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P, S, EDIECEWAVY—Fy MCOVWTHOBEESHAEET, Thonisy

—148—



ZEAREIC L TITE LN,

e 10° . —
,\ C | (a) Be _ | I(b) 2Na
g 102 E0=850MeV g 102 % E0:1 GeV
< 10’ 310
2 © Ue |g

107 > 10 -

‘IO' ‘]0' 1 141 I 1 I 1 ] 1
0 50 100. 150 200 250 0 50 100 150 200 250
Target mass , Target mass
Fig.1. Yield variations of ” Be (E o =850MeV, a) and 2 Na (E o =1GeV, b) as a function of
the target mass. @ :this work, O :Napoli et al. [5],[6],[71.[81,[9], [ :Jérund et al. [10],[11]
(>ziik] .
[1J. T. Routti and J. V. Sandberg, Comput. Phys. Commun. 21, 119 (1980); [2] %H%, £
31,33,38 EIHEHESE RS (1987,1989,1994); [3]K. Osada et al., Res. Rept. Lab. Nucl. Sci.
Tohoku Univ. 20,299(1987); [4]S. Shibata et al., Phys. Rev. C35, 254 (1987); [5]V. di Napoli et
al.,, J. inorg. nucl. Chem. 36, 3633 (1974); [6]V. di Napoli et al., J. inorg. nucl. Chem. 38, 1
(1976); [7]V. di Napoli et al., J. inorg. nucl. Chem. 40, 1619 (1978); [8]V. di Napoli et al., J. inorg.
nucl. Chem. 37, 1101 (1975); [9]V. di Napoli et al., J. inorg. nucl. Chem. 40, 175 (1978); [10]A.
Jarund et al., Z. Physik 262 (1973); [11]A. Jarund et al., Z. Physik A281 (1977)

PHOTOFRAGMENTATION PRODUCTS FROM VARIOUS TARGETS AT INTERMEDIATE-ENERGIES
Hiroshi MATSUMURA, Syouhei OKIZAKI, Sanac TSUCHIDA, Koushin WASHIYAMA, Hiromitsu
HABA * | Yutaka MIYAMOTO *, Koh SAKAMOTO, Faculty of Science and Graduate School of
Natural Science * , Kanazawa University
Seiichi SIBATA, Research Reactor Institute Kyoto University
Ichiro FUIIWARA, School of Economics, Otemongakuin University
Michiaki FURUKAWA, Faculty of Science, Nagoya University
Mineo IMAMURA. Institute for Nuclear Study, University of Tokyo
Hisao NAGAL College of Humanities and Sciences, Nihon University
Kouichi KOBAYASHI, Research Center for Nuclear Science and Technology, University of Tokyo

The yields of " '° Be, ?* ?* Na from various targets irradiated by bremsstrahlung beams
having maximum end-point energies of Eo up to 1.2GeV have been measured. ’ Be, 2% 2* Na
were measured by 7 -ray spectrometry, and '° Be was by accelerator mass spectrometry(AMS).
The cross sections( I b) peaking around 500MeV were obtained by unfolding the measured yields{
bleq.q.) for " Be from Al and Cu targets. The target mass(A : )-dependence of the yields were also
obtained. The main feature of the A « -dependence is an exponential decrease with increase of A
up to about 85 for all the four products; thereafter the ' Be and >* Na yields tum out to increase
rather slowly, as observed in proton-induced reactions. The same trend was observed in the A :
-dependence of the yields of other products such as '° Be, 2% Na, **™ *° (I, though preliminary.
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xn) (x=0)RISIC& o TEKT 56461, 60CuD Eld, (3,3)HBD (v xnyp)(x=0, y=1)RICL S
ERBEDEREL Y BBASDITNE L. £, (1,xnyp)(x=0, y=1)EREED LIZAA=15F TIZEEHN
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Fig.1. The kinetic energies of spallation products on ®3'Cu as a function of the mass defference,
. AA, between the target and the products.
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FEERBE<RIES>ERESHS CTEIEEICHERE. £/, Fig.11Z, Ep=400MeVTOPICA
O—-RIC&2BRIAEEEZNS VAR TRELE. PICATREAZBSEESNIZNZHC(y,xn)
RIGICEL %6461, 0CupBRIFM SN, —F, AAX1STRPREDHOEEFRTH, T E5ERITFIE,
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CBNTIRPICARRBREEL R<BRT S ERELAHSN], SEAOHAZHT TO—Fnbd
HPICADKREALBRES SN, 5813, PCASBRTEARVWLYEVENETHS
natAg, 197TAUFICRBZHIRL TOKPETH 5.

[(&Ex@|] [1] KBizh, : $£36,37,38@EM5HLEFRE, BBEFH : %39@3&3‘”&%‘1;@
£, K. Sakamoto et al., Phys. Rev. (in press)., [2] S. Shibata et al., Phys. Rev. C35, 254
(1987).,[3] S.R.Sarkaretal Radiochim. Acta 55, 113 (1991) ; 55 139 (1991),, [4]1‘5_\
iz %40@5&5‘1&?‘1;753::, [5] T. Fukasawa, MS thesis, Kanazawa Univ. (1988) [6]
A. Jarund and B. Forkman, Z. Phys. A281, 47 (1977) [7] A. A. Arakelyan et al,, Nucl
Phys. A534, 535 (1991)’., [8] L Winsberg, Nucl. Instr. Meth., 150, 465 (1978)., [9] JF.
Ziegler et al., The Stopping and Range of lons in Solid (Pergamon, New York, 1985)., [10]
T. A. Gabriel and R. G. Alsmiller, Jr., Phys. Rev. 182, 1035 (1969).,[11] S. R. Sarkaret al.,
Radiochim. Acta 62, 7 (1993).

RECOIL ENERGIES OF PHOTOSPALLATION PRODUCTS IN CU USING THE THICK TARGET-
THICK CATCHER METHOD

Hiromitsu HABA, Hiroshi MATSUMURA, Yutaka MIYAMOTO, Koh SAKAMOTO, Faculty of
Science and Graduate School of Natural Science, Kanazawa University.

Seiichi SHIBATA, Reserch Reactor Institute, Kyoto University.

Ichirou FUJIWARA School of Economics, Otemongakuin University.

Michiaki FURUKAWA, Faculty of Science, Nagoya University.

Photospallation reaction on ratCu at bremsstrahlung end-point energies (Ep) of 325
to 1000 MeV has been investigated using the thick target-thick catcher method. Kinetic
properties of 26 product nuclei, analysed by 2-step vector velocity model, are discussed
in terms of Eg and the number of emitted nucleons by comparing with the literature data
and also with those calculated from the PICA (Photon-induced Intranuclear Cascade
Analysis) code at Eg=400MeV.
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EHCTREBEMBEICZET S, Wb 3 Liniting behavior 273, AEBRBERE T 0
BEHI>POIEARBUETIHEZEMIRLEZLDOTH S,

BREBHFF (L LLEHEDR) 0 0dbED, %, FEEEHC I35, F/BHESB
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[ B L e linear momentum transfer on the
20 30 40 50 60 . . ]
MASS incident energy in the Cu + **N,
12C systems. The average linear
Fig.1 Distribution of FW and F/B values mnomentum transfer was obtained
as a function of mass number of the prod- from the values for typical target
ucts in the Cu + ?C(400MeV/u) reaction. fragmentation products (A=2/3A:).
[References]

1) E. Taniguchi, et al., Radiochim. Acta, 62, 163 (1993).
2) H. Kusawake, et al., Radiochim. Acta, 69, 65 (1995).

LINEAR MOMENTUM TRANSFER IN THE HEAVY-ION REACTION OF COPPER AT INTERMEDIATE
AND HIGH ENERGIES

(Fac. of Sci.,Nagoya Univ., Fac. of Sci.,Osaka Univ., RIKEN, NIRS, Aichi Medical
Univ.) Atsushi SHINOHARA, Toshiharu MUROYAMA, Akihiko YOKOYAMA, Naoya MORIMOTO,
Tadashi SAITO, Yoshitaka OHKUBO, Sadao SHIBATA, Sadao KOJIMA, Fumitoshi AMBE,
Hiroshi BABA, Michiaki FURUKAWA

Average recoil ranges of thé reaction products were measured for the éu + MY,
120 and Cu + *°Ar reactions at intermediate and high energy range (20— 650MeV/u)
vwith a radiochemical technique. Transition to limiting behavior of heavy-ion
reaction was discussed based on the dependence of the linear momentum transfer
deduced from the recoil ranges on the incident energy and on the mass of the

reaction product.
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Fig. 2. $-gated X/y-ray spectrum observed for the mass-181 fraction.
10— T T3 Table Comparison of 165Gd half-life with the
- 1 theoretical prediction.
] Half-life (s)
present work 10.3 1.6
17 Gross theory 30.7
210 | QRPA 18.4
© ¥t TDA 12.1
i [2E30w]
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0 5 T'l Oe é)S 20 25 4K Becker et al., Nucl. Phys. A522, 557 (1991).
im .
Fig. 3. Decay curves of the Tb KX-ray 5)S. Ichlk.awa et al., Nucl. Instr. Met{l. A374, 330 (1996).
with the decay of 165Gd. 6) M. Asai et al., J. Phys. Soc. Jpn. 65, 1135 (1996).

7) A, Staudt et al., Atom Data Nucl. Data Tables 44. 79 (1990).

SEARCH FOR UNKNOWN NEUTRON-RICH LANTHANOID ISOTOPES PRODUCED IN
PROTON-INDUCED FISSION OF ACTINIDE

Kazuaki TSUKADA!, Shin-ichi ICHIKAWA!?, Masato ASAIZ, Akihiko OSA!, Yasuaki KOJIMA3,
Yuichiro NAGAME!, Hiroshi YAMAMOTOQ?, Kiyoshi KAWADE, Yasuji OURA?, Hideki IIMURA?,
Ichiro NISHINAKA!, Yuichi HATSUKAWA!,

Department of Radioisotopes, Japan Atomic Energy Research Institute!, Department of Nuclear Engineering, Nagoya

University 2 and Department of Energy Engineering and Science, Nagoya University>. _

A new isotope 'Gd, in the region of neutron-rich lanthanoids, produced in the proton-induced fission of
238(J has been identified with the gas-jet coupled JAERI-ISOL. The assignment of this activity to'®Gd is
based upon the observation of Tb K-X-rays measured from the separated mass-181, 165Gd!60, fraction.
The half-life was determined to be 10.3 £ 1.6s.
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3 M. Asaietal, J. Phys. Soc. Jpn. 65, 1135 (1996)

4) S.Ichikawa et al.,, Nucl. Instr. And Meth. A374, 330 (1996)

SEARCH FOR NEW ACTINIDE ISOTOPES USING THE GAS-JET COUPLED JAERI-ISOL
Takeshi OHYAMA!, Kazuaki TSUKADA?, Shin-ichi ICHIKAWAZ, Yasuji OURA?, Masato ASAB,
Tomoaki HIROSEY, Yasuaki KOJIMA4, Yuichi HATSUKAWA?, Kentaro HATA?, Yuichiro
NAGAME?, Zhao Yuliang!, Keisuke SUEKI!, Hiromichi NAKAHARA!, Hiroshi YAMAMOTO4
and Kiyoshi KAWADE* .

Faculty of Science, Tokyo Metropolitan University!,Department of Radioisotopes, Japan Atomic
Energy Research Institute?, Department of Nuclear Engineering, Nagoya University3 and
Department of Energy Engineering and science, Nagoya University4.

Search for a new neutron deficient isotope Z8Am using the gas-jet coupled JAERI-ISOL was
attempted. Z5UEL1,5n) reaction was used for the production of the isotope. From the X/ 7 -ray
spectroscopic measurements of the Pu K X-ray for the 236 mass fraction the 2¥Am isotope

was identified and its half-life was determined.
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Fig. 1. Typical angular-correlation results for cascades in '*Ba
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1) A. Osa et al., Nucl. Phys. A588, 185¢c (1995).
2) N. Idrissi et al., Z. Phys., A341, 427 (1992).

3) G. Puddu et al., Nucl. Phys. A348, 109 (1980).
4) G. Siems. et al., Phys. Lett. B320, 1 (1994).
5) P. Petkov et al., Phys. Rev., C51, 2511 (1995).

A STUDY ON THE LEVEL STRUCTURE OF EVEN-A Ba NUCLEI

BY MEANS OF A vy ANGULAR CORRELATION MEASUREMENT

Akihiko OSA, Masato ASAI*, Toshiaki SEKINE, Mitsuo KOIZUMI, Yasuaki KOJIMA*,
Michihiro SHIBATA*, Hiroshi YAMAMOTO* and Kiyoshi KAWADE*

Department of Radioisotopes, Japan Atomic Energy Research Institute, and

*School of Engineering, Nagoya University

The level structure of neutron-deficient even-A Ba was studied by a multi-detector -~y
angular correlation measurement. In the decay of 124126128, some new levels in 1241%128B,,
were identified and the level energies were compared with theoretical predictions. The be-
havior of the ground-state bands shows that the quadrpole deformation increases as mass
number A decreases. On the other hand, the v band and the 07 state are strongly related
to the v degree of freedom. The theoretical predictions (IBM-2, GCM) fail to satisfactorily

reproduce the energy of the 07 state.’
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References
1)Kong Ping and Chai Chifang, J. Radicanal. Nucl. Chem., 130, 321-331 (1989).
2)Kong Ping and Chai Chifang, Chem. Geol., 82, 51-56 (1990).

