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DEVELOPMENT OF CRYOSTAT FOR MOSSBAUER EMISSION SPECTROSCOPY AT LOW TEMPERATURE
-ITS APPLICATION ON A STUDY OF AN ALIOVALENT Fe(l11) IN FROZEN AQUEOUS SOLUTION-
Masakatsu SAEKI|, Masami NAKADA, Nobuyuki M. MASAKI, Advanced Science Research
Center, Japan Atomic Energy Research Institute

The design and capabilities of an experimental setup developed for the
Méssbauer emission spectroscopy of Np-237 were described. The capabilities vere
demonstraied by a study of the Fe-57 Mssbauer effect in frozen solutions. Ve
confirmed the existence of an aliovalent state of Fe-57 at the temperature up to
35K. In order to dermine the relaxation time, time differential Mossbauer
emission spectroscopy is being attempted. ’
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of the system for time differential Mossbauer spec-
troscopy. The remaining detailed were reported pre-

viously®.
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Fig.3. The spectra of ’Co in a dilute HNO, were measured by event-by-event mode at 100 K:

(A) Mossbauer spectrum integrated ADC 0, (B) time spectrum integrated ADC 1, (C) energy
spectrum integrated ADC 2.
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(1) Wb, %3 6 HHSLENRESHETRE, P148.

(2 ) M.Nakada, N.M Masaki, M.Saeki, C.Sagawa, Y.Aratono and K. Endo,
Hyperfine Interactions, in press.

'~ ENHANCEMENT OF A SYSTEM FOR TIME DIFFERENTIAL MOSSBAUER EMISSION
SPECTROSCOPY WITH EVENT-BY-EVENT MODE

Masami NAKADA, Nobuyuki M. MASAKI, Masakatsu SAEKI, Advanced Science Research
Center, Japan Atomic Energy Research Institute _

A system for time differential Mossbauer emission spectroscopy was developed. The system
was constructed of three ADC modules. One of them was used for energy information. Time
differential y,y and X,y coincidence Mossbauer spectra could be simultaneously measured as y or
X ray could be selected from obtained energy information.
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MOLECULAR DYNAMICS IN [FeX(CsHs).] [Fe®Cl,] BY Mossbauer ABSORPTION SPECTROSCOPY
Hitoshi SHOJI, Takashi HATANO, Ryuichi IKEDA, Department of Chemistry, Univer-

sity of Tsukuba

Molecular dynamics in [Fe®(CsHs).] [Fe™Cl,] were investigated by Mossbauer ab-

sorption spectroscopy at various temperatures (78K - 370K). The results in DTA

and DSC measurements showed no phase transitions in the temperature region ob-

served under 399K of the decomposition point. Mossbauer spectra were analysed as

the combination of two doublets correspond to each component of the ion associ-

ate.

From the parameters, especially temperature dependence of the peak area, it

was concluded that two component iens do different rotational motions.
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Fig. 3 Time differential emission Mossbauer spectra of [CoFe20(CHaCICO2)6(H20)3] at 227K
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EMISSION MOSSBAUER SPECTROSCOPIC STUDIES ON MIXED-VALENCE STATES OF
TRINUCLEAR CARBOXYLATES

Takuma SATO', Fumitoshi AMBE', Motomi KATADA?, Hirotoshi SANO?,

Sonja DEISENROTH’, Hartmut SPI ERiNGs', _PhilipéjGUTLI@Hi The Institute of physical and
Chemical Research', Faculty of Science Tokyo Metropolitan University®, Johannes
Gutenberg-Universitit Mainz’.

Time differential emission Mossbauer spectra of [CoFe,O(CH,CICO,),(H,0),] were measured at
227K. A time dependind spectral change was not observed up to 320 ns. The results indicates
that the chemical environment of decayed species is constant within the time range.
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MOSSBAUER SPECTRA OF ORGANOANTIMONY COMPOUNDS IN FROZEN SOLUTIONS

Makoto YANAGA, Department of Chemistry, The Jikei University School of Medicine
Kazutoyo ENDO, Showa College of Pharmaceutical Sciences

Toshio SHIMIZU, Hiromichi NAKAHARA, Faculty of Science, Tokyo Metropolitan University
Masashi TAKAHASHI, Masuo TAKEDA, Faculty of Science, Toho University

A systematic study of organocantimony compounds, (RCsHa)sSbX. (R=H, p-CHs, p-F, p-Cl,
p-CFs, o-Cls; X=Cl, Br) was carried out to examine the effect on Mossbauer parameters
of the substituent on the aromatic ring. The Mossbauer parameters obtained in poly-
crystalline form reflected the steric effect caused by position of substituent on the
aromatic ring. On the other hand, the spectra observed in frozen cumene solutions

indicated the electronic effect caused by substituents
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E)BEEL. RLEFX)OAY ISR 0EORFMEFN)EIBOERMLET(L)NE
ETBDOT. ChoOskiE, N-X-LORFRTIE, X=SbDE&10-Sb-3&FkbaEH
3, BEREESDTRB=AB® C2ODERIS7 M FZINEISHZ. 7VFELD
B, -2&MEahTOSS) | BUABSHNAZEI£TEE. Th+1(0HAY
T3, PUYFEAMEVDOT VFEVOBERILER+3E+5T, +1 OBEEIED
TE2LU, #->5T. SD(UMEEMDARNTI T —ZART FILOBEFITEN, F2T
CASDIEAMEARL. 12ISbAINY T —ZARS MVOREERSE, £k K
BEREEAMBICONTHRE LA,

[=E]
o b7 (Scheme 1) &iELT FEA(IIDOTHFARZ-78CTRYITF

W7 IoTUEYT B = &Ik > TR=t-Bud & £ I-DitBUADSbO% . R=F7 &7 F
LD & =(ZDIAJADSbO% B, F7-. DitBuADSbO% o-Chloranil&é 2 OO A4
vHTREEE3Y - &Ick UDItBUADSHO - o-Chloranilz &7, '21SbAz/x™
7—RRY MLEEFNENOEAESE. DitBUADSBOM Y A ¥ BEEREICD LV T20KT
BELE, BEGI T 0) FInSbEREITEDLLE,

Scheme 1

(BREEE]
BonEARY bIVEFig.IIC, RS A—4—%Table 1IZ7RY.

DitBuADSbO & DIAJADSbO®d(£Sb (I11) Mok Y A= LMERERL, Sb (V)
DL YBASMIChEL, Sb (I) (Scheme 20a) T 5 &FNDETFEE L 55%5p°
T, SEREERS5?DOSh A1) &yma<, 55°DSb (V) LUKXZLDT, Sb (-
I) {E2HDolxSh (1) &YAE<L, Sb (V) KUMTNZ EpHEEN, Bdh
#5(2Sb (I) DREEBETZHDOTIIAN., BEBRICTEILICL-T, BN



Table 1 121sb Mossbauer parameters at 20K

sample 5/mms™ eZqQ/mms'1 n r/mms’! . g %, Prics
DitBUuADSbO -4.05 18.5 0.34 3.22 % %0 V\\ ;

DIAdADSbO  -4.39 18.7 0.20 3.55 % 80 \ .
DitBuADSbO  -3.97 16.7 0.36 3.67 & . _ -
(frozen solution) w0 D“i“:?‘;
DitBuADSbO - -4.86 17.9 0.40  2.75 | \s\ i

o-chloranil 9 .
o\
R DIAdADSDO
o_ '- - ; '3+ PR
/ N—-»S; 100 , ﬂw«;wvw««
. g/o— 90 \\ /
N ———3 Sb * - > a _ 3
/ T \ ° % W / DitBuADSHO) -
‘ o-chloranil
(o] ’ R 100 v, e, !r,-\wmy- ‘
R B
. a b 90 \".\
. Sof DitBuADSbO |
Scheme 2 d )
mE&Sh (I11) 4k (8-Sb-3) DERHEZ SN 2000 0

velocity/mms™ '

B, LML, AZRND T =AY MNICEERIIZED Fig.1 "2'Sb Mossbauer spectra at ZOX
ShEMo e, TNIL8-Sh-3DHEDERLIENVD, NSA—-S—[CHEHOESE
CRLWIPONTNNDHTH S, o-chloranilDMBOBEIZ. 1DDEEEHT

B=7MHED10-Sb-4TH S, LYADRT Y FEDBABHS+3THDLER
BLTW3,

Reference 1) A.J.Arduengo III et al. ,J.Am.Chem.Soc., 109,627(1987)
2) A.]J.Arduengo III et al. ,ibid., 113,1799(1991)

12151 MOSSBAUER SPECTRA OF ANTIMONY COMPLEXES OF DIKETOAMINE

Hideo MORI, Masashi TAKAHASHI Masuo TAKEDA, Faculty of Science,
Toho University

1215y, Mossbauer parameters obtained for 10-Sb-3 complexes,b

DitBuADSbO and DiAdADSbO, do not contradict with oxidation number of
+1 for antimony, which is very rare and suggested by Arduengo III et al.
based upon the crystal structure of DitBuADSbO. The more negative
isomer shift for DitBuADSbO-o-chloranil with Sb(IlI) than DitBuADSbO is a
further support for the assignment of Sb(I) in DitBuADSbO.
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bivbiud, RShX BIO= MR T »F€ » (VOSKDEARES, 121Sb A 2N T
— AT MVTHREL TV B, i, CH ~C(CF) 0HACE0T 2 HEEEAL L 72TolSb(C H,
C(CF 01, TR T EX AL OBEDT o FE - DhpE AT X id, BRBEN ST
BEIND LY /NSO EZRNILID, £ I TT BV EBRO TERFRIAFON
HEE, TEANVKEOUEANED XD ICTEAT H50EZWUSNICT 5700,
Ph,SbL,, (HL=CH,0H, CF,CH,0H(Htfet), (CF,),CHOH(Hhfip), Ph(CF,),CON(Hhfab) )%

G UZ DS X 2N 7 — AR T MVERE LTz,

(5288 Ph,SDL,13Ph,Sb(ONe),DAKH:D ABHIT, XTIV 3% K LPh,Shbr,
DI & - TPz, BERA A 2 (AcO)HDEENL L 72Ph,Sb(0Ac), HBEERIZ L D Ak L7,
121Sb X 2/ 7 —ZARY FIVITHIL5 mgSb cm2: L 3 BAFIULE LT, Cal?taSn0,
(16MBQ) AR & LT A AN 7 —a > bo—F—, Austin Sciencefl: S-600% >

T. 20 KTHE U7, Stk 7 b (6) O
3. 20T InSbOfifiAEFAEIZE LT,
FHEREFBE) BoNI A RN T =R MV
2Fig. 11T, A AN 7 —5 X —%7—%Table. 1
IZE &7, MBTHEAEEH(e2gDIZLETATH
D, TEAVAFREY b7 MY TIVEAICE
DEL DPEFNGHE LTINS Evbh3b, el
ISEALE TOBEBAEA RS 50N € OHHit
{30Me<tfet<hfip<hfab T, 7 FE 2 Dop L+
DRE 2=y a PNIDRCHPLTHBE I E
BOING, ZhiEA Y ) —IVORECFIZEZ TH
2 EIZE D BERFORI M EIHER

Table.1 2!Sb Mdssbauer parameters at 20K

100
90

compound 5*411ms'1 equ{nms‘l 7 2F4nms'1
Ph3Sb(OMe); 464  -8.6 O 3. 62
PhySb(tfet); 4 47  -13.9 0 3.31
PhySb(hfip); 386  -16.0 0 2.48
Ph3Sb(hfab); g 9( -22.1 0 2.78
Ph3Sb(OAc), 3.31  -19.3 (.68 2.78

k relative to InSb at 20K.

