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STUDY OF NUCLEAR FUSION IN METALS WITH DEUTERON BOMBARDMENT
Tsutomu OHTSUKI, Jrota KASAG]I, Laboratory of Nuclear Science, Tohoku Univ.
Masayuki HIRAGA, Department of Chemistry, Faculty of Science, Tohoku Univ.
Keizo ISHII, Cycrotron Radio-Isotope Center, Tohoku Univ.

Energetic charged particles have been measured in the bombardment with deuteron of 100 keV
region on highly deuterated Ti and several metals by meand of AE-E method. Reaction cross
section for D(D, p)T in several metals will be compared and anomalous « particles emissions will

be discussed for bombardment of deuterared Ti.
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Table : Condisions of electrolysis and results of measurements of excess heat.

MRUN Time(h) Mode* Cathode voltage(V) Currents(A) Charge(C) INPUT(MJ) OUTPUTMI)

01 140.3 P 0.8 --131 0.037 - 0.625 247X10°  1.090 1.082 £ 0.073
03 2144 P 0.8 --1.25 0.030 - 0.002 1.64X10 * - -

04 182.8 P >2.15 1.100 - 0.400 4.03X10 ° - -

05 261.9 P -265--332 1.130 - 0.146 187X10°  1.659 1.654 £ 0.112
07 287.2 G -2.62--337 0.40 4.14X10 ° 2921 2921 + 0.196
08 5492 G  not measured 0.40 7.91X10 ® - -

09 957.7 G -3.03 --437 0.40 1.38X10 ° 1025 1037 = 0.705
10 48.0 G not measured 0.60 1.04X10 ° -

11 720 G -3.85--6.53 0.40 1.04X10 ° - -

12 28.8 G -516--7.14 0.99 1.03X10 ° - -

* : P and G mean Potentiostat and galvanostat, respectively.

<HERFNF, BRERRM: : BFTRE >
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Figure 3 : Depth profile of deuterium and hydrogen
§ Reference §
D% 36 B LFRRmSE (1992, RE) 2415
)BT EBEFLFENRS (1993, &R) 2413

Figure 4 : Depth profile of Lithium.

Nuclear and chemical study of electrolysis of alkali heavy water solution with Pd cathode.

Shinya Miyamoto ' a , Keisuke Sueki ' , Masatoshi Fujii ' , Masami Chiba ' , Hiromichi Nakahara ' , Toshiaki
Shirakawa > , Takayuki Kobayashi ®, Minoru Yanokura * and Michi Aratani *s [Faculty of Science, Tokyo
Metropolitan Univ. ' , Dept. of Social Information Proceeding, Otsuma women’s Univ. > ,School of Hygienic
Science, Kitasato Univ. * , RIKEN *

Measurement of excess heat were conducted during electrolysis of alkali heavy water solution with Pd cathode.
No excess heat were obsetved within the uncertainty” of 6.8%.
Depth porfile and concentration of Pd cathode were measured by Elastic Recoil Detection Analysis (ERDA) after

electrolysis. All of the Pd cathodes have Li and D / Pd ratio were about 1 near the surface.

(Nuclear Engineering Lab., Toshiba co. » , Institute for Environmental Science » : Present address)
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Fig. 1 Capture rate of

hydrogen as a function of
ﬂz: the capture fraction of
<10 : benzene in the CgHy2+CsHs
Y mixtures. The solid line
gi represents the expected
%5 6 value if the transfer
§ 4 rate of carbon in benzene
£ agrees with that in
°g 2+ cyclohexane.
0 | ! | !
0 02 04 06 08 1
Wc(CeHe) '
Wc(CsHs)+WC(CeH:2)
Table 1 Transfer rates for carbon [ References ]
of benzene and cyclohexane. 1) Bille, #E3THEMHTEREFTRE,
2A11 (1993).
Ac(CeHi2) A c(CsHs)? 2) BI5, HARLFEREOTHEFIESR,
4B8 35 (1994).
1.3%+0.8 2.5+ 1.2(CCLa%R)

2.7+1.2(C82%)

" TRANSFER PROCESS IN NEGATIVE PION CAPTURE BY BINARY SYSTEMS OF LIQUID ORGANIC
COMPOUNDS AND ITS RELATION TO CHEMICAL STATES

Toshiharu MUROYAMA, Atsushi SHINOHARA, Chihiro MURATA, Michiaki FURUKAWA,
Faculty of Science, Nagoya University

Tadashi SAITO, Akihiko YOKOYAMA, Faculty of Science, Osaka University
Sadao KOJIMA, Radioisotope Research Center, Aichi Medical University
Hisakazu MURAMATSU, Faculty of Education, Shinshu University

Taichi MIURA, National Laboratory for High Energy Physics

Both 2% -rays from m° decay and pionic X-rays were measured in the mixtures
of CgHi124CsHs. Dependence of the capture rate of hydrogen atoms on the capture
. fraction of benzene atoms indicates the difference between the transfer rate of
carbon of benzene and that of cyclohexane. The chemical effects of the transfer
process will be discussed from a comparison of the transfer rates obtained in

this experiment and previous work for the (CsHiz, CgHs)+(CCls, CS-) systems.
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Table 1. Relative intensities of the measured pionic Balmer X-rays normalized
to 1000 (3—2) X-rays. The quoted errors include only statistical ones.