DETERMINATION OF TRACE PLATINUM GROUP ELEMENTS IN GEOLOGICAL SAMPLES
BY RADIOCHEMICAL NEUTRON ACTIVATION ANALYSIS

Tomonori UCHINO, Ping KONG, Mitsuru ERIHARA, Hiromichi NAKAHARA

Department of Chemistry, Faculty of Science, Tokyo Metropolitan University

The radiochemical neutron activation analysis method was applied to the determination
of very small amounts (107 g/g level) of platinum metals in geological samples. In RNAA
procedure, a long chain s—alkyl primary amine, N-1923, was used as an extractant. The
extraction percentages of platinum metals are more than 95 % in one step of extraction
and those of base metals are generally less than 0.5 %. Thus, the proposed method is
capable of providing good analytical data for the ultra—trace platinum metals and Au in
geclogical samples.
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3. ERléER
EMENAXEEORE ,

FHFRECLURMMSE, EBICAVWS104RhoMic, 104MRK(T=260s,
E7 =08, 556keV) MERTSE. 2T, 556keVr BOBEDBBTENEL,
104MRhpEE2BER2 LB, BEANBEERDE. 2ogE, 194MRpE s
X, BERTEENI%, BHETHRI00BTEI%THY, BRATELN ENbH o
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;0)“1%*#L2’:>U/5Rhﬂ)ﬂ”é‘liac‘:556kevTﬁ@?ﬁ)“liﬂ&?nﬁﬁﬁﬁﬁé?b Rh
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Ey=871keV), 137MBa(T=153s,Er=662keV), 139Ba(T=4962s,E v=166keV)
AREEnk. chonds, 139as® MNboa BN AE<, SEREHHFHEOF
BBHAEASEIEREATH . 0T, REBROMEICT 2 U MR(E=10mm)
ERR(EZ0.5mm) 2B, BEIXL¥— rBPBOHNBEHOERER > 1.
556keVTYTBOE— I BICB T3 BOBHALHOELEREDIFLOSROH-BERR
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FULUROB2ZFHEBHFYr TELVEPEFBEHL, vBIARXIMLEAELEELEZS,
28A|1(T=135s,E7r=1779keV), 182MT4(T_948s,Ex=172keV),
185My(T-98s,Ey =131keV) S hrn, ChoDEKBIECe:SBNOT Y &
ADLERTIBBOMMELCHERTERTEL. 2PAIRBHHAHSZ VEBRE+ +
JENCEETE b0, 182MTa, 185Mwymais s o nosnmetrahnr.
Ce:SENRORNODER
CtROFET, E4DCe:SBN

Table 1 Analytical results of Rh in Ce:SBN

NDRhZEELL. TOKRE Concentration/ppm
Table 1ICRY. AB—=FHICDWWT2 Sample .
=2 = 5 1 2 Mean=SD.

BEEZ{To>7~HRILZ, HHEEE

8%LMNTHY, RAFEERL ER Ce:SNB-1] 44 38 4113

TEL. Ce:sNB-2| 112 106 109+3
Ce:SNB-3 312 317 315+3
Ce:SNB-4 347 341 344 +3

& :1)AAAK : OPTRONICS,103(1995).

2)AAK, 54 : H4,25,383(1985).

INSTRUMENTAL NEUTRON ACTIVATION ANALYSIS OF RHODIUM IN
STRONTIUM-BARIUM-NIOBATE

Masaaki KATOH, NTT Science and Core Technology Laboratory Group
Tadashi OHROKU, NTT Advanced Technology Corp.

Hiroki YONEZAWA, NTT Technical Assistance and Support Center
Shogo YAGI NTT Opto-electronics Laboratories

The instrumental neutron activation technique was developed to
determine rhodium in a highly light-sensitive photorefractive crystal,
strontium-barium-niobate doped with cerium (Ce:SBN). By using the
short life nuclide, 10’J’F{h( T = 42s, Ex=556keV) for the determination, and
by optimizing the conditions for the radioactivity measurement, the rhodium
detection limit was improved to O.1x10'Gg. The method is applied to the
determination of rhodiumin Ce:SBN.
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COMPARISION OF NEUTRON ACTIVATION
ANALYSIS FOR DETERMINATION OF
PLATINUM GROUP ELEMENTS WITH
OTHER TECHNIQUES

Chifang Chai

Institute of High Energy Physics and Laboratory of Nuclear Analysis Techniques,
Academia Sinica, P.O.Box 2732, Beijing 100080, China

The Platinum Group Flements (PGEs) have attracted more and more attention in scientific
community, since they can play a preceius role in science and technology, e.g. in study of rare
events resulting in biological mass extinction; in identification of cosmoic dust, meteorite and
other suspected extraterrestrial matters and their sources; in geological dating; in deciphering
geological evolution; in monitoring environmenta! pollution caused by using platinum-bearing
catalyst; and in study of bioavailability and pharmacodynamics of the cis-platin compounds etc.

However, the determination of submicron (ng/g or less) of PGEs has been one of the most
difficult tasks in analytical chemistry. During the past decade, instrumental neutron activation
analysis (INAA) with or without fire-assay preconcentration and radiochemical neutron
activiation analysis (RNAA) based on distillation , precipitation, chelate ion exchange and a long
chain primary amine extraction for simutaneous determination of PGEs have been established.
Generally, the INAA and RNAA possess some unique features, e. g. possibility to analyze all the
six PGEs, extremely high sensitivity (especially for iridium), less matrix effect and analytical
interference, and small sample amount, etc. It should be pointed out that the radiochemical
separation manipulation is often indispensable to reach higher sensitivity for Os, Ru, Pt and Pd.
The determination of Rh needs pretreatment separation duo to the short half-life of '*Rh (4.4m).
The critical factor to affect the analytical quality in pre- or post-treatment chemical separation is
to control their chemical species, especially Ir, Ru and Rh. Otherwise, the reproducible and
accurate results are impossible.

Apart from the INAA and RNAA, we also developed the Laser-lonization Resonance
Spectrometry (LAPIS) for the analysis of Ru in geological boundary samples and ultrabasic rock .
Its principle, photoionization steps, sensitivity and matrix effect were studied. In addition, the
Inductively-Coupled Plasma-Mass Spectrometry (ICP-MS) is being established to determine all
the PGEs. The comparision of NAA with the non-nuclear techniques was made in this paper.
Table 1 lists the performance features of various techniques, along with those available in
literature.
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Tablel. Comparision of Various Morden Analytical Methods for PGEs

Method Analyzed Sensitivity Sampling Wet Main
Element Amount Manipulation Interference
NAA All PGEs ppm-ppt ug-mg case by case nuclear
ICP-MS Ir,PtRuRh,Pd  ppm-ppb mg necessary matrix,others
LAPIS Ru,Rh ppm-ppb mg necessary matrix,others
AMS Ir,Pt ppb-ppt mg case by case isobar
NTI-MS  Os,Ir . ppm-ppb ug-mg necessary matrix,others

Besides the bulk analysis, more and more emphasis is being put on the study of the chemical
species .and the micro-scale distribution of PGEs to provide the information about the sources,
fransportation, accumulation and evolution, etc. For this purpose, we recently set up a so-called
molecular activation analysis based on the chemical step-by-step dissolution technique to reveal
the chemical species of Ir in some geological samples. In the meantime we also used the

Scanning Proton Microprobe (SPM) to look out the micro-scale distribution of
able to clearly tell us their interralationhip.

PGEs which is

Although nowadays remarkable progress on the analytical methodology for PGEs and
applications in geology, environment and biology has been made, a large number of basic

problems remain to be addressed:

¢ The solution chemistry of PGEs, especially in complicated systems, is unclear;
o The chemical state, valence and species of PGEs under various conditions are

often unknown;

e The residence times of PGEs in marine system are not universally agreed upon;

¢ The database of PGEs in varous environments is far from satisfactory,

s The remobilization and post-sedimentation alteration processes of PGEs in
nature are not clear;

¢ The distribution, metabolism and bioavailability of PGEs in organism are scarcely

understood; etc.

Hence, to answer the above problems it is desirable to develop more sensitive, more accurate,
more precise analytical techniques for the determination of PGEs aboundances and species in

future.
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PR SYBERAES DV (BB EZ FITTH ETIENR Y ORMEZET 5,

BEEE T 7 A EESHTIEACP-MS)iZ . RE NS ELSTRARSIE L LT EBOTIRE
HE(1983)BARE  4F & RREE D 1) L & 8 1)  BAE TR EA D 5 W IZBRERE O S TR U TR 3
BaINTWB, TR & 2205 BOELMELS . LIEUIERNAAE L OFERERIhS, LD
L. BREDOSVNMHE L 2 2B AREHI LTIX.ICP-MS OBEAGIXIZE A ¥RV ORBRRTH-o
To, TNEBSE 2 THL4 X RN EELF HETRICB L TAEOBA2RA . BE D
HIBERRRL L LB U T RERB TR A L R OB 1/100 BEITED LTW S0 HBDIZ,
Allende (CV 3) ZEHERERAOEVELAMHOFHEOFEEERDL, E-A—oREHTH L8R X
Y HAVBR TV D RNAA ZHFETITUVLICP-MS 748 RNAA 23X LT BERE LA Z L BTRENE S
PR EIToE,

(%]

ICP-MS: BT &7 7 v vy AHR(ISm)PT T BRRUBEAHRRE~10mg BEX D BORHERER
(HF: HNO;: HCIO, = 0.2: 0.15: 0.1mDZ¥K & 2541278 » 7 L— h(150 °C) L C 24hr ISR L7, = DR
o AR ES, RE L M R Tl FRAEKCTHER L. BENERE Rh, In, T1, Bi) BFEREZM
TRIEFE & Uiz, 3813 Upgraded VG-Plasma Quad 1 A L. E—27 V¥ VU FPEIC L > T 1817
TR 2RO/ EETETh, UICH L 2 20 5 BoBE 1T 7=, )

RNAA: Allende FEREFAE~50mg 2 AIEE (p=3mm)iZ & A%, B AFFHIFERT JRR4 F(5x10°
Bpfem?ss) 12IWVT 12hr OFHEFRA LTV BM OGRS, FIAFE RERICR O TLES S

T o, SEERVEIIEAREICIE Ebihara (1987)I2 2530 V2 23, Bk o 7= L IR o> B I L pEske A
b OB TIdie < ICP-EEEE AV E,

53 B8]

ICP-MS Tit. &£~ bV v 7 AFERICEL DIHART MATEHEZZTO TV DEBHRETREO O
475 BRI BRI OB ROBE ICEE 2 bhif/e 572\, Fig.laid Allende fBH Ok %
B4 CAREZE  RABEOSFHBELTRERM L TBRECEH 2L LOTHE, v MY v I ABE
OBIMZFENVBREORPBRON. FEZL1000pgg BEL FOBE CRIHERATETHE LBy
75 BEBVIINEEEZRAVAZLEE> T HETETHAR. BV N v 7 ABETIIEBEE
BOBRENEL RoTVAZ ERBEINSFglb), BESh TV AERTREBHINTEY MY ¥
7 ZYBE D ERRME(5000pg/g; Totland et al,, 1992) & Y HARV VR & 2 o 7228, FEA TILE R D& B L

&V b Fe, Ni R OEXRRIBDED BRIV TEBE2ZTHEVEEL O D, KEROLL:
T T ICP-MS R U RNAA WHIZRIT 5 30 RHBAZ RO & Z A13 & A FRI%H RNAA OFBH
FROVBRHBRZEOBEL B RHOPE L AFE b - 7ok, ICP-MS TiZ~5x107 signal - atom™ -7 @
BERELND OIS L NAA TR BEDBEDORY Sm T 3x107 signal-atom™ s BETHHZ L %
E 25 & ICP-MS TIIRARBHLEL 25D BORHDERELN TWAZ L NERTES,
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LU EBRC B D N OB D Lt & 17 0 1B A T I ICP-MS DRI b2k 725, Fig 212,
Allende BEEIZXT BMEDOFHER Cla Y FT A D THELLIEF LETREEEF —VERT,
BERETRE RIHE ICP-MSIZ & 55— # IXFRHTTR £ h T 5 L8 RN A FIR 4y 715 (Nakamura,
19702 &2 b0 LHFIZRVVEREME LR L REBIC L 20 EN+RFICERTH S Z LR S h
Teo ZOFHELEARFEENY — VIEIBRFIEARPEF TERRLH L TEATHWAZ L ER Tn
KEDRERFETDI I LR Lo THESIT D2 RNAA BRI LB b0 TH REOERIIRLOND
BTF—FROFRR R ERICL > THNBEBRRZ LD . T—IBHBLIOL ) REHER
HIZ R EETHLZ L3015, 2 ) LTHIETRETRICH LTZIER URE CHOMNR A
THD LW ICP-MS ODREBFRBHAL N L 2o, '

100}--8 .
25
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E 50
8 g 2.0
5 §
% S
-8 \ 3 155 ICP-MS
] W o .
5 : \ E -
: «©
: E 25
[ =4
10 5] .
160 v
¥ 0 2.0 /w
<
5
2 120
§ 1.5¢ RANAA
’a;: 100}
8 w0 Y LaCoPrNd  SmEuGdTb DyHo Er TmYb Lu Th U
£
o
© 0 b Fig.2 Cl-normalized REE, Th and U abundances for
. the Allende meterotes obtained
10 100 1000 10000 by different analytical techniques.
Solid Concentration / (1 g/g) )
Fig.1 Relationship between signal intensity and
the matrix concentration.

1) M.Ebihara, J. Radioanal. Nucl. Chem., 111, 385 (1987), 2) M.Totland, IJarvis and K.E.Jarvis, Chem.
Geol., 95, 35 (1992), 3) N.Nakamura, Geochim. Cosmochim. Acta, 38, 757 (1974).

DETERMINATION OF RARE EARTH ELEMENTS IN CHONDRITIC METEORITES BY
INDUCTIVELY COUPLED PLASMA MASS SPECTROMETRY; A COMPARATIVE STUDY
WITH RADIOCHEMICAL NEUTRON ACTIVATION ANALYSIS.

Kazunori SHINOTSUKA, Mitsuru EBIHARA, Hiromichi NAKAHARA, Faculty of Science,
Tokyo Metroporitan. University.

An ICP-MS procedure for determining trace amounts of 17 REE, Th and U in chondritic
meteorites is developed. Serious matrix effect (ion suppression) may be caused by high Fe contents
(20-35 wt. %) and could be eliminated by applying appropriate internal standards (Rh, In, TI, Bi)
and high dilution factors (10°for the elements). RNAA also was applied for determining 10 REE in
chondrites. It is found that both ICP-MS and RNAA have comparable detection limits for REE.
ICP-MS, however, has a great advantage that all REE can be determined with similar precision.
The slight REE fractionation in the REE abundance patterns became able to be discussed in
chondritic meteorites.
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TITREY I OAT—N—FERDRATEEH LT SKEFETNAYBHL
B7INVAYLESRAF AR TES YA NeETHEMTR2EKRLE,
TNVAVBHBNRTINVA) TESEA A D REE2HETERALIRELT YT
—TFIVOWMRIC=, M, A, NEEMNTFEZET2/LEMEER L. TO®RISUT
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EBEFREZI D MOV TEND, EROBEHBVIZEHEKETZIAE /DR
—A~$E&m£tb A FRBIC L ABEEFENTES L&D, EHERADE
BHEBEBOMBRICTFETEIHDOTH S, £/2FA b - A MOLEIZBWTIERICHE
RBEVWHDTH B,

<ZEB> BAOWRY IUI—F)VOMIMLZEMTF (Fig.1) 725 izgk (D) &4k
éAmLt” SRR DITROHT B LU FAB-MASS A7 MVORIERTT -7, BEIKE
BT H&(MEEDOETIREIL. B{EBB L UAANT 7 —ART MWL D BEL .