—100—

I T

v/ mms-1

Fig.1 2'Sb M&ssbauer spectra

‘of Ph,SbL, at 20K



Uy D387V F € D5 ARSI N TS T EER LTS, HH
K7 MiE. OMe>tfet>hfip>hfab ONUTIA LTH D, SO TIXAR/R<OEDT, 7
U FE B DSTETHIE 130N tfet <hfip<hfabdIIBIA LT3, T ONEFIZE
DCFIZ L B BBARD SEZ 6N L TRIIR LTS, THUIbsEFHIEDEENL
£ENIED B Lo NODOREDENNIXBREREE L 5ND, NSDILAEYT
id. LOBZCFIZHZ T S EIZ& D 70 F € 5pilF0v { ALFCH DN T
V&, BpEFIC otZ) Lo NOWEDT B2 DSETFHEENERLTHEHDEEZ 50
bo UTehio TRALFISsETEFI K S, HECF NI THHEHRLEVES
Z6NB, [HUKLHIZ6oel SITL-T g0l
(CH,),Sb(0COR),DHTHIHESN TS o
9, LLID X SITT IV a— LR A EAL OAc
JHF & BRI T T EAILAMICENTET S 8T
L&, SpEFDE DN SER, ERED
TAARIRERITHRTE UL TSR RO
SIZTTRTHRTEXRNIENRES, &2 U o tfet
517»: VRN F OB R DHEA
BIER IR LT 5 BN S S DIZERE
%ﬁﬂ—_%cpKab%Zao Fig. 2 |3eqQoisetfii  10f

2r

Fokalo LTI my bLiboThs, | TP
BORBEOC LIS, WEREIDTHRICHY Yy ¢ 5 o n u 16 18
*ﬂlﬁf}\%@ T oFE ./0)51) F&%Lugli pKa

BTk A U B OB %)%  Fig2 Correlation between pK, for ROH
2B EOHHERTE B and |€qQl for Ph,SH(OR),

(B SCGRD 1) BT ARE, FEREIE, PTHRGINEE /NESTRE, H R, PSRk, eSS, I
SHEF RS (199D , ABX 2)Willam E. McEwen, George H. Briles, and Brandford E.
Giddings, J. Am.Chem.Soc., 1969, 91, 7079-84 3)Ram G. Goel, John N. R. Ruddick, John R.
Sams.J . Chem. Soc. Dalton., 1975,67-71

ANTIMONY-121 MOSSBAUER SPECTRA OF TIGONALBIPYRAMIDAL
ANTIMONY (V) COMPLEXES WITH METHOXY ANDIT'S DERIVATIVES AT
APICAL POSITIONS

Naohiko KASUYA , Masashi TAKAHASHI , Takafumi KITAZAWA , Masuo
TAKEDA , Facult of Science , Toho University

The *'Sb Mossbauer spectra of Ph,Sbl., (HL= CH,OH, CF,CH,OH, (CF,),CHOH,
Ph(CF,),COH) at 20K show that the substituents on the oxygen atom of the ligand
exert influence on the oxygen's electron withdrawing ability of Sb 5p, electron,
whereas oxygen's attractiong power of Sb 5s electron is not affected by the substitu-
ents. A good correlation is obserbed between the values of [e2qQ| and pKa.
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1B08 Ph SOXEUEEMDBSb X RN T T —INYT hILE X IRfEREE
(REAE) OdtEEs, RUER, S8 E, "THHMNE

bhbhELDTLFEL (V) LEMOBTREE, WSox XA NIT7 —HkECLY
MEL TE . RSbX,(R=Ph, Me & &; X=/"\OT7 V)ER,SOXTREBFREEEHRNDKESICH
BOODEWYHBZERBEICAMS>NTVWS, REbhbIFR,SbI,[R= CH,CHs, p-CH,CH,,
p-CF,C,H,)EPh,SDINZIX XN T —Z Y MILEBIE L, Sb-HEEDEE D HUEL,
BETRAFHNTHBIEERFRUAEN]. ThERBTSEMNT, Ph,OINBERERE XEES
AR £ T8 o 7. £ARSOXELAMICIE, So-XDIEEEN 4 Y E R, HEEKEE
BEBBEE, ThEYBSH-XBBEVWHDDORY TEALMNEMMEE .2 LS (SO-XEEESE
DNISTEALZATSIEE) BEPHSA TS, ZORENIBE THSDA XN T —INT X —
APEDLIICELZPHIRETL . & 5ICERLUELY{EF (mineralomimetic  chemistry) DFRZE
EEH TV 5 BIZ(Ph,SH)[CACN)JEBADT, ZOEEE A ZNTT—ZNRT R ILIZDL
THHRET 3.
[8&] Ph,SbX (X=BF,, BPh,, OH, |, CI, Br, NS XBEHDAETER L. PSoX ARG T
—ZNRT MLIZER (15 mgSb cm?) HLUHRE (Ca™'™Sn0,) %20 KICAHL T, Austin
#HBS-6004 XANYT—ZANT pOAX—2ERVWTEEL /=, 4 idtransmission integral ik T
BIHV, BEES T FOMEI20 KTDINSbE X
#IZEL

Ph,Sbl & (Ph,Sb)[Cd (CN),|DBEAE R X $REH 7 —
#3Rigaku AFCS5STHRIEL, EREFETHEEE
BE, RINZREICLIBBULETLE L.
(R £ #%®] Table1(ZPh,Sbl &(Ph,Sb)[Cd
CN),D#ERFENT -2 ERT. £7/Ph,Sbl&

. +

Ph4Sb[Cd(CN)3] (Ieft) and Ph4Sbl (right).

IZRT.

Table 1 Crystal data for Ph,Sbl and Ph,Sb-[Cd(CN),] Table 2 ' Sb Méssbauer parameters
compound Ph Sbl {Ph Sb)[Cd(CN) ] compound ) e’qQ
M 557.08 620.64 mms™ mms”
crystal system monoclinic monoclinic Ph SbF 4.21 -6.5
space group P2/n (No. 14) P2/c (No. 14) Ph,SbCl 3.56 -6.2
lattic parameters Ph SbBr 3.37 -75
a/A 16.615(2) 19.807(5) Ph,Sbl 3.21 5.1
b/A 10.582(1) 8.46(1) Ph,SbOH 4.52 -3.4
c/A 12.698(2) 31.079(7) Ph,SbBF, 3.06 00
B° 105.514(8) 90.40(3) Ph 4SbBPh 4 2.96 0.0
Z value 4 8 Ph,Sb[Cd(CN),] 294 0.0
R 0.039 0.063
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1007 SEILSh-IOBICBVREE P55 CEAB EBARES

HsEEETH ), Sb-l= 3.370(2), Sb-Cax = 2160(1)
A, (Sb-Ceq)av = 212 @ ATH 3. %7/-Sb-IOREICH
BLEBEPEVWEEIAE, 7OFECETDUEPLE
UEARHMEXBEEFERLTWVWS., COBER
Ph,SolFD I TR AL A AT, ATREFLE
ICIZ-082NERMHIHB3ERBON B3 TIXIANGT—2R

80

100 [+

~100
® ~NY MILOFREREXFEL T3, #%EIE, [CA(CN), L.
= 90 N — R4 Ph,So *HE L T 55 V) Ph,So* M

Ph4SbBF4_ *ﬁiﬁ(C-Sb-C)av - 109(6)° é: 7:; - T{,\é B EB(Sb-C)aV =

213@) ATH3. LPL7LFELEST/HDOER
1332002 A T&HY, BIPEAFIEEEEEL->TWV

90 | 4

sok ZmﬁWH 5. BUEMILROBAY 51E, MBI A LT
100 B i Ph,Sb* & LM 2 &1 & 1 —RSTHERREE D[CA(CN), ],
R AT PHES L EEAD NB[2]. h5OMERERE |
9w r PhySbBPh4| WA AL DBENEILT B E, KEKTUFELE

. S by OBENEILT 52 & PR PICE o 1.
om0 Fig. 2K 7 & 310, WTROILANEEHBEHEN 1 -
v/ mm s’ 20 LAWE WS 22 X RN I T —Z R b

Fig. 2 121Sb Mdssbauer spectra WEEZD. BIFICE>TAOhEX INTT—INS
at 20 K for Ph4SbX. - - .
X—%%Table 20.F &8/, ThICL B LR MEHES T
b (8) #°3.0 mm s B THETRETER (e9Q) 0 mm s'DIEEME, Fh&b Hirk
QRN EVWHERDEEFE OEEMPI BB &b H 3. BI& EX=BF,, BPh, [Cd-
(CN), | TH Y, HERX=0H, NOF (A DBEETHSB. ZhIEPh,SHOHTHEE LML
THY, MERETEFEIEEDLEY, REGFEAL=ZAMMECEH TH 5. WUEFUES
TR7CFELDEDODpEEIRE L {BERICHST 3N TN QL0 mm s'iCa 2 &FBEh
BZHRBICHE S W AEEBFIC mm s" £5-oTWV3., ZhICxH UL TEFmEREBETIRE
BEnlqQQnE " ifFsh3, EBEZOMEIR-75 — -34 mm s"THUEFOT7 > FE L5p8iE
DABEDIFIE DB TE S, Ph,SbID X XN T — /85 X — 23 Sb-IDHEEADEFEER
LTW3Y, ZhiE=AMmsEREEMDO TR TIRERNEVWAEEDA S,
Refereces
[1]1 M. Takeda et al., Hyperfine Interactions , in press,
[2] T. Kitazawa et al., J. Chem, Soc., Chem. Commun., 1993, 111é.

