS MILERT. Thohd “RuBNETOBIEARD
EWOKREE |V,| (&, YBaLuOss T 2.3 x 10% & 0.7 x 10% V/m?* THY,
YBa,Cu0; T 1.7 x 102 V/m? T#H 3.,

YBa;Cu3z0¢g

K1I[CIhHODE, Smith 5(1Ck->THE 3¢

57 YBa,(CuggeqFeq06):06.y T *'Fe #fi g 2|
BTOH|V,,| OB LU Kimball 5 A
&3 ABEETHHEOBREY 25T, 500125 4
Smith 5[4 Kimball 5(C k25BN ER T 2 YBa, Cus0
LRI LD IC Fe £h Y OBRRDOEM R g 3
Ol REREFHHEOFERNTREIC E 21

*Ru(®*Rh) £b U DERDEMERDS Lt i
CEMTES (K1) . £2BT, JO- %01 2 5 475
TRABTOERAREITO—TRFOM Frequency (10P rad/s)

BfE, ELYDRBRFAAUICK>TED
BuMEsEsShE0—TJEFOHE  Fig. 1. Frequency spectra at 293K
BFICL B, BEFOBRARADES of *Ru in the YBa,Cu;0,, and
EERUSEFETFNENEL WMEE YBa,Cus0s samples.
Bz3LIEZAONAN, HH, EXAFS
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DREBERZENLEDS, ABREFHHBERERAROKREZZBHRTEALD,
BROEMICH U TEBBARDOKREZDIEFE5ZASL2HRT 5.

Table 1. V,'s for various local oxygen configurations around *Fe and *’Ru
at room temperature.

Coordination V,, at "Fe(calc.)® |V,,|at *Fe(obs.)® |V,|at *Ru(obs.)°

number (102 v/m? (10 V/m?) (102 V/m?
2 -2.9
'3 -2.2 1.6 1.7
4 2.2 .
5 1.2 1.3
6 0.4 0.7

? Point charge lattice sum calculations by Kimball et al.(Ref. 3).
® Reference 2. “This work.
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3) C.W. Kimball, J.L. Matykiewicz, H. Lee, J. Giapintzakis, A.E. Dwight, B.D.
Dunlap, J.D. Jorgensen, B.W. Veal, and F.Y. Fradin, Physica C156, 547
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TDPAC STUDIES ON **Ru ARISING FROM *°Rh IN YBa,Cu,0,_,

Yoshitaka OHKUBO, Yoshio KOBAYASHI, Shizuko AMBE, Kaoru HARASAWA,

Takuya OKADA, Fumitoshi AMBE, The Institute of Physical and Chemical

Research (RIKEN)

Kichizo ASAI, The University of Electro-Communications

Seiichi SHIBATA, Institute for Nuclear Study, The University of Tokyo
The hyperfine interactions at *°Ru arising from **Rh dispersed in

YBa,Cu,;O, ; and YBa,Cu,0; were studied with TDPAC and emission Mossbauer

spectroscopy. The oxygen coordinations around the Ru(Rh) ions are

discussed on the basis of the observed electric field gradients at *Ru in

the samples.
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BRALATRETERIC 351 B " In(«—"""Cd) DRI BRI A » < IR BN A HEBE

(BHEA - B - ARETFFY OWERE - P8 - KARES -
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12785 &9 ila-Fe,0,LFeyRERA LT, AREFICEEEHADRI000°CT2RHO
BER AT - 720 (i) MO (M = Mn,Co,Ni,Cu) "®CdO ('""Cd) &MnO,CoO,NiO,CuQD¥EK
ACE B ATHIRAIM g45sCd 0, OIC 78 5 K D ICRADHAXETICHEZEH AL, ThE
N DFBHI > X600°C,1000°C,1000°C,600°C T1HFH D HERLZAT - 72, (ii)BaRu,M, 0,

(M=Ca,Cd,Sr) "°CdO (""Cd) £BaCO,. RuO,. CaCO,. CdO. SrCO 4 kY
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HEOKE IHNEEREBIRENEETRT I L0 - oo BRXBRETTORBELEZH
F U &2 A, B TldiEsithexagonald SmonoclinicicEA TR D . EAOHE L
BERAROREIOMIZIZLWHEENH B Ebibholce 2O &M SEHARII

BFDEACE>THEUS EEZ SND, £/cM=Ca. SIOLEPI DN T HAEET
W M=CAdDBE EFE LRSI Ebtbhh T,
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0.1}
05
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g‘: 0.5 J
' 00 '
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oof WL THL I
P . , 01— (295K)
3585 90 120180 [ — [ '
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Fig.2 TDPAC spectra for MO Fig.3 TDPAC spectra for BaRu,,,Cd, ,0,
(M=Mn,Co,Ni) at 4.2K. The at 77K and 295K.The solid curves are
solid curves are fitted ones. fitted ones.
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TIME - DIFFERENTIAL PERTURBED ANGULAR CORRELATION

OF "In («-"Cd) y-RAYS IN MAGNETIC OXIDES
Yasuo YANAGIDA, Jin NAKAMURA, Yoshitaka OHKUBO,' Takuya OKADA, Shizuko AMBE,'
Yoichi KAWASE, * Shin-ichi UEHARA, ? Kichizo ASAI, and Fumitoshi AMBE'
Dept. Appl. Phys. and Chem., Univ. Electro-Communications.,The Inst. Phys. Chem. Res. (RIKEN), ’
Res. Reactor Inst., Kyoto Univ.’

Time-differential peturbed angular correlation (TDPAC) of 'In («""Cd) ¥ -rays has been studied in Fe,0,, MO
(M = Mn,Co,Ni,Cu) and BaRu,,M,,0; (M=Ca,Cd,Sr). The hyperfine magnetic fields at ’In in Fe,0, and MO
(M = Mn,Co,Ni) are about 10% larger than those at "’Cd,(<—""*"Cd), in the same matrices. Electric quadmpole
interactions are observed in hexagonal BaRu,;M,;0; (M=Ca,Cd,Sr). The interaction is remarkably femperature

dependent in case of M=Cd; it increases as temperature decreases.
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DEEWMOME bHEITL) o CHETIIREINTORERLEWTFONP*D I S
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7o 1 S 57mm/s (NpALZEHE) OWIINp* EZEZ X3 2B T 0,

—F\ B L& Hic, KREBRTERZARYZ MUICEHBRFBICA-REZEZ bNTH
ANpHid . AmEZEHR LcNp*" ORI B F A ENAD Sh, KRIBIZHAIEEKR
ECHBEAERT . THRBSMI, MFITHOIZAMO,M, REARERICH CHIHR
KEDBEERT. AmO,% MY v 7 RICEEZEL TV A D EZEZ 5N 5,