ﬁ%%ﬁmtﬁﬁé7wﬁUB£07wﬁUiﬁﬁﬁ%?)@ﬁ@ﬁa”;éﬁ()

SHEDETIR A A
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RIXA T ° <_=_§]—-OH b
I BEUESR Qw "°b \
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Fig. 1 Structures ofthe ligands

<HEREZZE> L'zRAWEEEFe(L)(py),ICIO, I dE#ARES L EBREEFIZBN
TRAEVRETH o7z, ZOSFICERBEPIIBNVTINY T LS 2MAD L,
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RENSBENEBOBINRE I 57z, ZDBOELIEEEFe(L?) (py),ICIO, IZ/N YT A
AFEMABIERLD, FEFIEMLLTOWAZEY PN TNT, 250 FHER
THIF I N7z i R[BaFe(L")], (1 -0)(CIO,), £ 78> T3 T &A% X @ E AT L 5 o
s, ‘

L2 % F Wz 88 EFe(L)IBPh, B L UNY T LA F > 2B A A TZEEER
[BaFe(L?)](BPh,),/dE#IRE THELICH AL S RETH o7z, FRBERICBVWTH
EIFe(L?)IBPh,IZEA Y RETH > . TOFEEKIINY T AL T EMA TN &
520nm 135D LMCT N> RSO FTICEEEAINE S 7 Lz, L L7205 ZoRINE
RHEOKBREEDIBA L, AL OREEMORIEE, EHRZTOMORILDBEI >
TWwW3EEZ5N5, .

BT L3I n=1,2 DHERBWTHESLNT, PT7NTERETF I EOMHEABRE

IBWT, PTPIVTEREFISII VN 22 THRALEDNE SN (%) . ERE S
$81E[Fe,(L%))(CIO,), & 5 7z, [BaFe,(L*)|(CIO,) i3 =Rgkicxt LT, 1 ADNUT L
A ERORD T ENHBIL . [Fe, (L*)](CIO,), IREAREICB W TEZ ¥ RET
HBH [BaFe,(L)(CIO,) ,EAANT T =AY ML XV BERAE > B2EATY
7o BRBHAPIIBWTIE, AERITEBEAERETH 7. £/ n=3,4 DEERTT
WTFTEREF RSN 11 THREL, BAY 8k BaFe(L?)]BPh, &K S 17z,

<XHR> 1) C.J.van Staveren, J. van Eerden, F. C. J. M. van Veggel, S. Harkema, and
D. N. Reinhoudt, J. A. Chem. Soc., 110, 4994 (1988)

SYNTHESES AND ELECTRONIC STATES OF IRON(II)
COMPLEXES CONTAINING QUASI-CROWN ETHER RING

Shinya HAYAMI, Shuichi NOMIYAMA, Shigeyuki HIROSE, Yayoi YANO, Yonezo
MAEDA, and Shinji SUGIHARA*

Department of Chemistry, Faculty of Science, Kyushu University *Radioisotope
Center, Kyushu University

Macrocycric ligands with polyether on the phenol moiety of N,O, Schiff-base were
prepared, and the electronic ground states iron(Ill} complexes with these ligands were

studied in correlation with the uptake of alkali or alkaline-earth metal ions. The
electronic ground states in solid state were confirmed using *Fe Mdssbauer spectral
and UV-vis spectral measurements in the solution.

—169—



2B02 \ |
| BIEBEAOT NI VBIEN S AOBILEC & Y

UREBMMBTOARNDIT —RART ML
JURHE - BHEOAKENHTEE B - OABA HEF - KE & -
Wi k- BB &xT

(it ic]

BIL7 NV =7 AARO) 2 BRIt L T 57 0 I VBRI T A1k, AIf—
EAFEBIZBNTEWEEBELZETHZ L THLNTRY., Fiibic X vEaEs
ETTBZEnBHAT) —HERPWEYT 5 AL LTOEABSEFENTNS, ¥
EREOBILSEEATHIZ LICE VREEME L LTORADE 2 b, R X
VEMET = 74 MNAFeOs, AFe:0s5) DTS FHEND, Z0Z bhdb, Otk
PRI F DEAH T A THEED ? QR A XM OFIEN A RED 7 QRK A E
U—ZhBEBERT T A N o7 AR TEHAIEND D 7 E 0o mBELRETNDS.,
ARFZETIi360Ca0 - (40 —x)ALOs xFex0s% T A DFS AL 2 B 2§ A BN TFT
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MEDF ¥+ F7FZ V- a b BITHTRDAARNYT =35, REHEDH(DTA).
ifi;%ﬂggff\ﬁ FVET—IR). XREHXRD)YE L CREiEER ORIE 247 > Tc.

BAESTT NI VERI LY A(60C20- (40—)ALO: xFe0) H 5 R I B KO
CaCOs, Al(OH)s. FeOs%FEE#%. DDA TLIIBALEDDEZAESDIEI
AL, BRI TI450~1550°CC2RFEIARE L7e k. KK THE DS DIZONUZEE
THZELIZEVFAE U, BNEBRRERRICAVWEBERF T TRELEE(TMNE
(740~770 OIIZBNWTELRF T o7z, DTAOHIE IR LTz 5 A8 %30 mgf
BLZLDORASE VAN, BE~1000COEREHE THREHE 22~15C min’ iz
RELTIT ok, ZOLEREOERENE L LT a-AOZ W, FRMRIARS

MV OHEIEIFEE DKBrRL v NERFFAWTT o, ¥R EBARY ML ORIE
B LB 2 FOEERAWE, TFe— A ART T — AR MAORIEITEED

EIEEEI LV BR T, #IEE U TPAMIZHEL# L7210 mCin " Coz AV, B
PR S 7 N(O)YDEEEWE & L TE&B#(a-Fe)EE AWz, . FeOBEMN1mol%
DOF T AFHIS: OBBRNECFe0s, Fe =96.03 %) 2 W THE 21T oz, BF

XHREIHT(XRD) DHIE 1ZCu-Ko iz & Y BZEEEE 2 deg min" TfT o /2. BALRAIEIX
80~300K D3 FE#i P T8 kG DR H TFlaradayiRIZ X V7o 72,

R L E5E]

A EIDRZER 4 & L71260Ca0 - (40 —x)AbOs xFeOsh 5 A TIF0Sx S 13D&H TH —Iiz
HF AT D eRnGhotz, B ORIBFOMBE DOBIMIIENRRER T2, X
=1,5,10, BORBEHZONT RAANRY T —ARZ MORIEE TR, BHEES 7 1
(8) 1% 0.19~0.22(£0.01 ymm s, PO (A)IX1.23~1.38(1£0.02) mm s”. FRIE(DIX
0.58~0.91(+0.02) mm s D& RBIZH o Tz, ZDZENBF T AR TR IILEREMED
B, BEARNEEZERL TWDZ ERGND, 6 DfEIXFeOBE ORI HEWED
ICHINT D OIEH L. AB L UTOMERSEE TR Lic, RUH Z A2 oW TDTADH
ExfToll Z A, HT RERIRE(T) DiEIZFeOER DEINIZLE - T 809—>760—715
—703°CEI&ETF LTz,

R T AZBW T Tek Fe' DA & ORIC AR T B ERBIR(Te—A BDIZEUT ORI
RENBDY,

Te =aA+ b ¢}
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V¥ —(E) ZDTA(Kissinger plot) & FHWWT 27A1205 + 13Fex0s glass annealed at
sk¥iz, Kissingerd=R., $T2b5 750°C for (a) 0, ()50, (c) 100, (d)

In(Té*/ o) = Ea/ RT: + const. 200 and () 300 min. @)
WZBNT, IFEHEE., RBIKBEETH S, DTAENS, EaDffiZ4.2103eVE
KO oNc. ZOEIFAI-OFEETRINF—(@44+03eVILHEL L, Fe—OfATx
ME—=QR6E03eVVEDHREWN, o T, AI-OEESDOUMIZL V<=1 =) A ME
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03{5’%5%%1%% 13750 ‘C OBULIE T43 % 56 %% TERRIZEAD LTz,

1) T. Nishida, J. Non-Cryst. Solids, 177 (1994), 257—268.
2) S. Geller, R.W. Grant, U. Gonser et al., Phys. Lett., 20 (1966), 115—117.

MOSSBAUER SPECTRA OF THE MAGNETIC PARTICLES PRECIPITATED
BY THE HEAT TREATMENT OF CALCIUM ALUMINATE GLASS
Tetsuaki NISHIDA, Shiro KUBUKI, Morihiro SHIBATA, Yonezo MAEDA, and Toyomi
TAMAKI", Faculty of Science, Kyushu University, * Faculty of Science, Ochanomizu
University
Structu:% and the crystallization mechanism of iron-containing calcium aluminate(60CaOs(

40-x)Al20sexFe20s) glasses were inyestigated by differential thermal analysis(DTA), X-ray
diffraction, magnetic susceptibility, °"Fe-Mossbauer, and FT-IR techniques. It was revealed
that the Fe™ exists at the substitutional site of AI”",_In addition to the paramagnetic doublet of
tetrahedral Fe™, two sextets were observed in the *’Fe-Mossbauer spectra of heat treated 60CaO»
27A10s +13Fe20s glass, which were attributed to tetrahedral and octahedral Fe™* of CazFe20s
phase. Activation energy for the crystallization of 60CaOs27A1.0s¢13Fe20s glass was calculated
tobe 4.21+0.3 eV by using the Kissinger plot, which was equal to the Al-O bond energy of 4.4
£0.3 eV. Therefore, itis concluded that the crystallization of iron-containing aluminate glass
was trigered by the destruction of Al-O bond.
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X#k 1) H. Miyasaka, et al., J. Am.
Chem. Soc., 118, 981 (1996). 2) B
R, REEKRT—4. 3) A L.
Hrykiewicz, et al., Phys. Stat.
Sol.,38, Ki11 (1970). 4) G. M.
Bancroft, et al., J. Chem. Soc. 4,
2944 (1968). 5) A. Z. Hrykiewicz, et
al.,Acta Phys. Pol., A37, 811
(1970). 6) W. M. Reiff, Mol. Cryst.
Lig. Cryst., 176, 391 (1989).
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Fig. 1. Moessbauer spectra at 4.2 K.

MOESSBAUER SPECTRA OF MAGNETIC MATERIALS DERIVED FROM THE REACTION OF SALEN
COMPLEXES AND KsFe(CN)s (2)

Seiichiro IIJIMA, Fumio MIZUTANI

National Institute of Bioscience and Human-Technology

Hitoshi MIYASAKA, Naohide MATSUMOTO, Hisashi OKAWA

Faculty of Science, Kyushu University

Low-spin Fe™ atoms in K[Mn(3-MeOsalen)]=[Fe(CN)s], NEt«[Mn(salen)]z[Fe(CN)s]
and NEt«[Fe(salen)]=[Fe(CN)s]-CHs0H afforded large quadrupole splittings as a
result of the anisotropic CN-bridging structures of these compounds.
Magnetically split structures were observed in their Moessbauer spectra at 4.2
K, which indicates the occurence of bulk magnetic ordering under zero applied
field.
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AFR U, 2,5-DMAFDERLET, I 7EE, N-AFMEBOAANTT—RF7A-5 %
FHUTRT, BLAoEREIC 7ok i, SkOBFRER 720 X<CHE
TWBEEZ NS, N-AFMEHBVIZITERLT A E2L Y, IRANRT MU
BT 5820em  MHIEDC-HNX Y 74 ¥ 77— FHi840em ' fHE~NY 7 b L7z, ZHiE7 =
OtrdavRzRyAVTEHRILLZEDOY 7 FERLTHS,

Table 1. Mossbauer parameters.

AF 2,5-DMAF

Temp. d(mm/s) AEq(mm/s) &(mm/s) AEq(mm/s)

Before oxidation = RT 047 2.42 Q47 % 2.49%
80K 0.56 2.49 0.53 2.47
N-Methylate RT 0.44 2.32 0.45 2.40
80K 0.50 2.34 0.52 2.42
Iodine salt RT 0.36 0.81 0.47 2.37
80K 0.43 0.75 0.52 2.39

*measured at 250K
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N-2F MALIZDWTIEAFR, 25-DMAFE b ICETONBAREDOBIF/#) 720k
YBOYTT Ly FOHDPBE SN L LERTEGOBRILIEZ o T2 L Bbh b,
F7, HNMRTUEEL S LERHGE L 7P LA ENLb I ORREIHTES, 37
FEICDWTIEFAFDEAS, 7)) Yoy aBoy 7Ly OSBRI S, %55 0B
WIiRENDo 25DMAFCUE~H 72U V=T8O T Ly MPFETLHON, K
BB RENOLT MRS Lz 720 Y Boy 7Ly b3S TEY ., EFE
SO INTbDEHEERI S NS, S5, AFOIIRIED'PIA RNy 7 —2X7 b
WERLIRT, JER
Bl OFIENRIE S
Nz, TNE, 70
V- T FEOL TN
IRAYE SR o N e
Bin, Y AF-3vFES
TOIFESFRHEILCPERD
BEFRELTOWMwmNI Y
Z0Hb—FnavE

1.0

Relative Transmission
O
0
I

ol N T S S
VT CItERL Velocity / mm sec'l
Tw 2 EHEfl S R Fig.1 "I Mossbauer spectrum of azaferocene-iodine salt.
o
[3ck)
1) K. K. Joshi, P. L. Pauson, A. R. Qazi,. and W. H. Stubbs, J. Organomet. Chem., 1,
471 (1964).

2) ]. Zakrzewski, Bull, Soc. Chim. Belg, 99, 357 (1990).
3) M. Katada, S. Nakashima, Y. Uchida, I. Motoyama, H. Sano, H. Sakai, and
Y. Maeda, J. Radioanal. Nucl. Chem., Lett., 104, 349 (1986).