121Sh MOSSBAUER SPECTRA AND CRYSTAL STRUCTURES OF Ph,SbX COMPOUNDS
Takafumi KITAZAWA, Michiyo AKIYAMA, Masashi TAKAHASHI and Masuo TAKEDA
Department of Chemistry, Faculty of Science, Toho University
'?'Sb Mossbauer parameters for eight Ph,SbX compounds have. been found to be associated
with the geometories around Sb atoms: tetrahedral or distorted trigonalbipyramidal coordination.
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1B09 7 FEL (I) =959 I—FAAMPDRSh 4 XS5 T7— 2
N T IV ESbCl, (12-crown-4) D fE S48 i&
(RFAIE) O IE, JZFEH, THGEMNE

BEBIET7FEY (M) OS5 LI —FIFIMAOXIGHEERIT»Y I hbhi, Th
I B ESbCI B FH15-7 575 (15C5) ¥18-7 577 >-6 (18C6) DSMEZE /- (36MENDER
FRFEMHEMEHALTSHY, Sb-ONFEREILSCI,-(15C5) T2.90A [1] , SbCl,(18C6) T3.18 A
(2] TH2. ZOEROEVNSHEFADRIDEVERRLTWS &Bbh, V57T
—FIOFDLBRAERNTWVWDS EE Z S NI MILEFHDOIULBEFHBEOEREDEL->TW
BEWEESND. R TIDI & LIBT3 /-5HIZSbCI, (crown) (crown = 12C4, 15C5,
B15C5 (N>/-15-7 57 >-5) , 18C6, DB18C6 (I N> V-18-crown-6) ) O 2'ShXx X/\ry
FT—2ZNRYT MVEBRIEL, &4 TSbCl,(12C4) &£ SbCI ,BI5CE)DXIFEEREN 2 H bk o 1.

[528%] SbCl,(crown)ld, SbCl,& 75> I—FILECC, P A MUIRTRISEET
Bz, PSOXARNGT—INYT ML, Ca™'™Sn0O, (16 MBq)%2#fiFE& L T20 K TAustin
Sciencett#S-600X X/ 7—a> bO—5—EAVWTAIEL £.

XREHT 7 — 2 1SRigaku AFCSSTHIEL, BELREEEATHRWEDS, RNZRETRE
fEU %, REFHT — 45 ; SbCl,-(12C4) : BEElBER, 2REBEPe (No.17), a=12.053(2), b=7.965
(1), ¢=15.020(2) A, B=90.39°, U=1442.1(6) A®, Z=4, D =1.862 g cm>, 2478 HIZ DV T R=
0.027, R,=0.026. SbCl,(B15C5) : B$4&R, ZMEEFF2,/c (No. 14), a=9.131(2), b=12.656(3),
c=16.438(4) A, B=99.25(2)°, U=1875(1) A%, Z=4, D =1.758 g cm™, 1996 & =3¢ L T R=0.057,
R,=0.062. '

EREER]  Fig. 112SbCl ;(12C4) £ SbCl - 100F ' o
B15C5)DHFHE ERT. SbCl, (12C4)C I3#ER%E
BICRE 22888ED SbCl,- (12C4) R FH TFET 3 17,
DFEEREFIEAEES BV, WTFhOY B
DCLIZTTILI—FUN L RS> EBET, D

B

90}- crystalline A

8

~ 8bClg(15C5)

o
(=]
T 1

k P2

100 !

o0 -

B SbClg-(12C4) 4

80r .

— -

1 1 1
-30 -20 -10 0 10
v/ mm st
Fig. 1 Molecular structures of SbCls-(12-crown-4) (left) and Fig. 2 121Sb Mdssbauer spectra at 20 K

SbCl4-(benzo-15-crown-5) (right). Antimony, chiorine and for SbClg and its crown ether adducts.

oxygen atoms are shaded.
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_— T FLOEE TH 5. SbCI,EEH DS 1t

[ T T T -
- b 1806‘:’%9 DCE O EARBRICE 5 H VA, (Sb-0),,13ShCl
e 121 . pBiace M"Y (12C4)T2.81(7)A, SbCI,(B15C5) T2.96(6) ATH
EoL %60 e 3. ZAETICHIB ATV BHNAE S5 5 & (Sb-
Qe B15C5 1 0),,1&
N sk B SbCl,- (12C4) <SbCl,- (15C5)
Jc <SbCl (B15C5) <SbCl,- (18C6)
6 ® | . .4 THY, cOMDOIEICSh-ONEEEAY BV ER
-10 8 A 4 bh3, HEEEAIESb-ONERIELDE

8/mms! MIBTHOEIHLF SS 5N B EEAD NS
Fig. 3 Relationship between 8 and e2qQ. DT, IR ERREM I S REE D S E FROIEIC
Tor thfa crowr‘l ether adduct‘S'(O), and 8bCi 4 AT EEHESND.
in solid and in frozen solutions (O). ‘ Fig. 24 fCEa01 1040 IZ DT RISk X XY T7—
AT MVERT. ShCI MM ERRTE & ICL U INT MIVHEIEL, ZOEER Y
SYLROBENMNEWVEEREV. THEDLBEO LASTICWIC LK > TERIEFRY T b
. (8) PEOFEICBEL, RERHIINRYT MU &L > THREBTFREER (e%90) bk
PLTWBZ ED DL B.
Fig. 31220 KTDINSb & HHE L L /= 0& e®qQDEEFRERT. RIS I Th <, SbCl,
ERPRREBBRFOSCINELEERTVS. FMHFRICLB/N5 X —2DF1LIR, DCI,
RREBBTIZEICLINTRICTHFET 3Sb-CHEEDBEIICHERTELIKZW, £25
TSH(EBMTIE X RN YT =135 X — 2 I EF RO LFREMEDREICKE S h,
3E2qQICHBEFr B 22 &SN T3, Thb BEMNL KRESWAEF W pBENTH
B3iFE, SBRENAMEICAKEL fqQbKEL KB, LN >TFig. XM ETRT 3 12K
NEIFHZ3Y, BALEFHOILBMEFNBEED BT EIIEERL TS, T &ITSHCI,
(12Ca)DfEIE 7 W) NE <, SFEFBICTERES [Sb Cl P BOMBISEIVTWVS, XN
YT —INT A —2 D5 HT I EEREER
SbCl,: (12C4) <SbCl,: (15C5) <SbCl ;- (B15C5) <SbCl; (18C6) ~ SbCl ;- (DB18C6)
DIBEIZEMT 5 EEZB NS, COEFREOXKFEEDP SOHEE—FL TWVW3.
FEXFRES (n) DER
SbCl,- (DB18C6) [n = 0.18] < SbCI3 - (B15C5) [0.26] ~ SbCl ,- (18C6) [0.27]
<8bCl, (15C5) [0.53] < SbCl,* (12C4) [0.66]
THY), BIIFEFMPIMMEFRUCTEELEE->T B E, BRPEZBIERUIE FHOHA
TRRESHELSE->TETWVS.
References [1]E.Hough, D.G. Nicholson and A..K. Vasudevan, J, Chem. Soc., Dalton Trans., 1987,
427. [2]N.W. Alcock, M. Ravindran, S.M. Roe and G.R. Wiliey, /norg. Chim. Acta, 167, 115 (1990).

21sh MOSSBAUER SPECTRA FOR CROWN ETHER ADDUCTS OF ANTIMONY (Iil) CHLORIDE
AND MOLECULAR STRUCTURE OF SbCl, 12-crown-4 :
Masashi TAKAHASHI, Takafumi KITAZAWA, Masuo TAKEDA, Faculty of Science, Toho University.
219 Mossbauer spectra for the crown ether (12-crown-4, 15-crown-5, benzo-15-crown-5, 18-
crown-6, dibenzo-18-crown-6) adducts of SbCl, at 20 K show that the stereochemical activity of the lone
pair of Sb(III) atoms varys with the antimony-crown ether interactions, which is strongest in the 12-crown-4
adduct. X-ray crystal sturctures of SbCl, (12-crown-4) and SbCl,-(bennzo-15-crown-5) show that the
average Sb-O bond length is 2.81(7) and 2.96(6) A, respectively, in accordance with the variation of the
Mbossbauer parameters.
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1B10 Bgh R AW T — ki & B & RS iR R i
MnM Sb(M=Mn,Fe) D HJf 3¢
BENEFME O, WIS LEBE®
T INFRZR S, ZER U

G|

NiASEERREE AR O3dBRER =7 # 4 NI A OMEERTZ ERMALN
TRY., Sba7=7 vNFY LT HEMOH TIIMnSHE T B+ Rd, Zolks
PISAERREE 112 HMn Y » FRNZ B 2 F . £ O, BFEIOMIE RN EIZA D
ZEBHMONTND, ELIZZOKRTFENEMIIZENEGIERETH V., &KEH#EO6D
DEFKFUBEMIOBMERE—A> b (<3.50,/Mn) ZEADEEIEHONTND, "
DR DOERBERIZOIDUEEZMET D L. &EEMILEMOMEEMEKETS 5
X CEHERBERAZED,

Sh A ANY T =53 I IEREER F SRR Fia 7 u — 7L LI ERFETH D .
AR OBERFIZONWTORBRREB/DZ LN TE, Shx ettt &M DIIZRIZ
MR THDH, ZNETHRAIIM=MnTH HMn,, SHiZ DN T, Wt{ﬁﬂmiootv‘“sw
ARY T =S HPE 2T RO DRSO EIZ DN T O ETT R > T& o, 2 1
MNERTFOBBIZE D EERFMBEOMIIEG X DEEDENE KD DD, 4EIM=Fe
T DHMnFe SbaAE Ak L. BALEIER LV Sb A A NG 7 — %1772 0. M=MnDH;
AL LT, :

€159

MnFe Sbafih30.053<x<0.222 DFEFA T, EffEMn (99.9%). Fe sheet (99.99%). Sb
shot (99.999%) & ArEFSKHF TT — 7 ¥ U THER LTz, B RXIREIIFRE OfE R, Ak
X2 THHAONASEEETH D Z LRSS, BFEHa o IZLETOHME" L Rk,
FeDiEEx OB & LICEBINICEL Uiz, E2RALAIE OFER. fafnigib, 29—
B L bFeDIBEx O L LIZERWIZES L. £ ORIFIRE L DA DOF| & 1T M=Mn
DL DATH o, "'SbRAANT T —43HiX*'"Sn0, ##RiF & L. 37.14keVD X A
N7 — R OFHHNZIXGe B &2 AV, JlEE. iR, sk, mEEREE IS
HMLUTIT o Tz, v . '

(#ER & EE] .