UbzRETsE HLLROKEENK T S5 7mm/s (NpALZEHRE) ORIUIND*TH
. AmO DB A F U FAM* 2 BB LI DTH AN, ZOREVBEEZII TS
O, BEBREINANDY LRI SHRE S KLFHICBREIMPENE EEZL 505, [ SIEE
NEFNETHFHICY 7 FLTBD, T8
ENOBFOMAET LT B, 4T |
ZONp*DEBIHET ZRBIE. BFD 1000
WiR XNk, MBF RO EF A0
£ bDOTHAH ETFHEH B,

newly found Np** Np%+  NpS*

To

99.8

Table 1 Relative intensity of each g 100 TN
resonance line at various temperatures %‘

Assignment Np>* Np* Newly found é e

Isomer shift 26.6 20 -11.0 @ saf
(mm/s) & 1000

“Temperature 2

200K 61.4% 369% 1.7%
160K 64.5% 313% 4.2%
120K 64.1% 25.6% 10.4% 2§
85K 63.7% 313% 5.0% 99.0-510 . a5 - - - s'o-
30K 55.2% 28.0% 16.8% Velocity (mm/s)
7K 60.7% 17.4% 21.9%
Converted  -319 -73 5.7

IS (mm/s) (std.)

985

Fig. 12%Np emission spectra of AmO,
at various temperatures
(a) 200K, (b) 85K, (c) 7K

(BEXW) DEME. FE. EAR, B37EBSHMEER 3RS 1B01 (1993)
2) FH. IEAR, £H. BEREFEFHFEE1994FFDF 4 B19 (1994)

MOSSBAUER SPECTROSCOPIC STUDIES OF NEPTUNIUM COMPOUNDS (No 2)
-NEW CHARGE STATE OF NEPTUNIUM OBSERVED IN AGED AmO,-
Masakatsu SAEKI, Masami NAKADA and Nobuyuki M. MASAK]I, Japan Atomic Energy
Research Institute

A new charge state of Np was found in an aged AmO, by Mossbauer emission spectroscopy.
The intensity of new resonance had strong temperature dependence and the correlation with that of
Np*'. The isomer shift remained in the range of Np**, while it shifted toward electronrich side.
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— 8 D [H,N(CH,),NH,]SnX, (n = 2, 4, 6; X = CI, Br){L, &2
BIF B X ANT T =5G22 5E
(FvKHE) OFHEXIC - KiisEx - JIIH A

[rwic]
—#3(CH,,,NH),SnX,(X=CLB)TEE NS —ELEYW TR, nOFITL 4
DRI D, n DEFREVEAICE (n>6) « PVFVT VEZY AENE W
CEALZBREELZE L, RESER L ) EWEERTRE MBS ER N 54
RV N, EREEZ, nOHEISIEKTLELELELICEAL:, TORTIE, £
ANY T — AR P VOBEREEFERY S ThOBD 5RES n 0FICHEIL T#
MUY o —H. nOEAVNEVIEAIZIE (n<d) . B4 DY A 7 OMEEREHEH &
NI1zDS, AANY T — ARy PVORBEFEICE, n=2056 L »rHELZZEIRIZ
Enhhott, COBEOERBE., TFVEOEHILELDOLEE SN Y, BB
HDLIAHTARY MVOREKGEECTERFBN SN, X XOBTIREIC, £0&
BHPEENICESLTWAL I LI holz, AT, B4 AV ELTITLFLY
FUYEZYLARRAW, TVFUVEOEBEFAXEFIZE R 5EBIZOWTREL 2,
[5=E]

[H,N(CH,) NH,]X,(CLBr) £ SnX,(CLB® 1 | 1 % L% J — V¥ TRIe & &bk &
LTHE-E, 27— VBRI TEERL TR L L {tEoREiEC. H. ND
TESFIC L VT ot2e XANY T =AY FVORPEIR, Ca"™Sn0,##IHE LTH
HEIZT, BAERZEE,LERT COREHEBICBYTITo 7,

CEI RG22
XANY T — 1
AT P ViEn [
TRHIV VIV =2
v FERL, A
XixSnX >4
Y& LTHELE (b)

AN LA L -3F (c)
mhmE e £ .\1\]\‘f\k<®
LTwaa ks L ey ("

RL7e 2R 5 : ! . 1

)/A(80

S VA 50 150 ‘ 250 350
WV DT REHEE D Temperature / K

REKFERR Fig. 1. Temperature dependences of area intensity for (8) [HyN(CH,),NH;),SnCls,

1R 2ICRTY (b) [H,N(CH,),NH,),SnCl;, (¢) [H;N(CH,)NH;],SnClg, (@) (CH,NH,),SnCl;,

&) (C;HsNH;),SnCls, and () (n-C;H;NH;),SnClg.
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BhOLTRIEDARERMET L BAA V2TV F LY DTVEZY AL A VIIT S
. BA X VO TAREBEVHEENAF LV EOERZHFI S B3, TLxL
VPR BNE B BIEATF VIV EOEGOHHENEMT A0 LEILRD, &
oo R0 h5L )10, MBELLE ) TVXIVTUVEDTLL T VOBEFITHRT,
TVWRVIYITVEZGAA X VOREMMEEPNELL BoTWD, DL, Wi
PREEBECEIONOF VATV ERALTWETD, EJTNVINT VEZY LD
IR TEFIAH S D LHEEE RS,

1

In{A(T)/A(80)}

-5 L 1 .
50 150 250 350
Temperature / K
Fig. 2. Temperature dependences of area intensity for (a) [H;N(CH,),NH,],SnBr,,

(®) [ H;N(CHp),NH,],SnBrs, (¢) [H;N(CH,)eNH;1,SnBrq, (d) (CH,;NH,),SnBrg,

©) (C.;HsNH,),SnBrs, and (f) (n-C,H,NH;),SnBr,.
References
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MOSSBAUER SPECTROSCOPIC STUDIES OF [H,N(CH,),NH,]SnX, (n=2, 4, 6; X = Cl,
Br) COMPOUNDS
Motomi KATADA, Mikage YONEYAMA, and Satoshi KAWATA, Faculty of Science, Tokyo
Metoropolitan University

Mossbauer measurements have been carried out to elucidate the motion of alkylen-
diammonium ion in [H,N(CH,) NH,]SnX, (n =2, 4, 6; X = Cl, Br) compounds.The temprature
dependences of the spectral absorption area for these compounds show that the motion of
alkylendiammonium ion is smaller than that of monoalkylammonium ion. This result may be

explained by the difference in hydrogen bonds.
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Eu-151 A AN 7 —SHkic kb0 A-H KUY = LY 2 IBED
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BERRDPINEY 2B o EY A ERERE - RIEHETT 5 Z S0 RFHES,

2. KB

ERIZE PR U EBRPICHEOH A& TR LY 0 B ALK RS N Y =
U LCKFETER Uy NBFIO Y o2 VRIS AN A THBE 870, B3RS | oBO%k,
B THEEGR U TY 2 VBRERS (HKMY) 277 8T U =9 AtkiicfA T
8RS Uy UAKRE RO, BRI LT oY ALDY 2 VBIERR B, HES

A VICER U RIBESRICHBEH A UT, HEPE KR FEK]T TRE L.