MOSSBAUER SPECTROSCOPIC STUDY OF AZAFERROCENE DERIVATIVES
Faculty of Science, Hiroshima University, *Radioisotope Center, Hiroshima University ,
**Faculty of Science, Konan University, ***Research Reactor Institute, Kyoto University
Takahiko KITAO, Ikuyo KIMURA, Sators NAKASHIMA *, Hiroshi SAKAI* ™,

Yutaka MAEDA ***
*"Fe Mossbauer spectra showed ferrocene-like doublets in N-methylates of azaferrocene and

2,5-dimethylazaferrocene and iodine salts of 2,5-dimethylazaferfocene, while ferrocenium-like
doublet in iodine salts of azaferrocene. '*°I M&ssbauer spectra indicated that I, ions are

asymmetric .
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(BRH, LARIE*, EREAE*Y)

RTEEE, O/MAGABE, g EY, BEH £

[Fx]

7oty (FcH) - 74 ¥ a—= Vg (DCA) BEMARDT A M FOEENINMRE
WTHIE S, SRAETREESFE LA EFRESINTVS, " Z0EB &4
EAZANT T =G REEROTHN, REESZHATAL L LI0, TEERIZONT
LI IERE B, P SEEAER B T OE Tz 0y (FeB)ZHWTE
BRFPOE 2. “FeA ANT T —GHELZHAVT T 20t X OBE L HEBHE L,

[3=5x]

TOET 2 0L Vid, THOFECHE->TERL. HNMRIC X ) BE L7z BEC
F\V 72FcBr - DCAELIELAWIE, X ¥ /) — VIBHFIZFcBr . DCA% 1 : 2084 THfE
BRH BERTHELERZET LI LI2L W EONL, BoNstERIE. BE
XBEHT/3Y — C RUTEESTICL D, DCAKRBESINIALEY TH S ERIESI N,
ZDOWEEIIFCH - DCAL A TH ) . BAAERFIIFCH-DCAIKRTETFRE,P 27,
“FeX ANT T —ANRT MV OBIEE, TCoRh)EHE L L. 80KA* © 350K DI 4 FH
TBIhol, BoN/ANRY MVid, B/ANBRETENTL, B%ES 7 ME, TES
ZUE, FETERME, HRGREZ KD, Z 2T, BEAEY 7 MEIZMSERE L L,

[#HR L EE]

FcBr - DCABBLEWONBRGREDIRERLT 7 20 OFE & KL TH1LIZ
Yo S8OKMDQSMEIZ2.46 mm s' T, FeBrDfE LV, ZOEIE, 320KF TIZIZARE
D% &), 320K LTRSS B2 L b h b, THIIFCH - DCAD#RE S
ZIZL T, 320K SMEEFVE L& EZ 515, FeBr - DCATELEY
DIERNHEDRELELE 7 20ty OBA L B L TH2IZ7R T, 80KA* 5 320KMIL ¥
THF7Ly bOEBEEELIZIZIZL 1TH IR TH S5, 320KELETRE S FEFFR
LB LD DDPE, FeBrOV 27 20t v ERARICETH 2 LIRET S &, 320KfT
S0 FEICEE 2 FAIRGPB L ko d D ELONS, T2, QSIELIE
WAL T BEEN—F LTV A I EITRKIEY, LAL, TRHOEEN, 7
U+t - DCAZELEYWOHAIL 280K I A LADIIF LT, 7HE7 0L Y
- DCABIE ML EW TIX320KHEP S BRI ST 5b, Zhit, DCALFBrFDREED,
KEFBED LD BMEMEREZ L7202, G#ETFROS5AMNrF (FeBr)DEB))H
FREN-DDOEHR SIS,
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Fig.2 Temperature dependence of area intensity ratio of high energy peak to low energy peak.
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(3]
1) F. Imashiro, N. Kitazaki, D. Kuwahara, T. Nakai, and T. Terao,

J. Chem. Soc., Chem. Commun. , 85 (1991).
2) BT, HE. BEH. BIEBGHLEHRIFBRERTIEE. 3BL7 @B, 1995).

MOSSBAUER SPECTROSCOPIC STUDY ON THE DYNAMIC PROCESS OF
METALLOCENE INCLUSION COMPOUNDS

Mitsuyori NAKASHITA, Hiroaki KOMATSU, Satoru NAKASHIMA*, Hiroshi SAKAI**,
Faculty of Science, Hiroshima University, *Radioisotope Center, Hiroshima University,
**Faculty of Science, Konan University

The molecular motion of bromoferrocene in deoxycholic acid was studied by means of *"Fe
Mbssbauer spectroscopy, and it was suggested that an anisotropic vibration of the bromoferrocene
molecule is coupled with the precession above 320K. The changing temperature of FcBr - DCA
was higher than that of FcH - DCA.
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Wol Dim#EAL, 650 CT2HEBREBEEEZERLIVAR L. (BRTBZIELD B
DTHEE) AN OBARXR OFER LD Foto EYTIUDTYULTIY
@ﬁku,:n%mﬁ%mFePsB%EEéﬁ,E%ﬁA%,ﬁ%ulwﬁﬁ,&ﬁm
50CCc1BERKGEIE L, BNORERBRXBEIIICE DT> o BILRORE RS
HERBEHE (VSM) kb8~ 20KDBEHBETIT> 7o A AN T —ART b
ODRERBEEDOHFETK EEZRTIT» o

(RREBICEE] SHROBKXBEF /Y — > ORiT LD, BHERRIFeP S, &
6.42ATHBDIKHL, IV VEBALILBOTR 1L 70A, YUY YU TR 12.13
A, TUYLT I TR 10.60AEFEREAEB->TWVE, BiCEY ¥ OBEILAYIC
BT, ZOoBMEEIS YV UATRELERETEISOTIRIEL, BREERLA-
TWBX5TH%, KARF eP S, BXUEY VY OBRLEMD S 28y T — 2Ry
PN 2B/F 5, FePS; RERTHEBETH SO TAIBMEBLIR (Fe*', BALVR
B) 0s%25RTH, KTRERBEHETH 2O THAABERLTVWE, RFHIBOER
BEZ 80kOe&/Na ZREHZRBL TS, JOERRTaylors 2 DR E L —K
Lfméomm$®ME%%(mE>m55;5u,FePs3u1%Kﬁﬁ#5&ﬁm
HEMBHEERE2EL S, —4, EVVVOBBMLAYRZEC_BEHONBAB 2R,
IR b EVEBALIEAES XU ARZ FVEEZ 2, DEOTVWS T Ly b
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[X#R] 1) R.Clement and M.L.Green, J.Chem.Soc.Dalton
Trans., 1566(1979).

2) B.E.Taylor,et al., J.Solid State Chém.,1J461
(1973) . '

MAGNETISM AND MUOSSBAUER SPECTRA OF FePS3 INTERCALATION

COMPOUNDS
Hiroshi SAKAI, Takashi YAMAZAKI, Toshihiko SHIGEMATSU,

and Satoru NAKASHIMA*
Faculty of Science,Konan University, *Radioisotope Center,

Hiroshima University

Magnetic susceptibilities and MOssbauer spectra were
measured for FePS., and its intercalation compounds of
cobaltocene, pyriaine, and allylamine. :
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SFEEEREFHRICER L. BTFHFEHZETITOVWT, PEud b WiETFeD X ANY T —ARY

FVOBERLAERIT o 72D T, BERORDEFDEZL -0 THRET %,

[E8] 2henoEHE, LoClynH0 EERBDoV A I (22-¥EY IV L1072 F
vrayy, 1,8-F7F YV, LFEhEhbpy, phen,napy EEBET 5, ) DAERIC,
KFe(CN)ABH AL, BARBMET S C LISk WIS L L8, SR0RER, XK
BN, TEDHT. TG-DTAZ V2o A AT 7T =AY P VORPIER, YCoRh)B L U
SISmF, £ #RE & U TRIEIC T, AZRRED, SER T TORERRICBVTTo 72

[k 5 L #£25Z] Table HIISNBuD A R/ T —INF A—F %7RT, bipy#HkicBWTAELQS
FEHSER & ., MBDSEEFITHAT, Bu A ) ORHUIIES 2o TWB L ERRT, LN

cid, ey, BEUEFICHOGFI 4 OV BEUMLL T B L &, BRI Lo T

Wi hH EEZ LD, RIT,

Fig. 1 \ZEu®) X X80 7 — 0.0F

ARZ M VOERGEEORE sl

BFEER T, EDOENTFD §

gikd . RILARY v g% g -1.0r

FO(Eu[Fe(CN)J-4H,0},¢ £

. TOMEERESCRLY,

HERT > OB o N, B 20 ' ) 1 . '

?’E%’éif i)\ %ﬁ‘i;& % 100 150 200 250 300
Temperature / K

b DDCNFEDIEZUFITL B 1 Fig. 1. Temperature dependences of *'Eu-area intensity for (a) {Eu{Fe(CN)gl-4H,0},
ST A © (e ouon i ol
Table 1 *'Eu-Mbssbauer parameters of the complexes at 30K
' 1S QSm T., Me™10°
compléexes mms’! mms?  mms’ amu deg’
(EulFe(CN)g-4H,0}, 052 700043 23 53
{[Eunapy) , E,0):][Fe(CN) J-4H,0} , 045  41(070) 22 2.5
([Eu(py)H,0),][Fe(CN) J-1.5bpy-4H,0),  0.59 8.4(0) 23 2.1
{[Eu(phen) , (H,0) JIFe(CN) J-2phen}, 077  43(0.76) 2.3 2.1
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HIERE—HL TV 5, MO™10° Table 2 Fe-Mossbauer parameters of the complexes at room temperature

DED ., Rtk FRENMETH D, complexes IS /mms” QS / mms’
- {Eu[Fe(CN)¢]-4H,0} -0.17 - 0.76
P RnapySiEEAREVORL  (Eunapy) , H,0)IF(CN) -4H,0) , 014 118

{20 DEHEA, EnlZERIL T (Eu@py)H0)Fe(CN) J-1.5bpy-4H,0),  -0.13 1.65

\I‘ZJHZO%K t 57.'(%%/5\%51\ {{Eu(phen) , (H,0) ,]{Fe(CN) ¢-2phen} , -0.14 2.38
LT, bipysF*°phens-F kM 128: . N
KELDIAATRE DI, napy 2 B SR fa)A
SKCEV Tl BakERREL S|
T %napyﬁ‘?i’\ B8R Dnapy % I ° % 4 o o(b)o
DFEAZ 9 RV T LTwBID, 21T
BT, h3vi, et B 5T 0 .|
BT bDEELL 8 ., ©
fLZ;O 06| PY e o

¥ 7=Table 112, Fe® * A/X7y e ) 300 750 300

T=NFGRA=F %Yo KDBAY gy 2 Temperature dependen-];:sm:fe;’a::(e)\/n:fimpole Splitting for

FeC, DAL, napys by, e a0
phenERDNEICE L 72 o T b, KIC, Fig.2ilLla- bpyiﬁﬁm”}:eo)lz&lﬁﬁ}%%@m&ﬁﬁr%
Eu-bpy$sfEmiE R & & L IT/RT, La-bpysfhTid, HEETOBRE L VTR Y v~ — &4
T & N, La-NC-Fe-CN-LaD3M$ERE A 4 ~ & ED[Fe(CN)J* B4 + ¥ HFEL T3,
ZO7OBETFICR, Bk 52 H0RMEENS S I LIk, TRDA AT T — AR b
MIBWTH2HD T Ly FAERRI S 172, /NS WQSDE(c) DIRBEAFIES, K& {FMLL
TWABDIZIFL T, KEVQSHE(b)IX. Eu-bpysifk &[] LERENELTH S, CNEHIZUET
B, LBWICL BFeC, 8 EANEALDRENEVY, o, HBNG,, &d,. d, DGEIEOKE &
DEVICHEN, ZOZ L LREVQSHEN, IBEEEA 4 VDY A b, ASWQSIES, 7
Y- A FPEELTWAELDEEZLND,
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2) ZFMb, SE30 MG LFE TR RiE IR (3B03)

MOSSBAUER SPECTROSCOPIC STUDIES OF LANTHANOID(III)-IRON(III)-o.-DIMINE
COMPLEXES

Tatsuhiko NAWA, Hitoshi KUMAGALI, Susumu KITAGAWA, and Motomi KATADA

Faculty of Science, Tokyo Metropolitan University

The complexes prepared by mixing of LnCl,nH,O, o-diimine and K ,Fe(CN), in aqueous solution
were studied by *'Eu- and 57Fe:—Mossbauer spectroscopies. The temperature dependences of the
area under the *'Eu-resonance curve were related to the dimension of structures of complexes .
The temperature dependences of two quadrupole splittings of La- bpy complex show that two
types of coordinated environment around Fe(III) exist.
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ANRZ b IVORIERBD THizw,

FAFTIEINE TITSE DX AN 7T —HlEIRATDOR T, £ 2 TRIE, B4 ILCHoA ANY
T —RIEE R LT, SR A ZANT T —ARY PVEEEL. FRERE L2

80.57 keVOD y #BH (Fig. | BR)IBAY VETFHI, =2 L [ =00HOEBT, E2EBOLOHERE
BiZAn = 0,21, 22CH 5. o THEEEITEET 3 L6ERD
BENBY - 7P B SR, GBEETOFFITL720sT, £
O BRMIBO24EIT1.86 mms ' TH B, y MOZINF—H5A R
N7 —HIBEDTE{ KBZ A VF—132.10X102eVERE 178 MeV 48%
WOT, ERESEETRE L TELHEETOUENLETS