BONT AT M BFiglIZRT, x=00530RE TIZARY MIZAERER
PR EER L. BONTCEBMBMBEEOKRE Z1E. x=0.00OMnSbD H D &IFIFHE LW, x
DI, AT MVIZM=MnDREE R, A& ST HERT LS IZ
Rofei (Fig2) . x OEINZ X 53F8 OBMEIRE (<Hoe>) O OEIER.
M=MnDEFIZHRTE VBEETH o7z, T, LoD OEm & BEE LTl ENn
%, Elo. BYMHT 7 N OMBEIZM=MnOHE & FEE. x OB > TESHIZ+ DK
FHZEAE L. TSR RN B OSE FHESx OB INIE > THATDHZ L ZRLT
W5, '

FHEFETERE Y. MnFe Sb OFel3EFRMBEIZA Y. TOBKE— AV M
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PN T DREALE FITITiu/Fe TH D Z EMRMEESN TNDB, Y 4E1E LIS &
D <Hp> DxREMEIIM=Fe D4, O EFEK TN BEMIZ S X D EBM=MDE
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Fig.1 '*'Sb Mossbauer Spectra of MnFe,Sb at 77 K. Fig.2 The distributions of H, at '*'Sb.
(a)x=0.053, (b)x=0.105, (c)x=0.164 and (dx=0.222. (a)x=0.053, (b}x=0.105, (c}x=0.164 and (dpx=0.222.
(2% k]

1) Y. Yamaguchi and H. Watanabe; J. Phys. Soc. Jpn. 46 (1979)1138.
2) J. Nakamura et. al ; Hyp. Int. 68 (1990) 311.
3) Y. Yamaguchi and H. Watanabe; J. Phys. Soc. Jpn. 48 (1980)435.

'*'Sb Mossbauer Study of Ferromagnetic Intermetallic Compounds MnM Sb (M=Mn, Fe)
Jin NAKAMURA, Kichizo ASAI Nobuyoshi YAMADA, Dept. Appl. Phys. Chem., Univ.
Electro-Commun.

Yoshio KOBAYASHI, Fumitoshi AMBE, The Inst. Phys. Chem. Res.(RIKEN)

'2!Sh Mossbauer Spectra were measured for ferromagetic intermetallic compounds MnM,Sb
(M=Mn, Fe) with 0.00=x<0.22. The spectrum of the stoichiometric compound MnSb. shows a
large hyperfine magnetic splitting with a unique set of parameters. With an increase of interstitial
atom content x, the hyperfine magnetic field, H,,, at ‘*'Sb decreases in average in accordance with
the decrease of the magnetization, M, in both cases of M=Mn and Fe. However, the x

dependences of both H,, and M in MnFe Sb are more pronounced than those in MnMn Sb.
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1B11 2Igh X AN T —43 i & B CuCr, Sb,S, D%
| - EERETWE  OFRC. BIHEHE
BT R, e

)|

N2 FA RRAERACUCLS, IZEBHNESEEE R L. Elt#ivEnra )
— B 2 oMM (T~400K, M=4.8 u,/C.F.) TH D, 414V EEIXIEAL XNV
BTHYCHI3+TBY A b2 LD LELLNDN. " ZOEBNERIBER+DCud
FHEIZBRT 2 EVWSHREDD D, £ ORI AMELEMIZHARZEDF 2 ) —RE
BIEFIZENE NS Z &S EBRELS, T 05N O H TSI BHE T 5 Cr-CrOR#H
BERIZOWTHIRET A Z LIZEERZ L THD. 2D &K 5 2BLAD S LT, Okada et
al IZCrD—Ef % Sn TEH L7z CuCr, ,Sn, S, ZVER L. '"Sn A AT 7 —236iz X BHF%E
E1ToTz. P CuCr, ,Sn, S, H TIISniFd+TCr- A MZA Y. SRR L DB IS
#7 600kOe & FEHWIZRENWZ EBFMETh T3,

Z DOCr-CrORBEAENEFNZONWTORRE L Y EBD HTediz, SEICrEShTER
UTe i 2 VERE LB L OIS A RN T 7 — 3 HME Z T, PSn A ANY 7 =5
W& DHBZT > Te. BALHA R VNIFe,0,Iz DN T B HSbA AT 7 —4 % %"°Sn
A ARNY T =53 E BRI NWERZESTT RO TR Y. Sb, SnDA A 1l L Z
DR DKL D BB OBEOBEESHEREIN TN D, ™

€359

CuCr,_Sb S, #8HI0.0<x< 1. 0ODFFA T, B2 EREIZ L VIR Lz, B ARX#ET
HIRE DFER, 0.0sx<0.4DKHIL THMOAY RNEEETH D Z LIRS, #
TEHaATSODREx DHEINZIENERINZIEI LTz, x20.6 DFEFTIZCuSbS, DEFTHR
NEONEHEORBIE SN ofe, ETBALAIE OFER. x<04DHFE T, SbOU
fEx OEME iz 2V —BE (T) . fufmidl (M) HITEADT D28, THIZEER
BT 2 DIZH LMIZ L0 BBUZED Uiz, PISb A AT 77— HRIE L. B,
ARL, BEERREIZRA L. BETH Dx=0.1, 0.2, 0.4DEBHZ DN TITo T,

(FE5R & &%2] '

BOHNTZARY MAZFig LIZRT, x=010BTIE AR M 3ozt s K
ERBENDEERLTND, AT M bIBSHIHE (Hy) OB % RDFOH
Fig2TH Do ZIRS Hyyp 13~500k0eiZ KERE—27BH Y. X 5 IZARREIBANIZ
LSS TNDBDRHD 5, x =020FFHIR THOHIKWSERBER I, £
B — 213 Hype ~200k0e TH o T2o x =0.4DFB TIEL AT M VIZRRIBDIE NS v 5
WoA U THY, HIRBENEHOF 2V —BE (F84K) EHETHDHZLEFELR
W BHENTEEMES 7 MR WTRORBIZR THShAB+TH D Z EERLTZ.

x=0. 1DFEHZ DWW TE LN TR A "Sn A AT T — B OfER L Higd 5 &,
Hype DIEIZSOIZE O3Sk L 0 S/NEW, —7F. BIEH A ¥ RV NiFe,O,H1 TIZ#IZ.
Hope OTEESOIE D F WSO L 0 b INESWERESNTWD, LrL, 13D
EhETELZ DL, A—OWEBTIHERDORE VA T DEFHA L D K WEHHT
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WihEZT5 Lo BnEmRR LD, b,

Sb™ (Hypr = 311 kOe) > Sn**(Hgpr = 250 kOe)  in NiFe,0,

Sn*(Hpye ~ 600 kO€) > Sb™*(Hgppp ~500kOe)  in CuCr,S,
ZhiZ. Sb. SnDBIHIRGEIZEE OB A A0 Stranster SNz b D TH 0 . 0K
DENAZ L DIFSN L Y HERESENREWE L CTESEMICHESN S,

2 (@
(a)
g ()
H
2
= 2
5 g
= g
<
& (© (o}
1
600
-20 0 +20 Hint (kOe)
Velocity (mm/s)
Fig.1 '*'Sb Mbssbauer spectra of CuCr,_Sb,S, at 77 K. Fig.2 The distributions of H,, at '*'Sb.
(ax=0.1, (bx=0.2 and (c)x=0.4. (ax=0.1 and (bx=0.2.

(&£ 3R]
1) EK. Lotgering and R.P. van Stapele; J. Appl. Phys. 39(1969)417.
2) J.B. Goodenough; J. Phys. Chem. Solids 30(1969)261.
3) T. Okada, H. Sekizawa and T. Yamadaya; J. Phys. 40-C2(1979)299.
4) B.J. Evans and L.J. Swartzendruber; Phys. Rev. B6(1972)223.

5) G.V. Novikov, V.A. Trukhtanov, L. Cser, S.I. Yushchuk and V.I. Gol'danskii; Soviet Phys.
JETP 29(1963)403.