A RN T =Y MVOREIIE 7.4GBq D Sm-151 FERIEE MO, HINBRE LT
Nal(Tl) & v F V=2 a VBRHBERD, ARNTT—FBBRARY MVERT, /=Y F I
AVE2—F—TRART PVEFI U AZNRNTT =35 X =5 =%kl

3. RREBE

() BZEHRTOBSHRE 10D LK Y29 LY 2 YERIEOBSMEE Y (300°C) D A
ANY T —=ARY FVE Fig. 1128 T, Y aVBIY oY LAOBMETIE 3 HORRD A
DEAMINZDICHUT. ARV =T AL ORBTR 2 HOBR S A Shic, Eu(Il) ORIX
PR Eu/Gd IZIEE L. #T R U =7 AQEEDZ NI EEBEIINT 2 HAnns &

Shiz, BOMRREE 400°C £ 5 &, Eu/Gd ¥ 1:3 O ¥ 2 TEEIZ DO T H 5L Eu(I)
ORI H NI, ¥ avBay oy LAOBSHETIE 400°C T Eu(ll) DEREIRRERLS
CEDEICHEINTO S, A RY =9 A ERRE U812 Bu(l) OA&REEMET L
IEEZHN5,

Eu(ll) DERKIZ Y 2 VBEMTFOBMRIZE > TE LS VML B EZZ 5TV 3,
Y2 By O EY AOBSHR (300°C) T Bu(ll) IHIFEAEER LI EN S, # Y
Z LRRTO Eu(ll) OBTTIEH P 20 LB Uicy o VBOBMETHE LIS DhV
KB EEZONE, BETON K= LAOREDORNT, RERDS VAINVEBRLS
Ky a B LEEOH R =D AOKEHT I L &85, Zhsidndhd Eu(l) o4 .
BICBREHAICE &L 505,

T Uy VEMATIEA R =20 ARBEIRRILY, Eu(Il) OEBICKEREIETA SNED -
7o ChiUd. FEETHRY 2 VEBREROBSHREPCESFOEVPTIOMEICLLEEZ
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Fig. 1: Eu-151 Mossbauer spectra at 293K of pyrolysis products of europium-gadolinium
oxalates: (a) Eu:Gd = 1:3, (b) Eu:Gd = 1:4, and (c) Eu:Gd = 1:5. Pyrolysis temperature:
300°C.

5B, HNU U LABRRTOERBEREOHEIZONT, IS ITRFEEMZ TS,
(i) FALKERTOBLR ¥ 2By 0 Y AOFILKED TOBRIETIIH 800°C T
EuS T 5 &Moo T 5, ¥ 2 VEER S (Eu/Gd tid 0.5, 1.0, XU 2.0) D
{LIKBEF TOBGBEFRY D A RN T —ARY MIVERE U, KEaOa7abty Al
SMELTHEAEL, ARV ANEGENAZEICE > TES OIRIZE L /NS LB
EWRENT, BEFREFMILEYHD EusS, S ULEFDH K Y = ABEEKROLERKIZA SN T
hoto

ARV L3 MOREBILZETHY, 2V EV AR SHORETH K =7 L0Y
A4 FEEHBRUTRMREBYPIEELTNEEEL 6N 5,

Eu-151 MOSSBAUER STUDY ON PYROLYSIS OF EUROPIUM-GADOLINIUM
OXALATES
Yoshitaka MINAIL Katsutoshi SUGIMOTO, Koichiro KUWAHARA, Shigeru YAMAUCHI,
and Takeshi TOMINAGA, School of Science, The University of Tokyo

Pyrolysis products of europium-gadolinium oxalates were characterized by Eu-151
Méssbauer spectroscopy. The spectra of the pyrolysis products in vacuo indicated that the
formation of Eu(II) was correlated to the population of gadolinium in oxalate solid solution.
Radicals generated by pyrolysis of the oxalic acid ligand bound to Gd(III) may reduce the
neighboring Eu(III) to Eu(II). Pyrolysis under hydrogen sulfide generated EuS; the yield of

EuS depended on gadolinium content in the oxalate.
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AANTT7 —HRERVEFHNBBRNT S ADEAREIC
BIy5MA
COuk#E)  OABA EEF - HH EHH - §TH KK

(k=]

BREHT U 7 A (Gax0:)RBRIL T v I = A(ALOs) % #8 H 7 pkBRL#)( network
former ) & U T&TeH T AFHN—AHERICBNTE WSR2 52 L TM
LNTBY., BRILIZE Y ZNEDOH 5 ZADHBBMENEE BT IHELZFAEL
oo THIBALRIEAEY —H 5 R & LTOMBA~DHEREE - TWD, HITAIX
EMmE L3RR, BEBRFEOENEKRTH DI, Bk L EDHRBEZIED
MIZT BT LIXIEEIZHEKEN., 2 TARFETIR. BRILICE D25 7 A0XEEME
L RFTEEOFBEEZALAIZT B HITA ANT 7 =3 HERRA D HEE L AN T
HRINEBY T A OFERILEEE RS 5 HN THRZ TR > T

[5£52]

FUIVTABEINS T AHF A (xCa0+(100—x) Ga0s, x = 40~60) 1ZREEHK D
CaCO: £ Ga:O:2FR L. IIEBALEZDDOZHAESDIEICAN, 1550~1600 CT2~
SGRIDERE. KKTERELTRHE Lz, AARNT T =R b ERIEST BRI
1mol% DGax0:% FexOs (Fe = 9603 %) & BH LB 2HE LTz, DTADHIE
FIEEEZ2~15min" $EX THR -z, B (HE7=—V) ) XEXIFTT0
~780 ‘COEEHPE T2~3003F18 oo Ar' L —HF—BE O :488 nm, HA 1w)B X
UYAGL —#—HE (0 : 503 nm, HA15~24 W)W b BB TR o, “Coy
BBHIZRETERY, AARRTT —ZRZ ML OREEIFPAHEIZ10 mCid " Co %l
LEEbDEBREE LTRWTIT R . ¥T7AY =37 NOBEEYE L LTEE
BB R Wz, XEREHTORIE IZCu-Kafik 2 AV CEEREE 1 ~2 deg/ min TR o 7z,
TRANRI AR’ DORIEIXEHE DKBr7 4 A7 HETHRW. FNEAARS MOl
RIS U2 20 E W TITR o T