0- J58Ho 26.8h

80.57 keV

2\

B. SErORELIXE3.41% T, BIERERORLHEROL LEMYV 1% 0 0
DT LV, 166
2. B Fig. 1. Decay scheme of 166Er,

(1)%8Ho A XX 7 —iED SR
166 / Ho Y. HAEOER ETHETCL6OFRNITALAY V) AR T~ ETHRERYEL

04706772

TEEURIZHo Y, LT 28 A2OME2F5 YIRTOoDA, ELIZIh%d V7 VETEAAR

047 0.6

FBIZANMEREAR Y S TREICL, 850 CTIER

B EBRIFCT# L. DTWTAEF X ZEA 100E — —
L, XFEE%200 Torr, ImE%*850 TI2.5KHE 98 |- ' —
Bodz. BEICERT THH L THo, Y, H, %% 96 - Erfs
7z, Z?553mgE TVALTTAAZIZ L. 100 |- -
o8- ErClh
100 ] 100.0
99.0 g
98- . % 100.0 ErCls 6'3@?,.
96| - - [ i
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g °r . %9 - W 4
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166 v/imms Fig. 3.  Er Mdssbauer spectra of Er(ill)
Fig. 2.  Er Mdssbauer spectra at 12 K. compounds at 12 K.
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ErH, (Fig.2 . 89 mgEr cm?) OE—RIGROHEIF (2 T) i,
74mms?THB. ]. Stohr&]D. Cashion 5¥DfE, 7.7 mms?
(4.2 KT74 mgEr emr?) £ ) RPN ENWETHE, ok
X, BREFRAANYT —BELESL Z L5 TE&IzZE2RL 165
TW5. Fig2 DEBMEDEr,0,(89 mgEr cm?) DR WIRIX Fig. 4.  Er Mdssbauer specira of
8 SRR 1T+ — 4 — L7-Er&B (204 mgEr om?) D54 Er(lll) compounds at 12 K.
DORILY — 7 (H,, = 7560 kOe, €2qQ = 12.0 mm s71) & IXBEKHE ENTVB ZRERD X AT T — AN
7 MVE—FT 5. '

Fig. 3 LFigdDI VYT A (IALEHWDIEr X ZXT T — AR M AIBWT, ErClL-6H,0% R { D
ACEHDANRT P VIZE T, AR L > THD TRHEI N bDTH 2,

Fig. 3 OEREH DErClL-6H,0D5ADRINY — 7 (H,, = 5900 kOe, €2qQ = 0 mm s, EAFH IRV
BEARE — 27 E LTS NE)) HBICRES R T2 b 0L —F T2, ThiCH LT, ErCl ik ERE
MFEIEL T, B—0u—-1 Y BRINY — 7 HERIX7.8 mm s1) 25 X T2 2%, Fig. 3 FEF, 250
EFTBMOEDDIAWIZTVTNLEORFESL W EL, BEVRRY -2 %252 Twa,

Fig4lZB\ T, Er(NO,),6H,0 & Er(acac), REVRAEFH O/, sADHELHY — 7 2RL, TheE
. H, = 6100 kOe, e’qQ = 4.4mm s7?B L UH_, = 6100 kOe, e?Q = O mm s & KD LN B,

ZOEHIZ, TVEYA(MMEEEEAC LY, SRRRXZANT T — AT PERTESDP 7,
Er*DETFRBEII[KJAN( ) To2EICHELTWA, AEV—HBEHEEAT. £ 0BE. 16EXHE

L7I=15/20RBHSEREE 22, BREFICLY, [=£15/207 52— - ¥ 7Ly MSEERBII 2N
. COREVBATHRRMEI 2D TH L, foT, AYVHMEIBEN(IT) A % M OEEIT, BREE
EROTHRIE—ONEELNTA—FThHb, H, & e2qQ b . MF. ZAE A (LA OREELE
BEELZRRES 25,

S, SErARNT T —GRET . B4 ORICEA L EZ TwD, RFA. CaY,(COo,), - 6H,0 HF
DSErD X ANYT T —ARY FPVORESREFTH S,
1)HE, Bk, b8 B8, S8, 26, 90(1995)B L UFHLHE, 28, 262(1996). 2)¥H, B, &
&, EIMMBTRIIBIT?ANTEHRRRSEEE. 43(1996), 3)J. Stohr and I.D. Cashion, Phys. Rev.,
B12, 4805 (1975).
16Er MOSSBAUER SPECTRA OF ERBIUM(IIT) COMPOUNDS
Masuo TAKEDA Hiroshi NANBA and Masashi TAKAHASHI
Faculty of Science, Toho University
%Ho/Ho, Y , H, Mossbauer source (1.5GBq) was made by neutron-irradiation with JRR-3M PN-1 (neutron flux of

-6.0 x 10® cm? s7) in JAERI. Ten erbium(Iil) compounds gave Mssbauer spectra with different patterns acéording to
their own paramagnetic relaxation times, which were taken by cooling both the source and absorbers at 12K.
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2B09 Sb-FeksA #4H § DhypervalentZ GEEY > FEMLEHOD

HSbB LU FeAANT 7 —ARYT b

CGRAERE . KEAE) OrHER - &% IE - fTH¥ENEE -
BB - AR - BRI

B, hypervalentfbt A &2 REM I VB ZEBENMNTF ELTAFY I )VA0Z N7
a—)V : CH, C(CF,), OH(H,L L BEF)BA 6 B L S/ ok. ZThETIIRLIR. T
NERMNFETHZHHEMNBEOART L FEAMEEWO VSO AANT T —ARY BV
REBMERITROTER. 90, BMESIKIDARI NISO-FRAEATHIHERY ~
FEANCEBITONT, AANTT—2HEER WC? VFEY. SHETOETREO
BiRd2iTiao 7.

[=8]

S XAANT T —ARY kUi, Ca®™Sn0, (16MBQ)# FHE £ 20KICHH LT, Btk E
AH15megSb/em*iT i B & 3 12T B L 7= 388 & Austin-Sciencett B S-6002 > rO—F 2 1
T2-3HMRE 280 2. TFeAANT T —ARZ FVIE, “CoRh 2HE & LT, BN
HE BB 10mgFe/omi272 % K SICHB L 2B 280K LR TRIFEL 2. AEIIE,
WissEl#:8 O DFG-1200 & MDU-1200% S\ /=, ‘

(BReER]

Fig.1i2 CpFe(CO)SbL,D4 T %R T . AEMICToISbL, & |=J L_ﬁﬁﬁﬁﬁﬁ% %

b, 3“:7‘;%%“%%& EREAZERT (Table 1), .
Table 1. Bond lengths and bond angles for
CpFe(CO),SbL, and TolSbL,
CpFe(CO),SbL, TolSbL,
Bond lengths (A) |

Sb-O1 2.091(3) 2.0352)
$b-02 20753) 20423
Sb-C1 2.116(3) 2.089(4)
Sb-C2 2.104(3) 2.094(4)
Bond angles (deg) P
"~ 01-56-02 161.3(1) 170.6(1) .
C1-Sb-C2 115.9(1) 121.5(1) Fig.1. Mde%“;?e?‘ég‘;gﬁ"f
2

Table 2ICPSOAANT 7= NI A—F &R T, SERMEL ZAWIZTXNTAONE
HAER(EQQE DI ENS, TENNAROPETFHEELIDSIY Y U TIVAROp
BTEBENELIBoTVB I ERNDMNS. TolSbL, & AR5 &fqQDHMRHEIXIE AL T
505, FESEEOTIZT MY ZIEAIZIZIToISBLDE EX VB ELpBETFNHFEL T
WBZENRDMNS, ZDZ EMECpFe(CO)L (L' = CO, PPh ) Y »FE VETFICToHEL D
HLEZEDBTEHATVWBEZEEZRLTVWS, ZHIEREHE OBFEN 557~ CpFe(CO)L'
BEFRENTHO, TEINVMLLIOBII Y NI TPIVIICERMT S Z L2FLEND A
RER—BL TW3. CpFe(CO)PPh,DIE 543, CpFe(CO),& ¥ b 'qQD#ER fEAME K
LTW30E. COLDBPPLEDIZS NEFHRERDPKENZ LORBEEHETES,
BMES T POV THE GMAEIIToISOL,D EE XD H/MEL, ZHITESHEFIZB N
TSHDSSBETFEEN., LDEBNZLEBRLTWS, T7bb, CpFe(CO)L'EEIITolR X
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DHZ<DBFESODSE  Tapje 2. 12'5b Mossbauer parameters at 20K

BICHEELTNWEZ &% 8" /mms’'e’qQ/mms' n 2I' /mms™
FLTWS, CpFe(CO),SbL, +2.56 213 0.40. 250

&2 %T. CpFe(CO)L-Sb CPFe(CO)PPh,)SbL, +2.08 237 037 266

I .

LOREEED T & TolSb™L -2.24 276 079 248
Ajﬁ& O B 733‘335;' Et,N)[Sb™L,] -1.37 249 084 252
- : - TolSb'L, +4.16 -183  0.15 250
ETHICHEB L B2 relative . InSb

DEHBMWL ZPTolSH'L, &
[SHUL DD fEIC I T
W5 Z &, D THERE
WV, FEEEDSb-Feit &
ZSbiFe" & E 2 h i,

SqQA[SHTLJ & D b/ D

BLOTEINS, TUFEY

DU ETFHOBFRFER

FREMBOFENTHE I & 2 0 2 4 2 0 2 4
BRLTWB L. Sb'-F'L  v/mms’ v/mms'

#ZZ2 TIPS EFN 5 DShY Fig.2. "Fe Mossbauer spectra of CpFe(CO),SbL,

BEFOBETFHERNZVOBETH S EE2RLTWS, PVFEVEFIVFZRNYT
JVERO L. BENRSYH LS &S ILAMOBRINRbD &> TWS,

Fig. 2iZCpFe(CO)SbL,D Fe A ANT 7 — AR b))V &, Table 3IT"FeA X)X 7—
SA—FBRT, ANRY FUVIEER, EBREK)ICBWTHAEMICERILIIR ko>
7zo Table IR LELSITH/OENEREES T b EUESZ(A) D ISMOFe-Shits 2§
HEEWDMEITEL 2o T3,

Table 3. *’Fe Mossbauer parameters

§/mms’” A/mms’
CpFe(CO),SbL, (R.T./80K) +0.06/+0.14 +1.78/+1.80 this work
CpFe(CO)(PPh,)SbL, (R.T./80K) +0.18/+0.23 +1.85/+1.86 this work
[Ph,SbFe(CO),Cpl[PF,] +0.41 +1.86 ref.2
{Ph,Sb[Fe(CO),Cp], }[PF,] +0.39 +1.74 ref.2
{PhSb[Fe(CO),Cpl, }[PF] +0.41 +1.73 ref.2

Reference ,
(1)M.Takeda et al,Chem.Le1t.,2037(1993) , (2)W.R.Cullen et al,Inorg.Chem.,13(3),649(1974)

ANTIMONY-121 AND IRON-57 MOSSBAUER SPECTRA OF HYPERVALENT
ORGANOANTIMONY COMPOUNDS BEARING ANTIMONY-IRON BOND
Masaki MAEDA ,Masashi TAKAHA SHI,Masuo TAKEDA ; Fuculty of Science,Toho University
Yukiya WAKISAKA,Yohsuke YAMAMOTO,Kin-ya AKIBA ; Fuculty of Science,Hiroshima
University 4
Antimony-121 and Iron-57 Mossbauer spectra for CpFe(CO)L'SbL,,(H,L=CH C(CF;),OH;L'=CO,
PPh,) were measured. The Antimony-121 Mossbaner spectra indicate much electrons are populated in
the equatorial plane,whose electron dencity is intermediate between those in ToleVLL and [SmeZ]'.
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Blo%ﬁﬁ%?y?%yammﬁ%@mMMXNGY—X&ﬁbw

(BRI - Johanns Gutenberg k) ORTHIER - BH IE - 17NN -
Elmer Brau® + Martin Driiger”

BraubiZ X D AR ENERRAERT > FE A1) 8 BRILAY z
(XSb[C,HNZ ; Z=Me,Bz,X=CLBr,) D?'Sb X AN 77— AR |
MV, 307 > FEL TRERAOIEREAERES DT & N
ERELEY. I, ChERBIETRRABY VFEY Sb

(IID) 8 EBIL &MY (XSH[C,HNZ) Z=Bu,X=CLI ; Z=Me,Bz , |

X=SCN ; CISH[C,H]SIZ DWW TORENZ A ANT T —4 6% A

WTTTR o 7=, X-Sb[(C;3Hg), I NZ
[£E]

AANT T = ART MUid. Ca”™S$n0, (16MB)#R 220KIZHHL T, RIEE B
A15mgSb/em™Z 725 & 5 12 U /=548 & Austin-Sciencett 8S-6002 > O —S 2 H W
T2-3HEREZITRO .

(B3R &%)

Fig.1iZ CISb[C,H 1,S,SCNSb[C,H,,NMe,SCNSb[C,H ] NBzD*'Sb A AN T 77— AR
FVERYT. SERIELZ AR TR TRERAOMEKATER(EQE D DN €
DINTA—=FDENDOESGIR/NEIN, ADSqQE B D ARY FIVIE, XSb[CHINZ

(Z=Me,Bz,X=CLBr,D & &% . HRX ODHEETHRE L= H TSR ED[SH"L]
(H,L=CH,- C(CF,)," Oy M A H:E D TolSb"LOIFHM, HINEHHS @(CngstI

THREINTWRETTHS ., XEEE 100 :

BT D T — & % 2T Sb-N & Sb-X Dbond o5l -
order(BO) Z BO = 107(-1.41 Ad/1.6)
(Ad=XARRLERT TOERE L BIESG O
BEEDZE)L DFIEL TTable ICR L7,
¥, I 7 RNUTIVAROEEALT
ERNVEHDOEEHADE. 86 = 0(eq) -
E8(ax)2]b Rz, SOl mEGR &=
HHEMOXFNCF HTE, MEdE 2
513%0,,=0" . =ZHWH#ERR51T60,,=
30° &72B. GREBIELEASWIECL/
NBz®I/ NBzD & 5 ICHHEEFERITIEN S 90

CISHICHLL,S

SCNSb[C,H,N

DB BB, &< IXUEEE NS OE S g | : | |
NREL, ZHmg SUmEREOPHE & 20 -10 0 10
BoTW5, 30IEBOLOMEENRH D, 1 v/mms’

I N'BuZ B ESb-NORES RIS &80  Fig. 1. *'Sb Mossbauer spectra of
ARELIRV=ZFEEITIEITNTNSD, CISb[C,H,],S and SCNSb[C,H,],NZ

TablelZld, AANTTZ—NTA—4% (Z=Me,Bz)
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—dFEEDR, BENEAZINTT—N 0.52 I T =
5 A—F QIRINT, IR EEBIINZ L Me 4
EXIZEDTEMLLTED. NMe< 5 0481~ o 1|
NBz<NBuADI<CISCNOMTZOf 8 [ oM L2 217
PRICRESBHEMBAESNS. NZ o | ¢ Bz ]
BXb 7 VFEVEDVOBECEEE T ool eBz ]
BX%CERELT, fqQESH-NOWE R R
KEDOBBRZERL S DOWNFig. 2TH 5. 27 29 30
Sb-NOKEKEARD LT, WEICE *qQl / mm s
IR ONTEBRARNIKREL BTN Fig.2. Relation between BO and IequI
BZEMRDMNS. SCNIZFig. 2070y b SIRAEIANTE Y. SH-SCNOHEfE
RAMBOSO-NTF > LIZB > TNEZ ENREINS, 2B, X=0SiPh,DH&E T,
PSi-NMRON S = HM#EEEETH B Z &b ho Tn3%,

7 ERIVALICSCNOBRLE T 5 88 De’qQD ffi %, CISb[C,H ], NMe,CISb[C,HNBz &
BT B &, SCNOFMINOF X D BRNCRETHS & Tiabb, 7UF
EVOSp,BETHEOBOERL TWS. £k, CISHCHLS & CISH[C,HJNMe,

CISb[C,HNBz& DLLENS, SiZNMe NBz& RREQBLRMEER T ZL0D2 5.