'2!Sb Mossbauer Spectroscopy of CuCr,_Sb S,
Jin NAKAMURA, Kichizo ASAI, Dept. Appl. Phys. Chem., Univ. Electro-Commun.
Takuya OKADA, Fumitoshi AMBE, The Inst. Phys. Chem. Res.(RIKEN)

'*'Sb Mossbauer spectra for a series of ferromagnetic chalcogen spinels CuCr,_Sb S, were
measured at 77 K. The Sb atoms in all samples were {ound to be in the trivalent state . For the
sample of x=0.1 a large hyperfine magnetic splitting was observed. The derived value of H,;
(~500kOe) is compared with that at '**Sn nuclei in a similar compound CuCr, ,Sn, S,
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2801 3 IRIL T 53 T8 HK[A(Me,Sn),Fe(CN) .0
A ZINT T — 5 RIS
FOLAKER) OpsHER. FHExTS. NI 40, du &, 5

<ILHIT>
BREERB T AME MY TIUVFRIVAXIZ, V7 ) X TERBIN S5 FHkEE
KB ENMONTE D A4 OPFRBIZEWN TS A ZNT 7 — 20300 E %
fTotle TO—HDRDUENTY T ALk, b Y TILFIL X XEE [(Me,Sn),Fe(CN),].
1id. SKITEATHETHD . TORTHIZEL T A POX I 1T RITFANIELT
WABLEANFHET A ENFN > TS, TDIH1LIE, COEAPICXFIELHTF
A UAEMY AH CHACEHERKT &0 D) ZENREXN, HrLbA 4 Rk
EUTHERINT S, FPFETIE, Z D [A(Me,Sn),Fe(CN),].. (A=Cp,Fe* 2, Me,Sn’
3, Ppy(polypyrrol) 4 , MV** (Metylviologen) 5, NH," 6 , Et,N* 7 , etc.) TE XN 554 DF
DFEEREGR UL Fe- BLUSn- A 2N 7 — 2T MVERIE LT, BRI
B3 AIEMAEBLOTHRDORALEDE LHT]WET 5,
< HEEx>
ZTHZThORBOEKIE. MEWOHEEBE I LT, TESMTICLOF
EUTe XA ARG T —ZRT PVOREZ. BIEFIZ Ca'P"sn0, 6 LU ¥ Co(Rh) &L
THHBEILLDIT- 7,
<R B L UEE > Table 1 119Sn-Méssbauer parameters
WSn- A ZNH T — RN MU, Bk 7 b, ~omplexes LS. QS

1 137 3.80
PR 2Dl & MBI 7S bptiE =X L TE D g }gg gg?
(Table1) | KX hOfEE 3T 5, K3 BLTiE. 4 1.34 3.50
KA NDZXESFZ P MeSn) DA EDBENEANR ¢ 1038
7 MBI 572, TFe- A 2N 7 — 2R 1 135 3.38

7 M3, #sfk 1 I3 MMER EVRUTC

DITHUL k2-T e mEREYE [

R TANDA VI —H—V 3 iz | ]

XD KR OBOBTAES > TVBZ &

EDMERS NI (Table 2) , §8tk2 1D € 2 ]

T RAMIEBY VT Ly bO)ﬂm:; BT 1

CpFeick by 7Ly hbEMEN, & *f 1
A XOERE DR EREN: (Figl) ST I

ICBWLTEL 88K 2 -7 TR OME N 1(’)0 15'0 2(‘)0 2;0 360

AL XD/hIKIEY, FAMDBAST T/K

TLItE D ZXOWEDSMEZRAENT Fig. 1 ;Il'gmpcrature depf.:ndence of the area under

WB D AR, FDBX DS Sn-resonance line
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b NH4 HFOWN/NSNT R ]\ J;[:’\’MC3SH+ FOK Table 2 57Fe-Massbauer parameters
ST R PDOHWNELTIE>THEYT A PDAKEZAH Complexes 1S Q.s.

WHLTIND D) DDA B, Fic, $IAT DA, o 046
IF VDAL Ei12 & B b D & Ehh ALK O] 3 gg)g -
BB O T RAEIZZLLTED . XA hOIE -0.02 -
WIREOLALDS, 2E ) A X F Ol TR EE S o0
”ifm%ﬁ@&MMén5o —F. SOMmETRED 7 -0.04 -

AR (Fig.2) iIZD0WTid, KX MDD
HAR L ICIENT A VDA » 1ok 2 -7
@{er% WRKELD, RZXDOYE Extig 00

MIEHER LT 5120 THODKIE 7 & ]
Z POFIAIC LD g RXETENLD £
BRI B EOEEERIZLA S 2 & a0 .
ERELTO S, @k 7 iICB 2R =

—_
W
T

Wit DAL IF X R DFER E—F L

T IDEZ AR TE S, ! : = : :
AT, BUENEFORIZON 100 po a0 B0 30
THbdbETHET S, Fig. 2 Temperature dependence of the area under

57Fe-resonance line
References
1) M.Katada ct al., Bull. Chem.Soc.Jpn., 60, 911(1987).
2) a) S.Eller ct al., Angew.Chem.Int.Ed.Engl., 28, 1263(1989). b) P.Brandt et al.
Angew.Chem.Int.Ed.Engl., 28, 1265(1989). c) P.Brandt et al., Angew.Chem.Int.Ed.Engl.,
27, 1521(1988). d) S.Eller et al., Angew.Chem.Int.Ed.Engl., 29, 1126(1990).

MOSSBAUER SPECTROSCOPIC STUDIES OF 3-DIMENSTONAL PORIMERIC
COMPLEXES [A(Me,Sn),Fe(CN)].,
Michitomo FUJITA, Motomi KATADA!, Satoshi KAWATA, Susumu I\ITAGAWA and
Hirotoshi SANO
Department of Chemistry, Faculty of Science, Tokyo Metropolitan University
"Radioisotope Research Center, Tokyo Metropolitan University

The lattice dynamics of the 3-Dimensional polymeric complexes [A(Me;Sn);Fe(CN),].,
(A=nonc 1, Cp,Fe" 2, Me,Sn" 3, Ppy 4, MV> 5, NH," 6, Et,N" 7, ctc.) have been undertaken by
means of **Sn- and *"Fe-Mossbauer spectroscopies. The temperature dependences of the arca
under "’Sn-resonance linc of 2 - 7 were smaller than that of host 1. This means that the motion of
tin atoms in these complexes became small by intercalating of the guest cations. On the other hand,
in *’Fe-Mossbauer spectroscopy, the temperature dependences of the area under *7Fe-resonance
linc of 2 - 7 were larger than that of 1 in contrast with result of '’Sn-Massbauer spectroscopy.
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2B02 BERERFME /N D EESKEADIEES & R FIRE
(HBL A - WAIEEAE) OmARE - FETD - bl #-
HEAL - R

BAE T =B EREEK [Fes0(RCOg(L)3] 1y ZDRX AT 7 — ARY MVHNREIC
KL TFEHIET 22 e BHONT w5, 208, BELEFI3I 2084+ %
BEEICEVTEIRTH LI EFNVTRFAATE T, FEMN OBHENGF ORMER
PEMNFHOMEEH#BL-BABRSZ L LTRIAZEFHALIIRENATWS, BE
B =Btk 0t &k, LELTAGFLEY VY BLUFOFERPEML, ¥
VYV OBECRBETASTFREDR Y v ¥ v I K FOBRA BT EICK
A RERIR L, STHOMEEREEKE L TEEREE2EH-oTVa, [HYED
TN—=T&k, —BEORFHEANVE VB (RPORFH2~4) 2T ETI2RAET
H=#gkeblE %, FIZA—DHETERLTWAEY, R t-BuThbENY VBOY
BIZOVWTDH, LEKTIEELKBEOENY VBBSELL 25D LTHRELTY
29, LALEDFSAVEDOIN-TDOF—FRLTLI D LEb0LIEL T, Bk
KOWTHHLDP TR P 072DT, SEAANY T —ART PVEHFLICHEIZELE L,
BB b 4T o 2O THE T 5,

AR OEBIELLHR D FiED % —HERE L TiT o 720 BILE 2 g%30mID ¥ XY VBT
INEL LEM I, BoNBRE LT CERICE 2 T TREL 2o HOBRILAEAE
FRBEBRE 2oL AN, Z—FV50mlEMZ, 2BLARBEZHAT -7
Ve®o NEFESE/, 1~2HBI—TVHFLETHERLLVI BIHERZIEL
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TFRFAAF—F =L THY, BERTHERECOTHRLbDOEELLND, $72,
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Table 1. # & FHI 7 — ¥ BEFMiREL R L7, 2 3 0 KfFEic—X

[Fe30{(CH3)3CCO,}6((CH3)3CCO,H 1) R S & v, BAERFARED & 5F
f.w. = 1096.8

orthorhombic - BHEFERENOBITSRT LTS, ¥
S Cpem #69 - 3 P VRALF OREER O PLAS A
a=19.

b=20.339(2) A DEBEHLPITHL0IE, &5

c=173171(1) A

V = 6438.9(9) A3
R ~7~8%

M7= BLETHS o

100.0)sofisalyng
99.6}

99.2+

Trancmittance / %

96.0r

92.0r

88.01

4 T3 0 2
Velocity / mm « 5-1

Fig. 1. $§{KDORTEPX . Fig. 2 ARG T =AY bV
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STRUCTURE AND MIXED-VALENCE STATES OF MIXED-VALENCE
TRINUCLEAR IRON PIVALATE COMPLEX

Tadahiro NAKAMOTO, Motomi KATADA, Susumu KITAGAWA, Kazutoyo ENDO, Hirotoshi
SANO

Mixed- Valence trinuclear iron pivalate complex, which had been synthesized previously by a
russian group, was reinvestigated by single crystal X-ray structure analyses and Méssbauer
spectroscopy. The trinuclear complex are located on two mutually perpendicular mirror planes.
The terminal ligands, L, were confirmed to be non-dissociated pivalic acids, which were disordered
dynamically. The Mossbauer spectra showed a temperature-dependent valence detrapping
accompanied by a first order phase transition at temperatures around ~230 K.
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2B03 [Fe'FeX (bpmp)Lo| (BF4) ;ic BT 2 ETFHEHEEF IC KT T
ZERERE L RO RN TEMORhE

(WKE, BB - BiEXE - OREFHX - HPEE - BBRE?