(R L EE]

Fig.11260Ca0 -+ 40Ga:0sH T & £40Ca0 -+ 60Ga:0sH 5 A D760 °Ciz 1) 5 ELBi%
DXRDAEZ — 2 B ZN RS, HrH LIziERHEIZ60Ca0 « 40Ga:0:4 T A TiREIIZ
CaGa04H(Ca0/Ga0: =1)TH ¥, 40Ca0 - 60Ga0s4 T A TlIFEIzCaGasO#f
(Ca0/Gax0: =0.5)TH D Z LR SN, H VT ABIN T T LT T AOBME |
XV ERT DERMERXY T AOMBIKREL TWDZ EBb5, Fig2iZix40GO -
59Ga:0s * Fe: Ozt 5 A B BIE UTeiRB D A AT T —ARZ MV RRT, BULER]
13Fe”*(6:0.81, A: 1.80, T: 1.12 mm s™) L Fe®*(8: 0.25, A: 1.28, I': 0.85 mm s™) DI 5 A3 8]
ENBD, 760 CTEIB ST 5 LFe™ ORI %K L, Fe QR BPEHI &S iz o:
0.18,A: 1.13,T: 0.80 mm s™), BAIEDF[H# TR DT A V<= — 7 MR TUELS R X
BAOALTNDZ L, B L BRI TBEDOI U ALZBIT R, BER
BRI X HEEVNTE SN, MEEROHFERSEL RofcbDEEL bND, —A,
CCOVIRIBH TIE A ANRT T — 5 A —Z |CBEEREILTBR S s - o Fe’™; 6 =
0.94~1.00, A = 1.94~1.98, T =0.88~0.89 mm s™. Fe’*;  =0.25~0.27, A =1.30~134,T
=0.92~0.95 mm s ) AFe®" O U FIETR EAS17 %5 527 %I Uz, BRI
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X BHEEEIZ60Ca0 + 40Ga 0 5 A THEAMENTH VY . FERME LTEIZCaOH
L Ga 0D HEHR Lz Z &b, MEBHiA AL & LTHENIHEELTNYS
Ca-Ofs &1 E . WEERA AL THHC ~BEFBEH B E 572 dFe MR
N30 LELLN, SHEOERE LB LTS, L—¥—RREIZ L DL
DNT SRR TR 5. £F60Ca0 - 40Ga:0sH T ADHBE L FEIZAr L —F—%
AWTHEE2TRoENERICZEAIE N o led, YAGL —F—Z2 AW THEE
BfTle ol A, L—¥—ROBEBLUIHERTHRO b RARBRS T, A
ANY T = AR MADRIEZRFT R -T2 & Z AFe LFe™ ORI ER S, BEH A
BLORHFRHFHOBAIZL Y., Fe ORINEHRERBI L TWDZ ExbhoTz,
XRDDERELRATDH L, L—F—REDOBEAIIENE Iz L AREHILIZEHETIX
RV RFTRBMBIZ X 0 RERALRNEITT D Z L3ah 5,

T

] T T T J I T I T 1

el
c;;; @ 'WW 3
- 8
“5 ~
=
O
= | (0
—
| | ] 1 ] i | | I 1
10 20 30 40 50 60
20/ de C
Fig.1. XRD patt 1()im30sz o R
ig.1. patterns of (a aQe a203 : i
and (b) 40Ca0¢60Gaz203 glasses annealed _. . velocity /mm sec
at 760 °C for 40 min. Fig. 2. Méssbauer spectra of 40CaOe

59Ga203eFe203 glasses annealed at
760 °C for (a) 0, (b) 30, (c) 60, (d)
[ k) 100, and (e) 200 min
1 T. NISHID:_A, S.KUBUKI, Y. TAKASHIMA, M. MIKAMI, and T. YAGI, 371
B LR mEESSE (&) |, 3B01 (1993).
2) T.NISHIDA, S. KUBUKI, and Y.TAKASHIMA, J. Non-Cryst. Solids, in press (1994)

STUDY ON THE CRYSTALLIZATION OF CALCIUM GALLATE GLASSES BY
THE MOSSBAUER EFFECT
Shiro KUBUKI, Tetsuaki NISHIDA, and Yonezo MAEDA Facluty of Science, Kyushu University.
It was observed that IR-transmitting Calcium Gallate glasses were crystallized by
annealing, 60Co—y ray, and YAG laser irradiation. From the XRD patterns, it was
revealed that a CaGa«O7 phase was precipitated by the annealing. M6ssbauer spectra
showed the oxidation of Fe ions (Fe**—Fe’"). In case of the *Co-y ray irradiated
glasses, CaO and Ga-Os phases were precipitated, and the reduction of Fe ions (Fe**—
Fe?) was observed. The Méssbauer parameters slightly changed by the YAG laser
irradiation, and it was similar to the crystallization caused by the annealing.
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TR SR AR TR R DA R & e
LKRED) OFBFEEA, B7FHKEE

(i) _
G BE % AL ECAL FHbpmp (2,6-bis[bis-(2-pyridylmethyl)-aminomethyl]-4-methylphenol)
ERWES (L 11D RBARTFMERIEZERINTRY., #EHhogkizZn TN,
OJFMEFEHL. BAYLRER L >TWBZ ERbA>TWE?, 22 THEH
T2 JUEE k% ALBEA FHL (2,6-bis[N-(2-pyridylmethylidene)-aminoethyl- (N- pyridyl
methyl)-aminomethyl]-4-methylphenol) 2% % W TN,O BN R+ 2 BT D844 A% L.
AANRY T —ZART ML, BAERPE, ESRARY MEDFERD &8 DR D
AERBIZONWTER Uiz, EREBERMTFLLTNI 74477 IR
CF,CONHZ b HbWNWAHZ LIZ L VBN FHIE S HIZHRD, BIRFORE L RBIZRE
TEHEIzOWTHER R T T,

[5r]

SEAW XEN F%Fig. 1 1ITRT . BEERMT
KEBBXON) 7AdaT7® M7 IR, hoyo&— CH,
A A & UTCBPh, &PF, 2 AWz,

SR DA : BEZESK T T, HL'(1 mmolb), (@

AZ L DREHBRERAZ ) —VEBRIZAZ. Zh% | XrHC=N

BRRMT. b ) EFAT L ORAB®E SN lg
AR ) — VYR EFeCl - 4H,O(1.2 mmol) & h 7 > & — @N/E EU
“

X HIZFeCl, (0.8mmo)&H T v X —A 4 DREA _N =
JRERR A X ) — VBRI EZ TUE L SEHLT HL'
2 6 R=4Y —:::/i‘yj\‘l v—# _Tﬁéiﬁ%%%‘ Fig.1 Molecular structure of the ligand.