Table '*'Sb Mossbauer parameters and geometric parameters for X-Sb[C,H,],-NZ

X INZ /mms’ e’qQ/mms’ 7 BO(SbN) BO(Sb-X) 50
SCN /NMe -2.18 -30.9 0.67 0.490 0.603 17.0
Cl/NMe -2.92 -27.5 0.65 0.448 0.460 10.7
Br / NMe -2.36 -28.6 0.54 ‘
1/NMe -2.28 -27.0 0.69 0.494 0.440 - 13.5
SCN /NBz -2.17 -31.7 0.56
Cl/NBz -2.34 -28.1 0.65 0.412 0.498 7.0
1/NBz -2.38 -27.6 0.66 0.431 0.458 9.6
Cl/NBu -2.32 -30.5 0.29 _
1/N'Bu -2.38 -29.9 0.47 0.393 0.441 12.3
Cl/S -2.88 -28.2 0.64
Reference

(LETH S, B3IEBUR L=, 3B03, Hi{8(1995.10).
(2)Elmer Brau et al ,submitted to Organomettallics.

ANTIMONY-121 MOSSBAUER SPECTRA OF

EIGHT-MENBERD HETEROCYCLIC ANTIMONY(IIT) COMPOUNDS

Masaki MAEDA , Masashi TAKAHASHI , Masuo TAKEDA : Department of Chemistry , Fuculty
of Science , Toho University

Elmer Brau , Martin Drager : Institut fir Anorgamsche Chemie und Analytische Chemie , Johannes
Gutenberg-Universitit , Mainz,Germany

Antimony -121 Mo ssbauer spectra of eight - membered heterocyclic antimony (III) compounds
were obtained at 20K. The structure and bonding of antimony and the 1,5-transannular interaction
between antimony and nitrogen atom were discussed based upon the Mossbauer spectra.
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ANEEEOSZTRER

 (EKRBERE - ER - CEAEST)

ONBFE(! - MBHEZ! - HIRIMUAR? - MVLTHER? - BIRIEL®

(FC®IZ] BEE. MOSRICEAONESRL, TOREFEIERBELELL>T
WBY, FAOBIEHRKEEKEMRCDEIBEHRRTHD. TIBTHRROES
ZOWTI, EEHLSEHEINTWRWN, FPETIE, FHETETRAREEN
BETRARES TP HE T AT LD AT R (INAA) B L P B FRSREIRyRAOTIR(PCGA) EA VT, £
BRI OREE D OUTROBEESHEREN, TN5OHHEXMTHRFIIONTE
BzAlz. kBOED, ZEINRERICNET 5RLEMOEBEBLUHEOHERS
NTWRNEEZ SNBARMENARNFTOHOEZICDOWTHRBOSTICELE,
(8] ZEIRFOROERFEHI2kmBEEN /22D OHLH KFERISOcm) 5 R S 45cm D
7 R NENERL 2. BEEHOEEREHIH O B R ECRERSTm)h 5§ &
3%m®:?éﬁﬁbteﬁﬂbt&gm@éiamﬁﬁ‘mE5ﬁmiﬁﬁﬁm%%m
b DEEEE. DO THE L SHTIC# L7, Al Ca, Cl, Mn, Na, Ti, VIZDWT
i3, B2 IBRERERFFOKEE TIAMBH L. K100 EHHE. 105 FyReBE
LEZ L. As, Ay, Br, Eu, K, La, Sb, Sc, Sm, WIiZDWTld, iz B B#RSR)T
OFFEIARA L. 2B EZ 33 BMIRHE. 200 ByRZRELEE L=, B, Cd,Fe,Gd, H,
S, SilCDWTid, BB ZE BARETFTHIHEFIRRIMAEHEFBLIVBEFETFE—LT 1T
RICERE LR AMEBICEY F L, HeR TR BT E 213k RI@E i
FENRyRERELER LT,

(MRBLUER] ZBTRBED. FENSECSKERSMLORS OSEOEEIC
Fo THHWIZEETL2DT, IOV EEBERET S0, AIDBETHELL T
EEWNB SR ML 2 (Fig. 1), TORR., ERDITE T, HFETIZES Na, K,
CalSIBD LHAEML T, TNSOBIEEILIERICE S b D EE AN, EEBE
FERIERETL TS ZEMHRING, Tz, BETICBI BS0EMINEL <.
CNUIBE TS E DR WEEER TH/KRIRZ EOWHEE 1 4 U 0\HEEE TNy 7 U 7 DIEE)
WCEDBIXENFEHE L TEESNTNEA D EEZI LN, Y EHEAAVICE
DM OBREICHBEEMTEERD. £/2. AEXRRTHHCIDHHFIESOAH & X
SLHE->THY., CADLENEEEEZEZHDOED &, FEWE LU TEBICRDAENT
WaEEZLNS, LML, BUEDICHEETICE AT 4 Dfiansds L8
DNB/ARNFA O TIECIPBREBRUT TH o2 &5, TNEDCAIABIREIR
ThHBARENEAS5ND, As, B, Ey, G4, K, La, Mn, SmiZ DWW T, B LSEHE
FNREERSNBD oD, BEEMEEOANAOEEELIDLZERFLTHD, &
DRERDIDELTHTIMIC L ZEZENEZ END,
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Fig. 1. Al normalized depth profiles of elements in the Tama River estuarine sediments. The shaded area
shows the range of the maximum and minimum ratios in the Lake Okutama sediment.

MULTLELEMENT DETERMINATION OF ESTUARINE SEDIMENTS BY NEUTRON
INDUCED PROMPT GAMMA-RAY ANALYSIS AND INSTRUMENTAL NEUTRON
ACTIVATION ANALYSIS ‘
O Akihito KUNO', Motoyuki MATSUO', Chushiro YONEZAWA?, Hideaki MATSUE® and
Hiroyuki SAWAHATA’
iGraduate School of Arts and Sciences, The University of Tokyo, “Japan Atomic Energy Research
Institute, *Research Centre for Nuclear Science and Technology, The University of Tokyo
Neutron induced prompt gamma-ray analysis (PGA) and instrumental neutron activation
analysis (INAA) have been applied to the sediments collected from the Tama River estuary in
Tokyo, Japan. The vertical distribution of 24 elements in the sediments was determined and the
" factors governing the vertical profiles have been discussed. Major elements are distributed
depending on weathering that proceeds much with increasing depth. Cadmium is highly
concentrated in the deeper layer where sulphate ion is reduced to hydrogen sulphide. The
distribution of several rare earth elements has been also presented.
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B HER L CEEROYCsD B
(REREXR) OllidiEst - AR

(B8]

B C R SN AYCIRICETH#, Fi2. RBDH5#830cmT TORIZERE L,
EECA LB LS 2R T, L L, FO—RIITELL, REELCTHEY
BRI SN D, F b/ 74 Btk BMEO N — 7HICHARST OBy EY
SERREE(*'Cs B & U™P'Cs & L T370Bg/kg) & BA - BIAHRIESL#E SN TV 5, HEDL I,
HYEFEORN, REE: LTOULLHAASNTWETE(NZ ¥ )R 1RIEHEY IR,
TR RDCsEEENVARLERAK BV TERLAZFZ ¥, BLIUZ20ALL
EHROVCSEBEIIOWTAE #To T 2o ARETIE. RAMSMHEHEOK L LB
B LR HRET 2,

[Fi#EE]

HAE Y ~BEIXPITTAFLZAR, FE,. BEEOHBam(TE)., BLU2~95
FEICERNK I TRNL-BEHO P27 ¥t 20EB L8, HEOWE: Fr 53
FELIRS . ERT 5. HBIHES S 30em T TORREA L L TIRIL 72 b D % 5emE
CIC6AEIL . BB, HEI0mesh AT AT B, MUTARRIZE © K2 S Ikl Fhud
2007 BRI, TEABIIm$ DT IAF v 7 v —LVIZENENRTEL,
Ge(LiFEARMBLAW y A box b1 (EHEERIB0,0008)12 & H ¥Cs. “K
BLURVBEOHSREXNEELT S, KO ARPESEEDHE | BRB X
UHBRBRERE, SWHEROBE | HKXREFTE,

(HRBLUEE]

TEB LU R ¥ I ot " 0 ciim
BB, YCs 0.3~170.7. “K .
743~1964 Bgkgdry Thbo TD
A, gm0V CsBEIRTXT
10Bg/kg dry R TH ) . “KOH4T . e e e
BEIBED 1 BT THh o1, (Figl) 051020 30 40 5 & 70 7 170
¥, RECABECKRS L, B " Ce Bk
NEDTETIZVCs, “KEEELD
IZRRE L, BERIC L AHIEED
Bohiz,

—%. BROEHIZO I hEDOE
B im0 Ycs, “KomstpEigRE 40k (Bkgdry)

EEREREEDRES T % Fig.1 Frequency distribution of 137Cs and 40K concentrations
_ Fig. 2T _j_o ZDOA. 4°K Iz oWT among Houttuynia Herbs in China, Taiwan and Japan.

n
o

B Japan
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Number of samples

Number of samples
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BHECEET2OTLFLIBALLALTIEE L, 7. Z0OMEAOERISHEIC
Bohd, HEPDOYCsEEIZa. b, c EOEILFT TEL, TREBREEHICHE
LT3, IRLOETRILZ N7 VI homBEOBEIITBELEhOEEEE
BEZD CsiEida h, i HIATEC KEBERc. f, gl aTE o720 (Table 1)
RO HENTOREIILEKPOBREIKE L., SWHRK. TBOBILORE.
ERYEEE, BIUBREE, 288 0r0RFLESHICHRLTIVEINDEERDS
nz,

Table 1 Concentrations of 137Cs and
40K in Houttuynia cordata, and

Organic content (—) (w/w%)

0 10 20 30 400 10 20 30 40 0 10 20 30 40

° %{n " T sampling locations.

| i f! '

" Sample Location 137cs 40k
z a) b) c) Ba/kg(dry)
;:; o % : g;- — Akita 169 1340
E 10 Akita 2.8 1695
§” 2 Iwate 27 1758
£ d) ) U}
L . - —— Saga 3.3 1343
. Z ?/ % Kagoshima 7.9 1153

. ? '}i Oita 4.2 1879

“t a9 ; }} h) L ) g Yamaguti 1.7 1836

05 me 00 0 1600 s 180 Shimane 75 1485

Concentration of137Cs(}),4°K(§) (Ba/kg ) i Shimane 171 1054

Fig.2 Vertical distribution of 137Cs and 40K concentrations
and organic content in soil.

DISTRIBUTION OF 137Cg IN ENVIRONMENTAL SOIL AND CRUDE DRUGS

Rumi YAMAOKI - Shoujiro KIMURA

Osaka University of Pharmaceutical Sciences.

The measurement of *’Cs and “K activities in Houttuynia Herbs on the market (from China,
Taiwan and Japan), Houttuynia cordata plants and soils nearby the habitats at some locations of
Japan had been carried out by gamma spectrometry method.

The concentration ranges of radioactivities in above plants were ' Cs ; 0.3-170.7 Bg/kg(dry)
and *K ; 743-1964 Bq/kg(dry). All "’Cs activity levels in Houttuynia Herbs on the market were
less than 10 Bg/kg(dry) and equivalent to about 1% of “*K activities. The concentrations of each
nuclides in Houttuynia cordata plants didn't always relate to those in soils, because it depends on
some complex factors, e.q. mineral components, weathered rate, organic contents, acidity etc.
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tg%ﬂﬁmﬁﬁ@m®m¢ﬁ?m%mﬁﬁmAmfuigbﬁbmténémﬁ%ﬁbbgﬁow
EOMPTRTHY, BRNEERFRL LTIV - AF YT 5 ) ¥- /s/kkwL&iObk#ﬂB
NTwd, L2LaYSs, BRCTEFATEERERESNTEY, ﬁﬁﬁ@ﬁﬁ&?%ﬁvvzf%ﬁﬁ
OWEVFIRTED ZLHFEIND, HHRZEETFFERMBREDOET I 1+ v 7 3&KAB I 35MeV
TIW EEDNTEY, PAAICELHEER2 AL TWE EBEDh 2, ThETEREMLFIRAMIHEL
L\, T, ﬁ%@éﬁ%ﬁ?f@Mﬁ%@%ﬁ\@E%wioﬁﬁéﬁ«fvxf EBRORB DG
biig YA

[5=287]

7942 01, 2HEROBEEZFAEFN16 & 11.9kV & L7z, 7VANE4 ps, #DEL 80pps TdH
ke BFE—ARERPIBIEHL, ABFNVF—RICEE LAE S 2mm OB THIBIESICER
Lico REBREFCLIZABOSEEF D, HERBEFICT 5774 MEEEW, HEHE 10mmo
DF4 A EICHBEL, BEENICHALZIZAT, E-2BECEEL T, 2EBEBH L, $B0%
B e FECSE IR 24T 20 ICHERSEREREL 2.