(FPm) LPE —RALRCA FHbpnpld . SR U V8 (0, D ESRFREEZELS ¢
5 EMAONTWS, EREAFHbprp & BBEA T E LTANR VB (=3~DZHW
To8E I, 240K ECHORTRITA RN T =7 4 LA — (107 "s) & bk
VWETBEEBNREI )., ZH=MEFERTEREERT LN NATVW S, EWEF
BHOEI 2ERELTE. ALVKUBOAF UV U EOEEIC L 2 EEOENBD
BER, AFVUVEHMPMHOBEIEICLBRBRO Sy F U TOENMENELZONS, &
TN BN TE LT ALK VB, KOS TFRICEEES) LY+ VWERESSA
PEHIVEVBEROWTEEEZER L. Is0STOEBMIBTHEIREICKIETH
BAEFARTz, i, BEAFIbpmplc WA WA KEBREA ST AT EHV. BEO
EEAIT-> 1,

(EB) SEHV/-TEMF4Fig 11 X

NY . ZERGRALFIS. FEREALF (), (B),

(O WTIIFERE (Haca), SV Y v 7o

B8 (vaa), =7 > F#E(Hena) TH 0, (D) N
IZoW T 2 AR U8 H00C(CH) .COOH @/\N OH N @

D> Hn=4,6,8,10,11,12,18 DD, B

XU/$5 7 = RB  CHy~0-CoHs~COOE . | N O
b Ko A R Colls-CHp-CH,~COOH T 7 X
Hba

SBEOGRIT, BERIMB T, & X_(CH2)2_0H3 @)
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o RMERRIE. Y42 ) vy 2 ELSY > Fig. 1. Molecular structure for the ligands
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Fig. 2 The structure of [Fexbpmp)(QOC(CH:)»COOQ)J(BF.):

Velocity / mms™
Fig. 3 Mossbauer spectra for (a) [Fex(bpmp)(sbe)}(BFq)z,

O et o Febpa e
EFFECT OF BRIDGED GROUP L AND MODIFICATION OF THE LIGAND ON ELECTRON INTER-
EXCHANGE RATES IN [Fe!Fe®(bpmp)Lz](BF,)

Yonezo MAEDA, Kouta KAWANO and Shinji TANAKA, Faculty of Science, Kyushu Univ.
Yoshimasa TAKASHIMA, Kyushu Environmental Evaluation Association.

Polymeric mixed valence iron(I, II) complexes were synthesized using Hbpmp
and dicarboxylic acid. More rapid electron interexchange rate between center
iron atoms in the titled complexes than Mossbauer time scale(about 10 7s)
was observed above 240K. The electron interexchange rate is affected by the
length of methylene chain of the bridged dicarboxylic acids. The results for
complexes with modified Hbpmp are also discussed.
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Fig. 2 Temperature dependence of
effective magnetic moment
for [Fe(5-0Me-pap),]C10,

B3¢
1) Y.MAEDA and Y. TAKASHIMA, COMMENTS INORG. CHEM., 1988, VOL. 7, NO. 1, 41.
2) H.OSHIO, K. KITAZAKT, J. KISHIRO, N. KATO, Y. MAEDA, and Y. TAKASHIMA, J. CHEM.
SOC. DALTON TRANS., 1987, 1341.

EFFECT OF SUBSTITUENTS AND COUNTER IONS ON MAGNETIC BEHAVIOR IN IRON(H)
SPIN-CROSSOVER COMPLEXES

Yonezo MAEDA, Shinya HAYAMI, Yoshimasa TAKASHIMA*,

Depertment of Chemistry, Faculty of Sience, Kyushu University,

Kvushu Environmental Evaluation Association*

Many iron(I) complexes with schiff bases derived from Pyridine-2-aldehyde and
'o—Aminophenol or with modified schiff bases were prepared to find empirical
condition for getting spin—crossover complexes systematically. [Fe(pap):1Cl10,4
and [Fe(5-OMe-pap),]Cl0, were spin—crossover complexes.

The Iron compounds with complex ligands in chemical structure are inclined to

be in high-spin or low-spin states.

— 117 —



2805 AR ON D 7 — S Da PR AE A U =
IR E=EA N U S A oo 5 zE

(ZEBRESH) ORBEBH—8 - 7Y% NI-Fyly - KB
(KRE) W8 R, BEEZE, KJITHT

[Eroic]

SEEFMINLN (NP A XV S I RMUFOEBLLI-TCREZRF LEESLEH®
& {NBua[MM (0x)s]}xOH ., 7z OMME., 7z VHBEREDNSVIOBRSEEHEL 2
LDV oHHEEHEINTWB LY (NBust=7+7-n-7 " FW7VEUMMEY. 0x2” = 13¥7M1Y) &
BLAET TR, (1)M=Fe, M =Cr. (2)M = Mn, M = Fe. (3)M = X = Fe. BEV(4HN =
Ni,M' = FelcoWT 37Fe XA XN 7 — 2R
PrEEEL. BERCBI 2RI OHEED

HEHS, PORBFCOSRAH w0 oy
N ZRTHESEY & /|\O~Z\O\r‘|l1‘/o \hld/
ERALTWBY, SHEI,. REREHETOR : 0710 o>
R MUVFERIZEB LT, KsFe(ox)s-3H 0% T %% Oﬁtﬁ
(5)M = In, W = Fel OLLBHRAEFT > 7. ;ﬂ%ﬁﬁ/ﬁo
&, BREE->TERLES Do AZ Mo 00 —=
NP =20 b VO BEER. 57Co(Rh) % K OQQi
YLUTAV. SHERRREI OWTH k.
BkY 7 M, SEEREL L,
CERE XD
KsFe(ox)s-3H,0ik. Slow Paramag- 10r
netic RelaxationoBEh3Z L LT & oy
SRTHDLS . BREHTH, REH .
BHTREL, grE—s ol £ of - ]
tvrEATAREERRAs be 8wl et
5 2 5%, Fig, 1alcT8 KCD A RN 7 5 o
—ZRZMVERLE, —F, kE&W O 2
(D~ chrEHBEHIZ, B0 &
BHELEWLARO Y y— TR S | S s -
#E 5 Xk, Fig. 1bRUFig. lelx(2), 5l
(3)DT8KTHDRARY Py EFRLE, * ' . L : -
-10 -5 0 5 10

EREVWTND0.28un/sHIETH D,

BIBFBREEHANER T 2EGORE
(~30 K) T, ¥EBLZARESREL
b o7. KsFe(ox)s-3H,0C ik Fefd
DEEIPREL, " BIEFER” BPEHR
LTwaoplzaL, (1)~{4)cik. &

velocity /mm.s™

Fig. 1 °7Fe Moessbauer spectra of (a)

KsFe(ox)s3-3H,0, (b) Compound 2,
and (c) Compound 3 at 78 K.
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References Fig. 2 57Fe Moessbauer spectra of
1) Z. J. Zhong et al., Chem. Lett., Compound 5 at (a) 298, (b)
1990, 87. 200, (c) 78, and (d) 4.2 K.

2) H. Tamaki et al., J. Am. Chem. Soc.,
114, 6974 (1992).
3) H. Tamaki et al., Chem. Lett., 1992, 1975.

4) H. Okawa et al., Mol. Cryst. Lig. Cryst., 233, 257 (1993).
5) S. Iijima et al., Mol. Cryst. Liq. Cryst., 233, 263 (1993).
6) H. Sato et al., Bull. Chem. Soc. Jpn., 52, 1402 (1979).

MOESSBAUER SPECTROSCOPIC STUDY OF MIXED-METAL OXALATE COMPLEXES
Seiichiro TIJIMA, Ashis BHATTACHARJEE, Fumio MIZUTANI, National Institute of
Bioscience and Human-Technology, Agency of Industrial Science and Technology
Minoru MITSUMI, Naohide MATSUMOTO, Hisashi OKAWA, Faculty of Science, Kyushu
University

57Fe Moesshauer spectra were measured for a series of mixed-metal complexes
with the formula of {NBus[M(II)M' (III)(0x)3]}x (NBus*=tetra(n-butyl)ammonium ion,
ox2 =oxalate ion). The mixed-metal complexes, including {NBus[ZnFe(ox)s]}:,
gave sharp absorption lines compared with KzFe(ox)3:3H,0, which indicates the
existence of fast paramagnetic relaxation processes in these complexes.
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Fig.1 DSC trace of o—{4-(4-methoxyphenoxy
carbonyl)phenoxycarbonyl] alkyl 4-ferrocenyl
benzoate. Heating rate, 5°C min™.

Iig.2 Massbauer specira at various temperalures
of w—[4-(4-mcthoxyphenoxycarbonyl)phenoxy—
carbonyl | alkyl 4-fcrrocenylbenzoate.

MOSSBAUER SPECTROSCOPIC STUDY OF FERROCENE DERIVATIVES IN THE SOLID,
ADSORPTION, AND LIQUID-CRYSTALLINE STATES

Toshiki KAKUTANI, Iori KUSUDO, Haruo SATO

Department of Chemistry, Faculty of Science, Science University of Tokyo

Tomonori HANASAKI, Naotake NAKAMURA

Department of Chemistry, Faculty of Science and Engineering, Ritsumeikan University
Mossbauer spectra of ferrocene derivatives in the solid, adsorption, and liquid—crystalline states
were measured at temperatures ranging from 78K to 423K. The peak intensities of the
Mossbauer spectra of ferrocene derivatives adsorbed on silica gel decreased markedly with an
increase in temperature. The Mossbauer absorption of w-[4-(4-methoxyphenoxycarbonyl)-
phenoxycarbonyl] alkyl 4-ferrocenylbenzoate at 295K during the cooling process was observed
in what was assumed to be the liquid—crystalline state.
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TFe MOSSBAUER SPECTROSCOPIC STUDY ON THE MAGNETIC BEHAVIOUR OF
TRIARYLMETHANE-TYPE RESIN CONTAINING FERROCENYL GROUP
Masashi TAKAHASHI, Masuo TAKEDA, Faculty of Science, Toho University,
_Michiya OTA, Gunma College of Technology, .

Sugio OTANI, School of High-Technology for Human Welfare, Tokai University,
Kiyokazu NOZAWA, Minoru KINOSHITA, Institute for Solid State Physics, University of Tokyo

5"Fe Mossbauer spectra show the presence of ferromagnetic species with 8 =03 —0.5 mm s and
A =0 mm s’ in the triarylmethane-type resin derived from pyrene (Py) and ferrocenecarboxaldehyde
(FCA) and in its charge transfer complexes even at room temperature. The Jarge values of internal field
for the Py/FCA and Py/FCA-TCNQ resins (336 — 422 kOe) are increased to ca. 500 kOe at 80 K. In
contrast, no magnetic species is observed for the resins prepared from azulene and FCA.
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1) g, LR, Wﬁﬁ 3o ks atis &, 1B03, AFEF (1892).
2) S.Nakashima and H.sano,Hyperfine Interactions,b3,367 (1990).