T b/ ) A bERER L TEREERT.

B ONTEEBIT OV TR, WALERE, A ANTT —AXRST by, BESRARZ
ORI, A7V IRAELVAN) =R EEFToT,

(R &£

Fig2I2 S5 BI AR LTz BER D A AR 7 — AR M, Table 1 IZ A AR T =5 X
— & %77, Fig 1 TR TOEEIZONWTFS LR DY — 2 BRLND, LpLR
BHZIZITRLNDTAY<—7 b, WEBSADOHEIZ. Table 1 25012 X 5iTEL
BIAR SNz “HBSER DD OV L IIN RV BRR - TWD, Zh b Dk DFe Lo
TOLS. (103 mms") BFHAY Y HEBBEARTMEEOSD #0.5mms™) LY
PRYINEL, QS (1.1 mms?) ZLFTERK LEEED S DD (#10.6 mms?) 1FiE
TEORXEIZRoTNS,

iz, BIERAENSLELNHGMRE— AL OMEIZZ>OBRTIZH LTER

—127—



THRITOBM.THY., ZHIMRIAKLEZRBAE VEEODD (#18.1BM.) LHART
INERBRBDTH B, EHIZZOWMILEDREZTILDOEHMEIZH LT, "By~ s e
TR ESHLWHERERE DT 4 54 L & fTole. FOB. LT bWIEEAY
TREREARTFMEERIZ OV TOEBRTIE S L W1 o722, gkt OFe 1 4
VBMEAE UV REBER > TNWD L& X TehER S &  EHE L ERiRE 74 v v
XD LNTE, Table 1

Fe Méssbauer parameters for the complexes at 290 K

:hl’od)ﬁ“,%# Bﬁgﬁitﬁ@ Q.S./mms! 1.S./mm s*!
3+ N N complexes Fe” Fe®  Fe” TFe¥
Fe /f j-/bi@x v ‘/'{ﬁﬁ?‘% [FEZ(L:)(aC)](ac)(BPhOz 2.52 1.11 0.99 0.28
\ [Fez(L")(ac)1(ac)(PFs): 2.64 0.86 0.96 0.35
WoTnpLHmsn, &5 [Fea(L')(tfa)](tfa) (PFe): 2.60 095 0.91 033

KZDZ LEMWERT DIz,

ESRANRZ M ZFDHOHIE (a)
S iy
EIRBEALF PY 71w o o
F&h73 K CECONH% &WW%
3 2

b bWz skkiz oW T $ Table 1
PHbhr5 X 5izLS.. QS.iZ
REZGEVNZRLNY, ZoZl : W
SN TZAFeTE NI RO ‘ R
NEF8Fe’" iz, OFRFMFe™ iz e o2
B LTV B & Bbh 2, vetoety fmme!

[

Absorption /%

(C)

Fig.2 Mossbauer spectra of
(a)[FezL (ac)](ac)(BPha)z,
(b)[FezL (ac;](ac)(PFs)z and

[ % %_ )t?ﬁﬁ]] (c)[FezL'(tfa)](tfa)(PFe)2 at 290 K

1D Y. MAEDA, Y. TANIGAWA, S. HAYAMI and Y. TAKASHIMA, Chem. Lett.,1992,
pp.591-594.

2) M. SUZUKI, A. UEHARA, H. OSHIO, K. ENDO, M. YANAGA, S. KIDA, and
K. SAITO, Bull. Chem. Soc. Jpn., 60, 3547-3555, 1987.

SYNTHESIS AND MAGNETIC PROPERTIES OF DIIRON MIXED VALENCE
LIy COMPLEXES
Kota KAWANO and Yonezo MAEDA, Faculty of Science, Kyushu University

Mixed Valence iron (ILIII) complexes [Fe"Fe™ L'(CH,COO)1I(CH.,COO)X, (HL' ;
2,6-bis[N-(2-pyridylmethylidene)-aminoethyl- (N-pylidylmethyl)-aminomethyl]-4-methylph
enol(Fig.1), X ; BPh, or PF,) were synthesized. The ligand HL'is nonadentate and has
N;O, coordinated atoms. From the magnetic susceptibility and Méssbauer
measurements, Fe’* ions of the complexes are in low-spin state and so dinuclear
complexes with LS iron (III)-HS iron (II) are synsesized. Detailed properties of the
complexes are discussed.
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K,0-V,0,-Fe, 0,5 7 A DELB iz X B #EE b

uR#E) OARE #i— - FEH

T - B KRR -

mil BR* - Hik

izt ®ic]

NFVUVBEN T ATENVERCEE LA T AN A LEKE LTLlAbhTnS,
INETINSDOHN T ADEBERIZONWTIIZ S OMEBRfTONTRY., ZNHOHEE
BHEIIRAE—L - R—Fay - "o FHRICIVIHENS, TAHYANFIVER
WA 5 RADEEIZONTIE  Fe- A AN T 7 — AN MAERRAWEHRIZED. TAHY
MBI OEHRBMEMTSEVO. PS5 I v K bRABREE»HVO,MEFDH
RIEE~ & BREENEIL. FRBRENERINDIZLABESh TS,

KR TRBEEELAAFOUVBIY T AH T A(K,0-V,0,-Fe,0, )2 HNER
X UCo-yiR A IZ L D #ERIL S &, RFEEOTILEH LMz T 5 B THRNS
W, A AN T = HEB L OB AXREIER E 2RV R 2iTok. BT,
RIS ERRIEEE OE IO T hRE 21T o Tz

[25R]
25K,0 + 65V,0, + 10Fe,0, # 5 A3k

ﬁﬁ}&@l{zco:;\ VZOS‘ Fezo:;%*%ﬁlz\ YE%L\

1050°CC1REREAR %, KKTR®KBTHZ L
WEVBBOH I A e/, BWLHE (ZE7
==V 1IZH T ADODTARIEIZ X v KRDT-
LR EM (340°C) T10~2100 23TV,
CCo-y#R IR & IXZIE TO ~ 9% 10° Gy DFEBH
B CHRH 21T o T, BB R O Co-y 5 B 5 AT
BORENZDOWTFT-IR, A AN T —ZARY
MV EOXRDORIE %47 - . FT-IROHIEIX
BHDKBrF 4 A7 EICE VRIETHR T2,
AARG T —ART M ORIETIET AV < —
7 NOEEWE L LUTCEBEBEER AW, BN
HWERIZ & 0 BETHIE Lk, XEREITOHE
1ZCu-Kofg 2 VT, EEEE 2 deg / minTET
olr, ERE LY T A L BULEES ORE
(ZDYVVT80~300 KD EHBHIZ B TREALE D
JE 2T -T2,

(#5R & £%]

T 5 AR OBIMBEFRL D A AN T — AR
7 MVFig. 1RART L H5RETL Y bk
b, BMkS 7 MZ037 ~038 mmstD—E
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Fig. 1. Maéssbauer spectra of 25K20 -
65V20s + 10Fe20s3 glass annealed at

340°C for (a)0, (b)10, (c)60, (d)600,
and (€)2100min.