(R L EE]

1. ¥—=a7urr4n '
. ASHEROHERSO Y — A% 4 AZLERT 16mm THh o7 EL20mm DT T 774 FOBFTIE
ZOY—LEIR 15 KBELY. 2RHICERTA2PHFIEIESRBF W LTI 774 MEFTIEH
2%y, BHEEBICESTIRIEZ—ETHh o7

2. BERG
BEFMEIANT—-BEREBE2ES I —TBILICLoT2MeVRBETH LI EFGhol, 0D,
(v.pn), (v, o)L Z b, BETHRF LOEZICHETAMB LR UEEFER T A S EHTE
Foo LA L. XPRFICLAGERCIIBEETH o772 Mg % *Mg(y.p) *Na RIB2FIELCEET 55
4. NaB LU AP 5 2Nam, y) ¥Na. ZAl(n,0) ¥Na KIS U TIHE L % 545, Mg it 5 0%
FEEDHIT13 L0004 L2, NahODPHESE L o7z, 72, Fe% *Fe(y,p)*Mn KIGTEET 5
121X *Mn (n, y)*Mn RIGOGHENKE . ERBEEDOLIZ46 L o7, I 774 b2 ARLVEE
CRFOHEFE S 2L, 2D L) I10, REBREET CREPUTICL 2 BEHbORE
BloRsL, 4BFRTFORELH CIRPLELEDbNR S,

3. DITEE

SHBREITERICFIET 2 EOLBC T BMEOREIEET 5720, BREOREE &b I12E
ft% %, [ 112 NIST SRM 1633a coalfly ash ) 25 TTEIZ DOV TERICHE L2 HEEE & OB OSH
EERU7 BRERY—-2TONy 2759 FEIED3c DR EE52 2BE L LTHELZ. Y. Zr. Nb
ZRLO N TEVppm LTOREERS5 2 72,

EER

4 OBREREFOHNTEDERENTETH o7, INLDHIZIEINAA TIIEE LBV NI, St Mo,
Y. Zr . Nb, Pb 2 EHEENTBDH, Cr. Co. As, Rb, Sb, Cs, CeHIIMELBITHTH o1, BB
BRO—FIE LTRLICHRBERHFO I VROEBERE R L2, 2 OB, LBIHREEIZIX JARA CRM
SD-N-1/2 2 BA 7, ZORBFD 3 7 FIZRIEE TR V25 20.5ppm  (95% DIEFRIE : 20.522.1 ppm) &
WIOEHFRENT VS, EBO:ORIEABEFDOT A+ v 7 TOBESEbETRLAEY, RADER
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Fig. 1 Relationship between detection limit and suitable cooling time

BY—%%R L7, Lﬁ;t\ MOXBEL E—BLEedoZ. SVROEEEE L VEZINTVREYE, K
B INITHBNEREER(EETE2END P27, ‘

Table 1. lodine in several environmental materials. (concentrations in m
Sample This work Tohoku Linac Literature Value
NIES Pond Sediment 4.8+0.4 4,9+£0.3 -

NBS Estuarine Sediment 29.3+0.8 30.4£1.0 32.5, 36
IAEA Lake Sediment 9.3+0.4 9.9+0.1 28
IAEA Soil-5 6.210.5 7.1£0.2 35
IAEA Soil-7 7.1£0.2 7.5£0.3 -

[ & ®] KURRILINAC it FRE* FHIIESNAD MBI AT -2 ¥ — a5 4 LB
FET20EH L, T, PRFOERBFELABEEBFOBEAI Y 1HFREWV, LiL, BEEEIZ X
BHEEHL, LPVZECFAT A ne B4 A v F—Th % 25MeV BE THREMLIC+5%
BEOEFV— L3 RESELITENTELD, PAACTEEICHELAEEEELTWS LWV L2
oty T, U—aH A XPREVEVI I, BHLAESEOORHETLIFRZ L LMTES
729, SHOBFEFERICEIETCEL L VB TS EDTE T,

THE APPLICATION OF KURRI-LINAC TO PHOTON ACTIVATION ANALYSIS OF ENVIRONMENTAL

MATERIALS

(Laboratory of Nuclear Science, Tohoku University*, Faculty of Science and Graduate School of Science, Kanazawa
University**) Kazuyoshi MASUMOTO*, Koh SAKAMOTO**, Yutaka MIYAMOTO**, J. H. ZAIDI**, Akiko
KAJIKAWA#**  Hiromitsu HABA**

The possibility and usefulness of KURRI-LINAC for activation analysis was investigated. As this mashine wasdesigned
for the neutron emission experiments, neutron flux is high, beam size is large and beam energy is not accurately controled.
Inthis work, nuclear interference and analytical sensitivity of PAA have been estimated under its usual operation condition.
Elecron energy was about 25 MeV, which is effective to attain a good sensitivity and to suppress the intereference
reactions, such as (y,pn) and (Y ,0ln) reactions. Intereference of photoneutron was large for the analysis of Mg and Fe. More

than 20 elements in several environmental samples were determined.
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2C04

HERA L 2HEEH D ONTAE LD 738 S OSEE TR LT
— B ERRSDFRSIZONT —

(SRAKHE* - FULKEHF) OBA=Sy H*, JHZaidi*, BRI,
FBRRIE*. pEARE, BAx B

(5] MRS ETISE D IEEE Ge OHELSR, HBR{LEAREHCBERE 2 L OS T RRR
WiFEe LTEESH. FEROICIBIS N TERFARTELEX LA LTHS, L, B
SIS EIT 5 BE. vy BROERVICEBABECNA, EEBMLS ORI EBTEPAER
THFEEOERICONTHRILTEL ZENRETH D, BFFEEFA L PETHEEA T T,
2 ORRSIEIT L o TSNS LUBEFHT 672V S SN TR Y @p), @ )REBEI DTN,
F7o. REFREEDFICEBNTHBAEREC3)Y THRALNTHWA L9 IZHIBEHE TR L R
AR5 YA SBERM L L, v)RG RIS, JIU D OFEOEAWITRAICAV D gk, 08
DFEFMERRIZ Lo TRRY | Bx OTEHRORE 2 B2 - BRI THEREET 2 2L BLETH D,

R4 TER LEMERATE,. 2 2)EREHCAV. # 40 TREPHETFHORRD 2 DORSTL
TORRRPHTFHIHMESHTANAA) & EFRRTINERS & - TR BT E S 1TIPAA) TEE L
TEIM, ZOBRIGREZ AHERFSOFSOREICOVWT HEER L, BEf L,

[5=58] SENZIIBEERREFRNBRIT L 6 BEDEES RIS & 9 - BEEHSE
AR A 15T - T 12 R o, WENEEERE L U CEAMBHIIL IB-1aJA-1 B L TVIA3 %,
EEEHZIE Bowen's kale, NBS-SRM-1573(tomaoto leaves)¥3 & U NBS-SRM-1571(orchard leaves) %V ),
FHEN ppm-cps/mg DIRERE1ER L CREHEEE LT, :

INAA, TPAA & HIZFHEI KR TIFRERATCRA. 2B JIE L7z, INAA D&, 100-150mg %
HE LR 2R o F LB A LEREEE (pn-2) T4 & 40 oMRH L, $/-, 84t
RUOBEHEPHEFTRPME @p), @ o)RISERBOEND72WEENERETC-pn) TRIERIZ 30 FHEBA L
7o IPAA ORBSHFEOFMIIAGEEQRCO3) & FERTH D, ER 1I0mm, EX 3-5mm O~ v NI
FERRE U7 100-150mg 2 BHE 7 A IEIZEA, 10-12 A% 1# & LTREFCSEA L THENK
F#R%E 2 BERIRRST Ui, ‘

(R & BRI REN TR OV TERBIZAVWEERIEB LUB X SN AEMSER 1ICEL
Biz, INAA, TPAA L QEEDHE L ARG ERTES CaRb,Ce 72 K CIIEEERIIAEEA
NT—E L, MEOMER S LARFAZR 1.2 1579,

Table 1 Representative nuclear reactions and interfering ones for the analyses

element reaction for the analyses interferences*

Na 2Na(n, v)#Na (NAA) 2Mg(np)*Na, ZAl(n, ¢)%Na
2Na(y ,n)2Na (PAA) 2Mg(v ,pn)2Na, 27Al( v, en)22Na

Mg BMg(n, v)¥Mg (NAA) 27Al(n. p)*"Mg, Si(n. a)2Mg
2Mg(vy,p)%Na (PAA) 23Na(n, v )24Na

Mn %Mn(n, v)®Mn (NAA) 5Fe(n,p)®Mn, #Co(n, «)*Mn
55Mn(y ,n)*Mn (PAA) 56Fe(y ,pn)®#Mn

Fe %Fe(n, v )®Fe  (NAA) 59Co(n,p)*Fe
5Fe(y ,p)®Mn  (PAA) 5Mn(n, v )*Mn

Ca 46Cam,v)7Ca  (NAA) 50Ti(n, @ )47Ca
“Ca(y,p¥K  (PAA)

Rb 8Rb(n, v)¥Rb (NAA) 8Sr(n,p)*Rb, #¥Y(n, o )*Rb
8Rb(y n)3Rb  (PAA)

Ce 140Ce(m, y)141Ce (NAA) 41Pr(n,p)141Ce, 14Nd(m, o)41Ce

40Ce(y ,n)19Ce  (PAA)

* The underlined interferences contribute the analyses seriously.
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ERFEND Na THIZ 1), pn-2 i L3 EEE (BF0) 13, TCon il k560 (RH@) 11k,
FTRCENMEERFT, —F, KT-1 BLOKG2 #&, TC-pn & IPAA ORI —H L THEE
1 DEBEICO2 TN, 55T pn-2 ORRICIIFRFIOR LIERS TR TH D Mg B LT Al OFFE
MRIEOESRIR 55 2 ENRhd, ZORBCBEGE LUETH T2 < STRALELFAT S
BE. BICERD TR L AFERRISH D OFEEBELRNEWTRWVWI &0 5,

IPAA IZ.E B Mg OFEBIIT BB & GIC B U BEAnE 0 NaCl(JIS #3075 &Rk L7 2Na
OFFEE L BRI E IS Na OB S ZRPMFIC L AFEE RAEGVELSVZ, Fe o IPAA
BT FBEICEREE D MnO THEDOZE L3I & 21T, HEYRECHL Fe OBFEN DR ER
L7 8Mn b e A ERBHO Mo i LD L0 Thol-lh, F0OHEEZELSIWTEETH LT
&Mool B2 iEsEHI OV T INAA (TC-pn) & IPAA I LD Mg OFERZHBLIZHOTH S,
B O AITEESENTES 1 OERLICH Y IPAA ZEB1T 2 Na DFSOZE LB ZIIRY T INAA
(TC-pn) & IPAA DFEER—FHLTNWEEEZRLTN S,

HEHEDAT 21T 9 BTy BR LY MBI 23 3 IFERRIGA 5 < A EEBREF ROl
AR, ERICHVAEEREICN LT, BRFEORR, FEOFEOREORRRS., HH0ITE
OO 2 BAE 5 8 LT OBRENRH %S, BT, ICP-AES < ICP-MS 7 £
TEREBSVFOFINREVEEIND L5108 TnB, B EORELY & 25 &L B S TEBMHK
EHEASHIIRAE N FETH D,

8% o
L T T T T "' 6w0 T ML T T T T ‘o
, Naz0 /’» + L M g ; Ry
3 g 5000 chick pea (india),ll}_, E
3 KT-1® "v' O o "a'
6 i /.‘ 4 4000 F coriander (Morocco) r- . -
2 A - ] i | cumin (India) .+
5F /' b "' -
K |
ni "o y "0'
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3 ' '&KB 1KG-l 1 L l’edgarhc (plg;vldﬁr (India)
| _ A i o gram a .
/i,d KOb - 1000 - ]
2 . | SRR 1 R | i 0 "_‘L L a [ 1 N 1 " L
2 3 4 5 6 7 8o 0 1000 2000 3000 4000 5000 6000
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Fig. 1 Comparison of analytical results of Korean
reference rock samples from IPAA and
INAA. Open circles show the values from
pn-2 irradiation and closed ones from TC
irradiation.

1) MTHIE B S, 2,6-11 (1995). 2) #ARMZED &40 EHEHEERAaESE 2C03 (1996).

Fig. 2 Comparison of analytical results of spices and .
pulses from IPAA and INAA from TC irradiation.