Z%

MIXED-VALANCE STATES OF BIFERROCENIUM TRIIODIDES WITH LONG ALKYL CHAINS (II)
Satoru ‘NAKASHIMA, Yutaka UEKI,Tatsuro NISHIMURA, Hiroshi SAKAI,Faculty of Science

Hiroshima University

X-ray powder diffraction and Mossbauer spectroscopy have been applied to
1’,1’’’-didecylbiferrocenium triiodide and 17,1’’’ -diundecylbiferroceniunm
triiodide which have layer structures. The former obtained from hexane possesses
longer inter-layer distance and exhibits temperature independent trapped-valance
state. Upon recrystallization from dichloromethane the crystals with shorter
inter-layer distance precipitate and exhibit valence deﬁrapping depending on
temperature. The latter compounds obtained from hexane and dichloromethane

indicate a trapped-valance state in the temperture range of 80 to 300K.
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References
1) H. Sano and H. Yamamoto, Chem. Lett., 1977, 67.

MOSSBAUER SPECTROSCOPIC STUDIES OF Fe(II) AND Ru(II)
FERROCENYLACETYLIDE COMPLEXES '

Motomi KATADA,; Yukiko HAYASHI,' Masaru SATO,‘ Faculty of Science,
Tokyo Metropolitan University and ~Chemical Anaysis Center, Saitama University
The ferrocenylacetylide complexs (11-C;H;)L,M(CCFc) (M=Fe,Ru; 2L= CO,
dppe, PPh,;) were prepared and oxidized with FcHPF,, DDQ or TCNQ. From the

temperature dependence of recoil-free fraction for iron sites in
(n-C;H)(dppe)Fe(CCFc), the difference of vibrational motion for iron atoms was
found; while the motion of iron atoms in (1n-C;H;)(CO),Fe(CCFc) was almost the
same at room temperature.
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Fig.2 Temperature dependence of
susceptibility (xT-T plot)
for [Fe(AMP)s]2* in zeolite Y.

Spin-State Equilibrium of Tris(2-(aminomethyl)pyridine)iron(II) in Zeolite Y
Yasushi UMEMURA. Yoshitaka MINAI. and Takeshi TOMINAGA
School of Science, the University of Tokyo

[Fe(AMP)s]?* was synthesized in supercage of zeolite Y. The Mossbauer
spectra of the sample showed three doublets A, B, and C at room temperature,
and one singlet D besides them at 78K. The doublet A was assigned to free Fe®*
ion at ion-exchange site, doublet B was to mer-[{Fe(AMP)s]®*, and both doublet
C and singlet D were to fac-[Fe(AMP)a]%*. The spin state of mer-[Fe(AMP)s]%* was
high-spin over the temperature range from room temperature to 78K, whereas the
spin state of fac-[Fe(AMP)s2]** changed from high- spin to low-spin with
decreasing the femperature. The Mossbauer results were in accordance with
magnetic susceptibility measurements. Difference in spin-state between the mer-
and the fac-[Fe(AMP)s]?* may be related to distortion of the complexes by

zeolite lattice.
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Fig. 1. Mossbauer spactra of [Fe(CN)g]*~ on hydrotalcite: at interlayer (a) and surface (b).
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MOSSBAUER SPECTRA OF CYANOFERRATE COMPLEXES AT INTER-
LAYER AND SURFACE OF HYDROTALCITE

Akira SASAHARA, Yoshitaka MINAJ, Yasushi UMEMURA, and Takeshi TOMINAGA
Department of Chemistry, School of Science, the University of Tokyo

Cyanoferrate complexes adsorbed on hydrotalcite were characterized by iron-57 Mossbauer
spectroscopy. Quadrupole splitting of [Fe(CN)s]*~ at interlayer of hydrotalcite was larger than
those of [Fe{CN)e]*~ salts. Proportion of Fe(ll) species in the spectrum of [Fe(CN)s]*~ adsorbed
on hydrotalcite depended on degree of intercalation and loading amount of the complex ion. The
reduction reaction may take place at the surface of hydrotalcite contacting with aqueous solution
of the complex ion.
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Fig. 1 Mossbauer spectra of “'Fe implanted into polytetra-
fluoroethylene at 100 K (above) and 10 K (below). Thesign
of the abscissa is the reverse of ordinary absorption spectra.
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Chemical behavior of *'Fe atoms in polytetrafluoroethylene by in-beam Mdssbauer spectroscopy
Yoshio KOBAYASHL" Yutaka YOSHIDA,® Rainer SIELEMANN,® Lars WENDE,® and
Fumitoshi AMBE," The Institute of Physical and Chemical Research,” Shizuoka Institute of
Science and Technology,” and Hahn-Meitmer-Institut Berlin.”

The in-beam Maossbauer technique is first applied to an investigation of the chemical behavior of
*'Fe atoms in organic compounds. Mossbauer spectra were measured at 10 and 100 K after the
recoil implantation of Coulomb excited >'Fe into a sample of polytetrafluoroethylene. The chemical
state of *’Fe atoms is discussed compared with the Mossbauer parameters of iron fluorides.
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Table 1 Batch compositions and reaction conditions
Batch composition temperature atmosphere

@ KFe®*Li.(Si40:0)F. 800°C 0.

@ KFe?*MgLi(Si4014)F. 900°C 02

® KFe?*.. s(S140:0)F; 800°C P
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at (a)100K and (b)room temp. at (a)100K and (b)roos temp.
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MOSSBAUER SPECTRA OF SYNTHETIC Fe-FLUOROMICAS(2)
Masashi MISAWA, Hisakazu MURAMATSU and Kunio KITAJIMA®
Department of Chemistry, Faculty of Education, Shinshu University
*Department of Chemistry and Material Engineering, Faculty of Engineering,
Shinshu University

M8ssbauer spectra of synthetic Fe-fluoromicas have been measured. Samples
were prepared by a solid phase reaction at 1073K or 1173K using high purity .
materials of SiO., MgO, MgF., LiF, KF, Fe.0; or Fe0. M8ssbauer spectra showed
two, four or five pairs quadrupole dablets which are attributed io two Fe®*

and/or Fe?* ions being located in octahedral sites.
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PVA films formed at the stirring

different stirring speeds under
the aerobic condition.

MAGNETITE MICROCRYSTALS DISPERSED IN A POLYVINYL ALCONOL FILM
Homare [TO, Hisakazu MURAMATSU, Department of Chemistry, Faculty of Education,
Shinshu University. Taichi MIURA ,National Laboratory for lligh Energy Physics.
The formation of magnetite microcrystals in an aqueous solution containing

stoichiometric quantities of iron chlorides and polyvinyl alcohol (PVA) at
90°C  has been studied by means of the MOssbauer spectroscopy and X-ray
diffraction. Under the aerobic condition, since the Fe®" ions initially added
with a stoichiometric amount were gradually oxidized in the solution at higher
sfirring speed, the crystal growth became slower. Under a nitrogen atmosphere

no effect of the stirring speed was observed at all.
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= Fig. 1 Glass transition temperature
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= 1
I

— 138 —



72 Tgld KN O, RE BB ITkEFE 4.

® x=22
EE—EOM (5220 AR (Fig. Do 1000 | °
zmztu\M@ﬁﬁixﬁN054w,% N
VEKTBRUSI Aoy yas 80 10
Ry FUTIEDBBREND B BIL T
Y S A CEBENS N BEOBEE T 01

LB L BN EARLT WS, &1 a ]
FABINA XY P VOMFERERSDTA 0,001 Lot
DERASELTED. #9 AMEEOS 2.5 2.6 2.7 2.8 29 3.0 3.1 3.2
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—EEE(E MRS (v )4 oy Fis. 2 The electrical conductivity(o)
plotted against the reciprocal temperature
T ZICHWVTI386 cn” ICEMEN B, of the xKNO3-(100-x)Sr(NO3)2 glasses.
F7:1270 oo ‘MEICHRETRELABVWH LW E— 2/ pBRIXh B0, ThRTS
VEERHEEOKN O R TREMINE, > 72K —0 < N O DM EREIN A 5 X
FERICE DO THAIN/-HD T, KNOBELIHIIHALTWS, Chodh
TARBMES 5VWIE Co-y RBREEZITS & JORANE — 7 I RIS X
TRy MELRICEBLT S L6 BUMBE LU y BERFICXDERESESTY
ZEREING, COHNTRAOBRIEEEENMET 5L, TehETcEIEEEOR
HERBEP RSN (Fig 2), Te2 B L TEHIEI R VF T KREBRBVDI DS
ZEDB G ot, TOZEBK —O NOBEBEARLTVWEEEZ OGNS, &/
BRAA VA UWBUICH T ADA NG T —ART POV THEET ZTFETH %,

ELECTRICAL CONDUCTIVITY AND 3"Fe-MOSSBAUER SPECTRA OF NITRATE GLASS
Tetsuaki NISHIDA and Masakazu OHARA, Faculty of Science, Kyushu University.
Yasukuni MATSUMOTO, Faculty of Engineering, Fukuoka University.

Yoshimasa TAKASHIMA, Kvushu Environmental Evaluation Association.

- It is generally known that ionic glass is constituted by random packing
of cations and anions which are ionically bonded to each other. Absence of
the covalent -0-NWF(network former)-0- Bonds produces interesting physical
properties such as high electrical conductivity and low glass transition
temperature (Tg). A new K*-ONO, bond was observed as a result of glass

formation. Mossbauer results of iron-diffused sample will be reported. .
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Fig. 2. Change of the IR-trnasmission
spectra of the 60Ca0+39Ga;05°1Fe;03
glass caused by the Ar*-laser (483 nm) {
irradiation for 32 s under the output PR VR G
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Fig. 3. The Mossbauer spectra of the 60Ca0 -
39Ga;0s » Fey0s glass irradiated with the
Ar*-laser for (a) 0, (b) § and (c) 32 s.

(& 0] . ..
1) Nishida et al., The 36th Symposium on Radiochemistry(Hachioji), 1BOT (1992).