DiEZERL, BALENEALZEESTS
Fe"" OEAIRIBIZH 5 AR Y 5 A+ 5
39/ ABTIREA LB LBNS LR .
MR I NIz, —H. DUk A L {EIED
fE SR OBYWLEZ X Kig/zwmd % n
RUTHY. BHRRERLERH I AR
257 LERE LT, X\Aﬂ
Wi BILFT k 525K,0 - 65V,0, - ' Ay Lvvo-.x*
10Fe,0, # 5 A DFT-IRA~Z h L D
AL #Fig. 2 TR Lice H 5 AP HT
780 e MZ Bl & B VO, PUTE i D
IREI(v, YPERLEEIZ X Y 730 cm ™~ &
VRIS T R L TWB DRGNS,
ZHVO,UEE DO HRENIE T T3
T EEZHBND, £72575em’ic
FeO, DU DEFEIRE (v, )BIHIX

L L |lllﬁ

Vv v=0(VOs)

T (arb.)
S > ©

(e)

NBEB, TNEFARANRNYT —ARY % V3(VO4)- g > | ’ l<"-V3(FeO4)
DFER L LB L TN, BRI 1000 500 1000 500
PESRERIETIZE L UTKV,O, MM _ ¥ / cm™

Wit 5 Z & A8, Xilaldrds b i Fig. 2. IR spectra of 25K20 - 65V20s - 10Fe203
S, SRUPEOFTIRZANT BV G308 600, (1900, (31200, and Gyis00min.
DOWREZIZRETHDIDOTH .

H I AR O00DBINIE LT 12 H 5 AL T I v 7 ZAORALERHEL S, WTFhoR
KOERMETH D Z EAHRINT, TR ZNORBHIZ DWW TH bz Curie-Weiss &
BIx—13K L —111KTH Y, BBz X v &RFEORKBRBERHEEERANBR S
LEZ NS, BRBHBRESIZBVTIE. CCo-y#R B IT L BERILECEWLEIZ k5
BRIZEEOEIIZONTHHETEFETH 5.

(5£CHR]

1) T. Nishida and Y. Takashima, Bull. Chem. Soc. Jpn., 60, 941-946 (1987).

STRUCTURAL CHANGE OF K,0-V,0,-Fe,0, GLASS CAUSED BY THE
HEAT-TREATMENT

Junichi KUBOTA, Tetsuaki NISHIDA, Yonezo MAEDA, Fusao ICHIKAWA,
and Takafumi AOMINE, Faculty of Science, Kyushu University.

Structural change of 25K,0 - 65V,0O, -10Fe,O, glass caused by the heat-
treatment was investigated by FT-IR, Méssbauer, and XRD measurments.
Magnetic susceptibility measurement showed that an antiferromagnetic
interaction was increased in the glass-ceramics after the heat-tratment.
Crystallization of the vanadate glass caused by the®Co-y ray irradiation will
be discussed together with the change of the electrical conductivity.
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BEHELELTA P REA A /RBEZIVER
BALEEFTSA POEREKEDERRB. RUBELRE
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TEbXN. SiQERTAIEF* BRIy PETHAZRTEHMEBERX LS, §
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RN, B0 ERBEHALGIMTEIIEZHNET S, FLZhbD&EFNEEX
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(ER

HBEERE LTV AZERCAYZTABRT M) L0688, S U THBRSEAER. 7
NIZULABEELTTNIVEF ML) RUBBBRINVI =I5 I ZAN,
TAZFEERBBRLEXASEDEEENNFe/ (FetAl) =0. 05 0. 15, 0. 3& b &S5 x#E%
Breicmz, ECERERITZNAS. PNI=v2EEZMX (Si/01=20) 552 BBE,
B0+ ICIKAM LU EBBP IS BAMBEE LA L, HBDA, SBKEMIENTH
FEYPBEFAML., GHEITR -7, BohEEEWE. XRD. IR, AN 7~
ARZ M NVORELLRIEL. AT MHEBEIN-ZSDLERBZHL ML
Fi, Na-ISH-5EASA P ZRAVWTERKATTC. IMRRE—&BHKIZEY, 80
~NC. 48BA A VLB ETR-Y, BohEERWE. KK TRAPUESEL.
500C, 2B ESE. SR TCNOZEAL. IR, XZANRNY7—XXRZ b NVORIES®
'ﬁf&‘-ofl’_o

(REEBR)

BICEVWI HBWEBERZLYET CER LEEEEHELFTA PDAZXNY T —IARY
bEFig 1IERT,

@)W%M% meMM%%

@)MWWM ;
WWW g}
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(c) M, / 3 *fww
X\ A
(d) .. / N
[ ‘ [
“‘w\\ /‘——c—-—‘" ¥ g
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Fig.1 Missbauer spectra for Fe-zeolite(a)0.3(]), Fig.2 Missbauer spectrum for ion-exchanged

(b)0.3(D), (c.) 0.15(0),(d)0.05(]) at R.T. Fe-ZSM-5 at R.T.
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BEOFEEE. TNVIZILBIZ»2OLLT. T4V ~Y—7 MMES=0. 24~0. 29mm/5 1,
VUfk 5 Z4HEAE=0. 48~0. 5dmm/s ' X D OEEA. (WEER) DFe* RXEFINHIERE
ol FRIRXRZMNIZDODWT, 620cm 'icFe-0(tetra) CREXNA3BNRA
B, Si-0,Al-0(stretching bending) Io & 5450, 690, 1010cm ' DRIRIT. &%DEEH
EREZBAIILER s CTEIPERMEEHAIZY 7Lz, ZThbEVDEBASTAMICE
WTAL ST O HEHRIZEEGLTWAZ ErD, IZAILERL TERFPIZEA
INTWBZERTREIND,

RIZBIZIDA A VRBLUILIMNDIB LA FA PDAINTT — XX b )VEFig )
IZRT, ThEYD, o3Iz, EFFe3 & AEFe? (4=1.28, AE=3. [5nm/s~ 1)
THHERBEND, ZTZTRONA A A VTHER., 4514 POEAAKLE TN
HZFNAVEBALT Y Na7) &, A A VRETRTHIETHY., KOSBETHRER
FICHFEIS, E2EBRFICEBALLIEETERIEIRLR S,