NEUTRON AND PHOTON ACTIVATION ANALYSIS OF GEOCHEMICAL AND PLANT SAMPLES
—EFFECTS OF INTERFERING NUCLEAR REACTIONS —
Faculty of Science* and (Graduate School of Science**, Kanazawa University, Laboratory of
Nuclear and Science, Tohoku University™*) Yutaka MIYAMOTO**, JH.ZAIDI* Akiko
KAJIKAWA*, Hiromitsu HABA**. Kazuyoshi MASUMOTO***, Koh SAKAMOTO*

Systematic errors in instrumental activation analyses come from interfering nuclear reactions
such as (n,p) and (0, o) reactions induced Ly epi-thermal and fast neutrons in INAA and (n, v)
reaction by secondary neutrons in IPAA.  Six Korean geochemical reference rocks, 15 spices and
12 pulses of various origins were determined for about 40 elements by INAA and IPAA, cross-
checking with use of two reactor sites of different neutron spectra and an electron LINAC. The
analytical results are presented along with the effects and correction methods of interfering
nuclear reactions.
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HEREMIZB1T 2 KRB EREDOZE X HH =X L

WKHEH - AR - AKRIE™MORSHE T - SHYWHEE -
BT - AR - BREH - Xl £ - siEKE

[(#E]

KRS D VLIIHER L EBFERTRERICRHE SN - Bt iE Iz, RESEN (7o
VIMIHE L TEE) 2 L HIT 20, NTFE L THRBXINEER2BRTI002END
V., ZTNSHIEMPEAOERA KL > THEIET T2, Z0LE, BEMEIIETTAE
BYHhiE, —EMARRECHEIN T LMREICEET 5B H 5, BARICBVTR
BHOAELOBLZ 7 H2 5D 320, FRRIINSOBSEZEO) Y —NE L TERT
BLELDTERWHETH S, APFEIIBVTiE, FREERIZBIT3 RS EEEICEE L.
BRI I N 1280 KRS ETE Be(FHBEREE, BH 53.3 H). P LU
MWpo(F N UIREERE, 223 B LU 138 B)DENERINEL . BoNEREBFETTNV
FRGTEN L THREEEORE A H - XL 2HATI L2 HNE UTERET- 12,
OB, MBS L OB 2 b N EDEE EE, K. 8. B,
V=), RRENTROMSRIRE 2 KD, BREHRICH 1T BREREOATEALMCL.,
EYREPHERICB T 2 B EBEOEREDORETII OWTERE T2,

[s28&]

BRTIERRO M KEBEI M BEREEAR A F A THRERHERK S JUTTNAY A
AL ILZERAR) I BV TR EE I (Throughfall) 35 X U8R (Stemflow) . Y. K
TBERWL 2, 72, HAFI(Rain) IZA THE TERELL 72, "Be B LTV *Pb DRHIZDV
Tk, BARB CIIRRBEBEE. TOMOBBTIIEZR. KILEy BRAIEEIT>7=, ®Po D
BRHIZDWTIE, BRI TREREY2,. T8 JCEDEBTRERAR 2 ZNENES
BLTHE, SREICLY aillER2 T2,

[BREER]

AFANIHRZR DT TNY 4 ALHRR TR L 72BKER 0D "Be. *Pb 3 LT *Po D
BEEBREN D REL BB OBBEIINT 2 BUERB YD A 7y FEMAFR & 7
v b7y FEGEEERAER O E R 1 IRLE, RPICRTHEAOSBEED 7 +
/A DI ENEN Be T0.34, 0.58. *°Pb T 0.41, 0.74, *Po T1.3, 1.6 TH "7z,
BRI T38EDO7Y /4 D HOERIIT. BEICBIT2 BEEDREVWERL TR E
25N, 'Be BLU Xpp TRETUA—EMBEICHEINEERED 2 WIZERICL VEE
PHEBREINTWL EHRAIZANSG, Po TRAVTY FEIVH T NIy NENBHTD
B2ZEMb, BREICERBL o PEELURBETHS “Po Lz > THETHED P L& b
WEENOBREINTVBRTR2RTERE ko2, ZNbDT D, BEIX Be BL U
WP ZXF LTIV 7 E LT, 2P LTIV —AL LTOREZRI-TEZBLD,
—7. BAKRERHD *Po/ Pb BATRELLIZ. AHEEBMT 0.87, 0.76. BEH T 1.6, 057 T
HY. HKARTPOBREEELR 0.3 LT3 L. BHEICBITAHERENSEL 2>THEY.,
PoBERELTWB I EMEMII iz, £/, ZThbH DHFZNETNORAKABOTE L H
BAEHZZ &b, HEBMELEMTOBRROBREOEFCEEDORERA =X LDE %
KBLTWwaboeEIbNE,

oIz, BBEOBBICLBIT 3RFERZHMET 2010, BAROERFTORHERES €
Bllz, TNERFIZ. MKRICBITZ2ERBEZHALNIITE 20, VI —BLUFKLE
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Fig. 1. Activity of natural radionuclides in the input and the output precipitations for the
forest canopy reservoir.

MIGRATION MECHANISM OF NATURAL RADIONUCLIDES IN EVERGREEN
FORESTS '
Tomoko BABA, Asuka YOSHIDA, Yuko TAGAWA, Youji INOKURA', Shinji SUGIHARA,
Susumu OSAKI™", Yonezo MAEDA
Faculty of Science, Kyushu University, "Faculty of Agriculture, Kyushu University,
*"Radioisotope Center, Kyushu University

Migration behavior of natural radionuclides "Be, **°Pb and **°Po transferred from atmosphere
have been surveyed in evergreen forests, especially after they were trapped for forest canopy.
Activity concentrations of these radionuclides were measured in precipitations(rain, throughfall
and stemflow), plants and forest soil by gamma-ray spectrometry and alpha-ray spectrometry.
Migration behavior of natural radionuclides was simulated by the model and the migration
mechanisms would be discussed on comparing the distributions of the activity concentrations in
Japanese cedar forest and Pasania edulis forest.
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(BEARETI) OESSER - AN #

(FRBF3RHE) RE Jt- EEF OBk R HEEZ

( (B) HEts HE&E—

(=¢0251%

INETRF IV TAIERLBOTBRE S HREIC XV LEFRYERVOE
BHZEIIRHEORESPEZ > THWEN, TBERKVBEBORESHMNRLZS L
PHEINTE . TI T, TEPREERBEOFERE BT EOBELZARDD
2. 3SEEOBRRWMHEZ HNWTEENIISEZ{To /2. FREXTIR, 2EOFER
VHRELRRICEDNT, Fo)b ) TAIVEIRETERY =T 4 Z VR ENEA
LeRELEF TORNEBRBOFEEREBETORBITDOVWTHET 3.

€3 1))

FHBHE. FrIb) TAIVERED 54 6km BHIAET 52U V)IHEEOEKLE
ZBNT, BHEOEAEESDRIZD=RE(AoL,AcF, AcH) RO LEEME (EX 0-lcm)
OEBEERLE. BEIOE U T3 D0RRMHEHEIC X 0 SE 2T k. BOCtE
HTHERTVNEELS NBRHA R OEI OBV ALOBENCES T 5EE2 50
BIEREEEEPLE LEAEE T o . REEKIEE, 11238, B 7 )V RE.
HEER T X LB, RORBEREICHELE BDELD . ZOXETE- 2 REkRE
R E 21— 3 VRURBEBRS 2EDEARS THD . RIC TN S ORI BT B
BOFEREERRB0IC ORBHBRERN 2 S 5 IClN < HE L 2. $RDBE
W TINVREE, BEWTI B, TN B, a—3 1. ERESBIY. BE
B, Y. BE (hy FS—F 4 ZVES) WENENAELE (BE2) .
X7, FEOHEBRLICET SR (HE3) 2Fo7k. EPE T T2 a LD NTG6e
LEEREINILD C-137 BO r BRHEEEEEL, TOBKSLENIREER
& U Pu-238,Pu-239+240,Am-241 ZEEL /=,

(§5 5 &)

BN HEOBHLEE BB 2HE 1 AT 225D HEBELE 1 107
T, COBBIBNTORBERTA F U RRERSDDINT &0 S, EOBEIC
BLTIIEEIBR TTANOBBOEEWNINI EZ2RL TN, Cs-137 IZDW
TREICE 12— 32 BEERUBERSICE BEL TV, BEOFESISILE
o TELU, BFic< Wb ThwaRy "—F 4 7 J)VRSHIZIZ TSIV k=
ARMAER G Am-241 OBERDEL. IV ATIRSEREHELYIC. 7 AY
O ATIM TS BELTWE, £k, BESEDICONTINS OKREIE
BT NRBICEEEL TR, ZVRBIZRICEE L S ERRT 5 2 &icky
TOBEENEMTHICHHHL ST, ZRIIIBEO—BEA TS HBYEAHE)
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HENEEE> T, JOkD. BEWE ST Sy BRIy E OBESRIELE
ZTRHTAIMBERD S, —FHEIILIBWTIE. 73 VED 7)) RE & ORISR
EWEE2REOD. BEYOSMEIENREEOB WS I S LEE 5TV
EEZALND, BETIE. BROUMHEOBIBCICET RMEREIDOVWTHEETS,

Table 1 Speciation of radionuclides in surface organic matters at Sahan forest

[percentage(%)]
7mpu 241Am 13765

fraction Ao, AoF AoH Aol. AoF AoH -AoL AoF AoH
water soluble 2.6 0.8 0.7 n.d. 0.6 0.8 2.3 1.1 0.3
exchangeable(pH7) 1.6 1.5 1.0 4.6 2.0 1.9 83 3.9 5.0
exchangeable(pH4.5) 35 0.9 1.2 3.6 2.3 3.6 2.8 22 2.1
fulvic acid(free) 58 4.6 23 7.6 3.8 2.8 2.6 1.7 0.8
humic acid(free) 4.0 5.6 39 14.9 14 1.3 04 0.3 0.2
fulvic acid(bound) 4.5 8.2 311 214 23.0 417 1.5 0.9 04
humic acid(bound) 0.5 0.9 33 0.1 1.9 2.1 0.4 03 02
Mo oxides 18.7 13.3 14.4 1.6 7.8 5.0 23 1.5 0.6
humin 28.6 10.0 0.1 n.d. 23 nd. 495 379 142
amorphous Fe oxides 8.1 450 358 n.d. 5.8 n.d. 8.4 4.2 2.7
Fe oxides 1.6 2.1 32 5.8 nd. 1.5 1.0 1.7 24
clay minerals 15.9 4.5 14 343 446 356 03 196 276
residue 4.6 2.7 1.6 C 6.2 4.5 3.7 203 248 434
total 100 100 100 100 100 100 100 100 100

n.d. : not detected

SPECIATION OF RADIONUCLIDES IN FOREST . SOILS AND SURFACE ORGANIC
MATTERS SAMPLED AROUND THE CHERNOBYL NUCLEAR POWER PLANT

Miki WATANABE, Kan KIMURA , Aoyama Gakuin Univ. .
Hikaru AMANO, Takashi UENO, Takeshi MATSUNAGA, Nobuyuki YANASE, JAERI
Yoshikazn ONUMA, IRM

Speciation of radionuclides in surface soil and organic materials such as leaf litter around the
Chernobyl Nuclear Power Plants has been carried out to elucidate a secondary migration of
radionuclides released and deposited from the Chernobyl accident ,especially for transuranic
elements . Cs-137 was mainly found in humin fraction, clay minerals fraction, and residue
fraction ,which seems that some of Cs-137 are adsorbed in bumin and clay minerals and some
of Cs-137 are still in hot particles. Resuits from other radionuclides such as transuranium are

also discussed.
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Ak Lo TNOORBIZARETEED MMPEAAOMIICIT 5 BRERTE
e CH EDKCBMAE TN/ D TH 5,

S-90 K UCs-1371%, T Fh TS X bo vF o Lkl o Tigitteo o 4
] AFICERETT - oo LFENERIZ DT, Sr-9013 B F B Cs-137 12 d 1
B rEEE FU o, Sty CSORERMMAEIZDNWTIE, FHEFRGHEAREICL D E
Bli, £/, CaMgNa Kz A4 70 by o722 TERE L,

(BREZEEK) .
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Fig. 1 Sampling point
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DISTRIBUTION and BEHAVIOR OF Sr-90 AND Cs-137 IN TURPAN BASIN, CHINA
Yuko SAITO , Masako TAKASAKI, Noriko SHINJYO, Harumi KAWASHIMA , Kan

KIMURA

College of Science and Engineering, Aoyama Gakuin University
Sadayo YABUKI
The Institute of Physical and Chemical Research(RIKEN)

Sr-90 and Cs-137 in soil samples(core samples 0~100cm) of Huoyanshan Qianshad in Turpan

Bain{China) were determined, for elucidation of materials.

As the result, in spite of very little rain-fall, it is showed that Sr-90 moves into the deeper part of

the soil.
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1)C.-L. Chou et al. , Journal of Geophysical Research , 88 , A507-A518 (1983).
2)M.Koide et al. , Applied Geochemistry , 1, 705-714 (1986).

3)M.Koide et al. Geochimica et Cosmochimica Acta ,55,1641-1648 (1991).
DISTRIBUTION AND BEHAVIOR OF NOBLE METALS IN DEEP SEA FLOOR
SEDIMENT SAMPLES |
Masatake SATO , Naochisa FURUSATO , Yuko SAITO , Kan KIMURA , Makio HONDA
* Masasi KUSAKABE™ , Kazuhiro TOYODA**

College of Science and Engineering, Aoyama Gakuin University. “*Japan Marine Science
& Technology (JAMSTEC). **Graduate School of Environmental earth Science,
Hokkaido University.

Determination of the noble metals in eleven pelagic sediment samples was carried out
to obtain information on the distribution and behavior of the noble metals in the
sediment and to clarify contribution of the extraterrestrial substance to the sediment.
The noble metal pattern normalized with C1 chondrite values was obviously depleted for
osmium and iridium.The results suggest the sediments were little influenced by the
extraterrestrial material.
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DHABEBS, EIEHRHETRSBETRE 200201995
2)H.J.M. Bowen, Environmental Chemistry of the Elements, Academic Press, London(1979)
3)J.Kobayashi et al., Paleolimnology of Lake Biwa and Japanese Pleistocene, 3, 303(1975)

VERTICAL PROFILES OF CHEMICAL ELEMENTS IN THE SEDIMENT OF LAKE BIWA

Sadao KOJIMA, Radioisotope Research Center, Aichi Medical University

Toshio NAKAMURA, Tomoko Ohta, Dating and Materials Research Center, Nagoya University

Kiichiro YOKOTA, Lake Biwa Research Institute

Hirotaka ODA, Kyoko SOGA, Michiaki FURUKAWA, Faculty of Science, Nagoya University
Eighteen major or trace elements contents in sediment cores collected from Lake

Biwa were determined by neutron activation analysis. The vertical profiles of Mn

and As show that the sediment surface at the northern part of Lake Biwa in Oct.,

1991 had been under anoxic condition, and it became under oxic condition in Oct.,

1995. The vertical profile of Zn in the southern part of Lake Biwa shows that un-

ordinary input of Zn before more than 20 years ago has been kept in the sediment.
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Reference )
1) H.Taishi et al.: Radionuclide distributions and physical properties in core sediments from
Lake Biwa. Report of the Water Resources Research Center , Kyoto Univ. 9,25-43(1989)

NATURAL( "Be, 2°Pb) AND ARTIFICIAL( *¥'Cs, #***Py) RADIONUCLIDES IN SEDIMENT
AT LAKE BIWA

Yoshihisa YOSHIDA, Masayoshi YAMAMOTO, Hisaki KOHUJI, Kazuhisa KOMURA

Low Lével Radioactivity Laboratory, Kanazawa University

Kiichiro YOKOTA, Lake Biwa Research Institute

Radioactivities of Be , *'Cs, 2°Pb and 2%*°Pu in sediment cores collected from many stations
in Lake Biwa were measured by vy —and o -ray spectrometries to.evaluate the sedimentation
. rate and their inventories. The sedimentation rates varied between 250 and 300 mg/cm’'y in
southern lake and between 25 and 60-mg/cm?:y in northern lake. Inventories of ‘Be , ¥'Cs,
- 29Pp eycess and 2%%Py changed widely in the whole area. The short— and long~term behavior

on the distribution of bottom sediment is mainly discussed using these nuclides as tracers.
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