IR- AND 57Fe-MOSSBAUER SPECTRA OF CALCIUM GALLATE GLASS CRYSTALLIZED BY LASER
AND 8°Co- 7 RAY IRRADIATIONS

Tetsuaki NISHIDA, Shiro KUBUKI, Faculty of Science, Kyushu University.
Yoshimasa TAKASHIMA, Kyushu Environmental Evaluation Assosiation.

Musubu MIKAMI and Toshirou YAGI, Research Institute for Electronic Science,
Hokkaido University.

The Ar*-laser irradiation of calcium gallate glass with the composition of
60Ca0 « 39Ga403 * Fey03; resulted in a distinct decrease in the IR transmittance
(T) due to the formation of crystalline Cas:Ga,0y and CaGa,0, phases. The
Mossbauer spectrum of non-irradiated glass comprised a broad doublet due to Fe?*
(Ts) with the 6. A and I" of 0.20, 1.33 and 1.00 mm s ', respectivery.
Additional doublet due to Fe?*(T.) in the CasGa,0s phase was observed in the Ar*
—-irradiated glass which had the §. A and T" of 0.17, 1.32, and 0.75 mm s!
respectively. Decrease in T was also observed after the 8%°Co-v ray irradiation
with doses > 10° Gy, and Ca0 and Ga,0s phases were precipitated.
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A XY T ZBROBRRNCHBIIHET S glass irradiated with the 50Co- 7rays of (a)
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(e)
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1?Sn-MOSSBAUER AND ESR SPECTRA OF 7 -RAY  Fig. 2. Absorption area (A) of the
IRRADIATED TUNGSTATE GLASSES Mossbauer spectra of 38Na,0°
Tetsuaki NISHIDA and Toshiyuki ISOBE, 61WO0;°Sn0O, glass.

Faculty of Science, Kyushu University

Motomi KATADA, RI Research Center, Tokyo Metropolitan Un:.ver51ty
Yoshimasa TAKASHIMA, Kyushu Environmental Evaluation Association

ESR spectra of the 7 -ray irradiated 38Na,0°62WO; glass comprised two sets of absorption
peaks: one broad singlet due to W>*, and one sharp singlet superimposed on a sharp doublet.
The two sharp peaks (singlet and doublet) were ascribed to the W—OHC (oxygen hole center).
The Mossbauer spectra of 7 -ray irradiated 38N:<120'61WO3'°SnO2 glass showed a step-by-
step increase in the isomer shift, indicating the increased Ss—electron density at the Sn*t site.
These results suggest that the Sn** is present at the substitutional site of WO* or W*,
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"Combined Debye and Einstein"

Model
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Fig. 2. Change of the absorption area (a)
and that of the & (b) for the Mossbauer
spectra of the superconducting
Bi2Sr2Ca(Cu0.99581n0.005)208-y. The dotted
line refers to the theoretical curve of the
"combined Debye and Einstein" model.
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Y. Hatsumoto,

CHARACTERIZATION AND ''°Sn-MOSSBAUER SPECTRA OF SUPERCONDUCTING
Bi,SrsCa(Cug.o95Sn0.005)203-y PREPARED BY THE MELTING METHOD
Tetsuaki NISHIDA. Junichi KUBOTA, Fusao ICHIKAWA. Takeshi FUKAMI
and Takafumi AOMINE, Faculty of Science, Kyushu University.
Yoshimasa TAKASHIMA, Kyushu Environmental Evaluation Assosiation.
Motomi KATADA, RI Research Center, Tokyo Metropolitan University.

Phonon anomaly was obseved below 140 K in the !'!9Sn-Mossbauar spectra of
superconducting Bi;SrsCa{Cuo.9955n0.005)20s-y glass—ceramics with the Tc(on) of
86 K. Comparison of the theoretical curve for the normal phonon obtain from the
"combined Debye and Einstein” model to the 1n A yielded the ©5 and ©: of 240
and 140 K, respectively. These results suggest that the probe (Sn**) was
located at the interstitial site close to the Cu site, and the softening of the
Cu-site vibration could be detected when the superconducting transition took
place.
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Fig. 2. FT-IR spectra of the
xSn0*(70-x)SnF,*30P,05 glasses.
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The ''°Sn-MOSSBAUER AND FT-IR SPECTRA B e e
OF TIN OXYFLUORIDE GLASSES T/K
Tetsuaki NISHIDA, Faculty of Science, Fig. 3. Temperature dependency
Kyushu University. Motomi KATADA, RI of the In A in the Mossbauer
Research Center, Tokyo Metropolitan spectra of (a)30Sn0*40SnF,*30P,05
University. Naoki OSAWA, Ryuji SATO, and (b)70SnO*30P,0;5 glasses.

Takayuki KOMATSU, and Kazumasa MATUSITA,
Nagaoka University of Technology.

The 11°Sn-Mossbauer spectra of xSnO*(70-x)SnF,*30P,0, glasses (0=x=70) comprised
a doublet due to Sn%* (8=3.30~3.36 mm s}, A= 1.70~1.72 mm s™}) superimposed on a
less intense singlet peak due to Sn** with the 6= -0.32 mm s~ with respect to BaSnO;.
The Mossbauer parameters of Sn?* were almost comparable to those of Sn,P,0,, indicating
that the tin was present at the "interstitial" site surrounded by distorted PO, tetrahedra.
Mossbauer measurements at lower temperatures yielded small Debye temperatures of 146 and
155 K. This reflects the weakly~bonded Sn2* (and Sn4+) at the interstitial sites.
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Fig.2 Mossbauer spectra of iron-glaze prepared from
chemical reagents.

STUDIES ON GLAZE OF POTTERY BY MEANS OF MOSSBAUER SPECTROSCOPY AND
ELECTRON PROBE MICRO ANALYZER

Showa College of Pharmaceutical Sciences, Kazutoyo ENDO, Hiroshi HARUTA , Chikako
HONDA ; Motomi KATADA, RI Center, Tokyo Metropolitan University ; Masami NAKADA,
and Masakatsu SAEKI, Advanced Science Reasearch Center, JAERI , Yasuyuki ARATONO,
Department of Chemistry and fuel Research

Iron-glaze was prepared from commercially avairable materials and from chemical reagents.
The chemical states of iron in the glaze were investigated by means of *'Fe Mossbauer
spectroscopy, X-ray diffractometry. The elements distibution was observed by electron probe
micro analyzer. Magnetically split components of iron were observed in the samples of iron
contents greater than 17.0 wt% (as Fe,O,). The samples of iron contents of 5 -9 wt% showed
pramagnetic Fe(III) and Fe(Il), depending on the firing atmospheres.
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Fig. 1 Mossbauer spectra of Kr-5,12,21
at room temperature.

MOSSBAUER SPECTROSCOPIC STUDY OF VOLCANIC ROCKS ALONG THE RIVER
KIRIZUMI IN WESTERN PART OF GUNMA PREFECTURE.

Showa College of Pharmaceutical Sciences, Kazutoyo ENDO, Takehisa YAMAMOTO,
Rieko HIRUNUMA,; Faculty of Science, Tokyo Metropolitan University, Mitsuru EBIHARA;
Faculty of General Studies, Gunma University, Satoshi NOMURA.

Mossbauer spectra of 13 samples of igneous rocks along the River Kirizumi in western part of
Gunma Prefecture, Central Japan were measured at room temperatﬁre. All the samples showed
similar spectra of magnetically split components, paramagnetibc Fe(IIl) and Fe(Il) with different
intensities. The relative intensities of magnetic and paramagnetic components were characteristic

for geological locations.
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57Fe MOSSBAUER SPECTROSCOPIC CHARACTERIZATION OF ESTUARINE SEDIMENTS IN THE

TAMA RIVER

Motoyuki MATSUO, Yan FU and Bokuichiro TAKANO, College of Arts & Sciences,

The University of Tokyo

Chemical states of iron and their vertical distribution have been investigated
by ®7Fe Mossbauer spectroscopy for the estuarine sediments in the Tama River,
The Mossbauer spectra of estuarine sediments from surface to 1bcm in depth
consist of two doublets and one sextet ascribable to paramagnetic high-spin
Fe?*, paramagnetic high-spin Fe®* and magnetic Fe®*, respectively; those from
" the deeper section show another doublet corresponding to pyrite (FeS:), which
includes low-spin Fe?*. A relative amount of magnetic Fe®* decreases with
depth, suggesting that this component may be converted to pyrite through
reactions with hydrogen sulfide under reducing conditions.
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Fig. 2 The contents of Fe and ratios of Fe2+/Fe3+

A MOSSBAUER SPECTROSCOPIC STUDY ON IRON IN MARINE
SEDIMENTS

Shao Yong CHEN, Noburu TAKEMATSU, Shizuko AMBE, Achim AMENT,
Fumitoshi AMBE, The Institute of Physical and Chemical Research (RIKEN),

The chemical states of iron in near-shore and deep-sea sediments were
investigated by means of 57Fe Mossbauer spectroscopy using selective and
chemical leachings. The Fe2+/Fe3+ ratios of deep-sea sediments were much
smaller than those of near-shore sediments, while the total contents of iron in the
former were much higher than those in the latter. This is principally due to the
high content of hydrogenous ferric oxyhydroxide in deep-sea sediments. Also in
the aluminosilicate fraction, the Fe2+/Fe3+ ratios of deep-sea sediments were
smaller than those of near-shore sediments.
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STUDIES OF ANTARCTIC METEORITES BY MEANS OF FE-57-MOSSBAUER
SPECTROSCOPY AND RADIOCHEMICAL NEUTRON ACTTIVATION ANALYSIS

Showa College of Pharmaceutical Sciences, Kazutoyo EENDO ; Faculty of Science, Tokyo
Metropolitan Umiversity, Tacko SHINONAGA, Mitsuru EBIHARA, and Hiromichi NAKAHARA

The chemical states of iron in 14 Antarctic meteoirtes belonging to H group chondrites were
studied by means of Mossbauer spectroscopy. Fe-Ni ally, troilite, paramagnetic Fe*, and two
kinds of paramagnetic Fe* were observed in each meteoirte. The relative area intensities of Fe* in
the chondrites correlated positively with iodine contents, which were determined by radiochemical
neutron activation analysis, and those of two Fe**-species correlated negatively with the contents.
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