RIZBIZEDA A VBB LUEIN-SB LA TA b E2BEEZERE,. NOZZERTEHA
LYy INVDIRANRIZ bNVOFIELY., 400cn ' NOREBZ L LD E
BbbnARRBENEZR, TNRSEA A VYEOBEFERICEL->T. NO*, NO. &
LLKWENO;:, NO: REXKED-TCLES>TEATA POEHAKRBEEXNWTNS
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SYNTHESES OF IRON-CONTAINING ZEOLITES BY ION-EXCHANGE, THE CHEMICAL
STATES OF IRONS AND THE CATALYSIS

Naotsugu YAMAMURA and Yonezo MAEDA

Faculty of Science, Kyushu University

Syntheses of iron—-containing zeolites were carried out in two different ways.
One is that irons are introduced through the crystal growth process in the existence
of irons in starting materials and in the other way, irons are introduced by ion—
exchange method. In the former synthesis, we found the evidence that irons are
introduced into zeolite unit cells in displacement of aluminum sites by means of
Mjissbauer and IR spectroscopies. NO adsorption and NO reduction of iron-containing

ZSM -5 zeolite was researched.
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CHEMICAL STATES OF IRON IN CARBON STEEL, MAGNETITE AND BENTONITE

IMMERSED IN DISTILLED WATER
Kazutoyo ENDO", Yasuhiro CHO", Ikuko SAITO and Hideki YOSHIKAWA?
1) Showa College of Pharmaceutical Sciences, 2) Power Reactor and Nuclear Feul Development
Corporation

Chemical states of iron in engineered barrier for underground storage of radioactive waste such
as carbon steel and buffer materials under a supposed condition were examined by means of
Mossbauer spectroscopy. Carbon-streel and magnetite mixed with powdered glasses were
immersed in distilled water for 28, 90 and 364 days. Fe(Ill)-species as corrosion species were
observed for carbon steel and magnetite mixed with powdered glasses under the sample-to-water
ratio of 10 g/l. No changes on chemical states were observed for samples immersed in water.
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DEVEROPMENT OF HYDROGEN ISOTOPE SENSOR USING PIEZOELECTRIC CRYSTAL QUARTZ
Akihito KITAJIMA, Noriyuki MOMOSHIMA, Yonezo MAEDA, Faculty of science, Kyushu University

Tritium and deuterium would be utilized as fuels for nuclear fusion reactor. The purpose of thisstudy is
to develop new technique which can detect isotopic composition of hydrogen gas flowing in a fuel
processing system in the fusion facility. We have utilized Pd coated piezoelectric crystal quartz to detect
isotopic composition of hydrogen gas. Pd absorbs hydrogen reversibly. Frequency shift on the crystal was
detected in hydrogen atmosphere, indicating the change of the crystal mass by absorption of hydrogen
atoms with Pd.
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Figure 1 Plot of Ilnes(CH) vs. Ine&(CH) for CH in Hydrogen
Isotopic Exchange Equilibria between CH and SH
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nation Temperature (M IF {E’;FE Table 1 Values of Molecular Isotope Enrichment Factors &c(CH)
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HAFOHDERDAL S LS CIm Ineo(@l) | Iner(Ch) | tnes(CH)/Ineclcl)
<hrbh, BANREOBEICEED 100 -0.0059 -0.0498 8.44
EmzRLE. REBCAXRFENT 125 -0.0002 -0.0314 157.00
— YDA MOTWAEMHIEDWT, 126.4 0.0000 -0.0306 @
INBOFHEREZTHELTHD 150 0.0035 -0.0192 -5.49
& BEAMBHREZTRTOON 218.2 0.0093 0.0000 0.00
Holo TDOOIHEOCHESHOD 250 0.0110 0.0053 0.48
FIERIZDWT en(Ch) & &1 (CH) 325.3 0.0135 0.0135 1.00
2. (CH)+(CD)+(CT)=0.001, (SH)+ 350 0.0140 0.0153 1.09
(SD)+(5T)=0.999,H=0,9998,D:— 500 0.0154 0.0203 1.32
0.0001,T=0.0001% W5 & T5F .

. igh temp.
ﬁ-@—é (\:\ [z]_ 1 &ﬁ§_ 1 lf.'.?TT approximation 1.33
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1) /NEIEH. Jacob Bigeleisen HE 3 7TEHMHILFFRIKEFRE, 68—-609.

2) /MEIEE. Jacob Bigeleisen HAERFHFH1 990 3EKDAZTFHRE, 43 1.

Hydrogen Isotope Anomalies and the Isotope Exchange Equilibria
Masahiro Kotaka
Research Laboratory for Nuclear Reactors, Tokyo Institute of Technology

A systematic and computational study of the anomalous mass effects in the
H-D, H-T, and H - #H hydrogen isotopic exchange equilibria between CH and
diatomic hydrides(MH) have been carried in the harmonic ossilator-rigid rotor

approximation.
The mass independent fractionation and cross over temperatures increased
with the M-H force comstant when the atomic mass of M was above 12. On the

contrary, these temperatures decreased with the M-H force constant when the
atomic mass of M was below 12.

Molecular isotope enrichment factors, &o(CH) and & 1(CH) were calculated
about CH in the CH - SH equilibria which showed the mass independent fractina-
tions with cross overs(Figure-1 and Table 1). It can be seen from the Figure
and Table that the hydrogen isotope exchange equilibria are able to produce
the isotope anomalies.
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GAMMA IRRADIATION EFFECTS ON THE CURING PROCESS OF
AP/HTPB- BASE FORMULATIONS

V. G. DEDGAONKAR

Department of Chemistry, University of Poona
Pune 411 007, India

P. B. NAVLE and P. G. SHROTRI
E.R.D.L., Sutarwadi, Pune 411 021 India

A slurry of ammonium perchlorate (AP) and hydroxy terminated polybutadiene
(HTPB) upon gamma irradiation (360 kGy dose) got converted into a solid product; this
could not be achieved by thermal treatment at 70°C. The solid was porous having density
1.38 g ml™'. Addition of toluene diisocyanate (TDI) caused almost complete loss of
porosity; irradiation of HTPB alone also yielded a non-porous solid. The porosity is
attributed to shrinkage of matrix localised around surface of AP particles which creates
voids in the bulk. Occurrence of shrinkage taking place in the interphase zone due to
excessive crosslinking of polybutadiene, is caused by the radiolytic products of AP. This
view is substantiated by the observation that the tensile strength of the unifilled irradiated
HTPB (0.01 MPa) increases several folds (0.78 MPa) upon incorporation of AP.
Crosslinking amongst polybutadiene segments in the matrix also enhances because of
radiation; this results into a large decrease in elongation from 109 % for HTPB to 0.11

% for HTPB/AP system.
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Fig.2. Relationship between the DLSS and the DFIT
value; BF3 (a), aqueous solution HgBOg (b),
polycrystalline HaBOg (c), elementary B (d), ByC (f),
Pyrex glass (g), Alloy JAERI R-4 (h), BN (bulk)

Ey- Eo keV

Fig. 1. Spectral line-shapes of prompt y-rays at 478 keV of "*Li
in gaseous BF, at 900 Torr (a), aqueous solution of H3BO; with 4
wt.% (b), polycrystaline H,BO; (c). and clementary B (d). For
comparison, the line-shape (e) of 473 keV prompt y-rays from )
2% Na at rest, in which Doppler broadening is not expected at all. (i-1), BN (1-16am) (i-2), BN (2nd finest powder)

The abscissa indicates the value of E, — E,. E, equals 478 keV (i-3), BN (finest powder) (i-4), TiBy (1-2}11m) (jth
w
for (a)-{d), and 473 keV for (e). The open c?rcles represent the powder sam;>7:ls‘l i
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NON-DESTRUCTIVE STATE ANALYSIS OF BORON BY MEASUREMENT OF PROMPT 7 -RAY
Yoichi SAKAI, Chushiro YONEZAWA, Hiroyuki SAWAHATA, Yasuo |TO
Daido Institute of Technology, Japan Atomic Energy Research Institute (Tokai),
University of Tokye

Prompt 7 -rays (478kev) of "*Li produced in the '2B{n, @ )7'Li reaction were
measured. Since the 9 -ray is emitted from "*Li in flight by the (n, @) recoil,
the spectral line-shape is recorded with Doppler broadening. The Doppler
broadening, i.e., line shape should reflect the physical and chemical
environments of boron because 7"Li degrades in matter. We discussed a
possibility for new non-destructive state analysis ysing such an interesting
phenomenon.
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Fig. 1 The distributions of total activity LaCgy and LayCg( among various organs of rats. (2) 4%
Albumine solution and (b) 5% PVP solution.
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Fig. 2 The distributions of activity per weight LaCgp and LapCg among various organs of rats. (a)
4% Albumine solution and (b) 5% PVP solution.

THE DISTRIBUTION OF METALLOFULLERENES AMONG VARIOUS ORGANS OF RATS

Shinji KANANISHI, Tokyo Metropolitan Research Laboratory of Public Health

Makoto WATANABE, Tokyo Metropolitan Isotope Research Center

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

Kenji TOMURA, Institute of Atomic Energy, Rikkyo University

The aim of this work has to investigate biological properties of metallofullerenes quantitatively

without use of radiotracers. The aqueous metrofullerenes which have lanthanum element activeted by
neutron had been inject the rats. It obtained to distribute various organs of rats.
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FOLO>IZ, LEHIESBEn, BOEFOELEBHL, MIIBREIA 2 &0 HEEN
BWRIBOhAE., BIiBUZoHIE, CHMBLEAEE2RULUAS. 45 BHEZILIEL A
FHbBshr,

UEDESI, k81, FRCHEBFCLISCBREILEEIHICS VWA, BrEto
FEWBUSATOIREBHREARESTCEULAEARBEDE2RT e RE S ITE- -,
IOt TOFTFORVERBEAMEERMILTCVWZ EEXLON, ERELTXT S
LYV 7LV UBEBoRHAORICBU SR BLERETE S,

Table The Time-Dependen Concentration of Radiocactivity
in the Tissues (DPM)

1 hr 3 hr 6 hr 16hr 30hr 45hr

Liver 5.8x102 6.8x10° 6.9%x102 7.3x10° 6.4x10° 6.0x102
Spleen 5.9x103 1.1x10% 9.9x103 1.3x10% 1.6x10% 8.5x103
Kidney 4.0x103 4.6x103 7.9x103 8.1x103 5.6x103 5.5x103
Brain 1.6x103 1.2x103 6.7x103 4.5x103 7.6x102 1.7x102
Lungs 1.1x10% 4.0x10% 1.1x10% 8.1x103 2.5x10% 4.7x103
Heart 2.5%103 3.5x105 1.9x103 8.5x103 2.0x103 1.7x103
Testicles 2.2x102 3.2x102 4.9x102 7.5x102 6.2x102 1.8x102
Blood 1.3x10% 8.1x103 4.0x103 4.5x103 4.0x103 2.6x102

PHARMACOKINETICS STUDY OF WATER-MISCIBLE FULLERENE BY l4c
LABELING

Koichi KIKUCHI, Shinji KANANISHI, Keisuke SUEKI and Hiromichi
NAKAHARA, Department of Chemistry, Tokyo Metropolitan Univ.
Shigeru YAMAGO and Eiichi NAKAMURA, Department of Chemistry,
Tokyo Institute of Technology

An isotopically economic and practically convenient
synthesis of 14c_1abeled fullerene la was achieved in four
steps starting with >97%-enriched 14CH31. Studies on absorption
and distribution as chased for period up to 45hrs indicated
that this compound rapidly distributes into liver and remains
there for along time. It also moves to various other tissues
including the brain.
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1. Shigeru Nagase, Kaoru Kobayashi, Tatsuhisa Kato, and Yohji Achiba, Chem. Phy. Lett., 201,
475-479.(1993)
2. Table of Isotopes seventh edition

PAC STUDY ON "“Ce ARISING FROM'“La IN METALLOFULLERENE
Kanako KOBAYASH]I, Keisuke SUEKI, Koichi KIKUCHI, Yohji ACHIBA, Hiromichi
NAKAHARA, Department of Chemistry, Faculty of science, Tokyo Metropolitan University
Yoshitaka OHKUBO, Fumitoshi AMBE, The institute of Physical and Chemical Research
(RIKEN)
Kenji TOMIRA, Institute of Atomic Eneregy, Rikkyo University

Purtubed angular correlation (PAC) method was applied to the study of La-metallofullerene. We
observed the spin rotation of "“’Ce with half life of 3.4 ns after the decay of “’La in LaC,,. The
result was compared with that of ia203 and La* in 1mol HCl solution.
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OBSERVATION OF LABELED FULLERENES WITH "'C USING PHOTO-NUCLEAR
REACTION

Tsutomu OHTSUKI, Kazuyoshi MASUMOTO, Laboratory of Nuclear Science, Tohoku Univ.
Keisuke SUEKI, Kanako KOBAYASHI, Koh-ichi KIKUCHI, Faculty of Science, Tokyo
Tetropolitan Univ.

Labeled C,, and C,, fullerenes with "'C were produced by (y ,n) reaction using bremsstruglung
of E., =30 MeV. They were separated by means of HPLC and the 511 keV y -rays from 8~
decay of ''C were detected in coincidence with two BGO-crystal detector system. Production
mecanizum of the labeled fullerenes such as monomer and dimer will be discussed.
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