Sample Transition 4—2 5—2 6—12
Diamond (natural) 140.4 + 0.9 24.1 £ 0.6 4.9 + 0.4
Fullerenes (Ceo, C70) 168.4 = 1.6 38.5 £ 0.9 9.0 + 0.6
Graphite 152.2 £ 1.5 29.4 & 0.7 6.6 + 0.5
Carbon black 157.0 = 1.9 27.1 = 1.1 6.3 £ 0.6
Carbon fiber 241.2 £ 2.8 27.2 £ 1.4 7.4 £ 0.9
Charcoal 184 T 11 35 5 13 T+ 4
Glass-like carbon 1§3.8 = 1.7 29.3 £ 1.1 6.0 = 0.6
Polyethylene 208 + 5 49 + 4 12 x 3

BiBWwT, —F>r735927&E057 4 FPBEAILEREBARLCELDS, ta—FA =y
IXBIEODVWTCOROBRPEYTH - XBETEL, TLRABORBREKE®RR. W1E
REOARHMYOROEZER L L CHRETE S, 36RIa—F=y s XBEAt=y 27X
BOMEMEMER. vt Lz DRFHBEBLARCEAULBEHEERTEVWL S, #5 2KH —F
V675774 PeEODTHEVHUEBEERE L oo WSARI—F oI —-FvT 354
ITRBENIC IS 7714 PEEERFE S DOTH %, ThUAORBR IS — VL vy 25D T,
BROEBEHBSHNT 20 2RT, BHRKTR., EHEOEENS I LHEHBZIEHBTE 3
B, REBHORERHEMc~VWTRERIEZET 3, HUYXBEE2S, 75-1v v
FiepnTllzs RETFHERBCEAEHRBONBIAZ I EBBVEHAITE 3, HY
XEREOHATHERLEFRELOHBI»VWT SRR EMA T, BRI LAV,

References

1. N. Imanishi et al., Nucl. Instrum. Methods Phys. Res. A261, 465 (1987).
2. A. Shinohara et al., Nucl. Instrum. Methods Phys. Res, B84, 14 (1994).
3. H. Schneuwly et al., Phys. Rev. A 27, 950 (1983).

VARIATION OF PIONIC X-RAY INTENSITIES MEASURED IN CARBON ALLOTROPES
Tadashi SAITO, ' Atsushi SHINOHARA, 2 Taichi MIURA, ® Toshiharu MUROYAMA, 2
Akihiko YOKOYAMA, ' Michiaki FURUKAWA, 2 Hiroshi BABA,' and Yoshio YOSHIMURA®
' Faculty of Science, Osaka University, 2 Faculty of Science, Nagoya University,
and ° National Laboratory for High Energy Physics

Pionic X-ray spectra were measered for carbon allotropes: diamond, graphite,
and fullerenes, as well as carbon materials: carbon black, carbon fiber,
charcoal, and glass-like carbon. Significant differences were found among the
samples in the relative intensities of the Balmer-series lines. This is
attributed to the atomic capture process of negative pions under influence of
the outmost-electron environment of the capturing carbon atoms.
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TE D
Fig.1 Thin film detector sandwitched
between two lucite light guides. Fission

fragments pass through the hole in the

center of the light guides.

ENERGY LOSS / keV

Fig.2 Energy loss of « particles (2%'Am)

, . L as a function of the thickness of TFD.
0 100 200 300

THICKNESS / 2 g cm™2

RESPONSE OF THIN FILM DETECTOR FOR THE TIME~OF-FLIGHT MEASUREMENT

Koichi TAKAMIYA, Teruyuki HAKODA, Takakazu INOUE, Tadashi SAITO
Akihiko YOKOYAMA, Naruto TAKAHASHI, and Hiroshi BABA, Fuculty of Science,
Osaka University
Yoshihiro NAKAGOME, Research Reactor Institute, Kyoto University

Time-of-Flight measurement with thin film detectors (TFD) has an advantage of
its good time response. In order to make an experiment of 2v measurement using
TFD as both start and stop detectors, we have discussed the response character-
istics of TFD. We have measured the energy of «a particles that pass through TFD,
and obtained the relationship between the thickness of TFD and the energy loss
of a particles. We also discussed the time response of TFD. TFD has faster time

response as the thickness of TFD decreases.
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Fig. 2 Block diagram of low background f-ray spectrometer
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FILE—RICEFTHOSIRINF—RICBEOLSEYD, BHENBICR->THD, ThICED BIROT
YRRV R EEBICHBICENTES.

BEER TIIEE R BFigure of Merit (FOM) & FOM = (BB MH)YBGEHER) S L THETRE, &
N DTSR BIFHERE L THSNTNDHIRM PICO-BETA [CEEN 10- 20 80 FOM B85,
DETREUE SIBBEE Y RTAEUARTE 1.2 05 2 &5 FOM EEBT ENHEFRE.
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E T —
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§ 1

1 X- 6.3k 482keV
£F 3 2 ra); @63Ke¥) 554keV E
c E = E
:- Tc-99 g 976keV 3
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z £ 556k
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Fig.3 Beta-ray spectra of Tc-99 and Rb-87 Fig.4 Beta-ray spectra of Bi-207 and Cs-137

CHARACTARISTICS OF LOW BACKGROUND BETA-RAY SPECTROMETER
USING Si SEMICONDUNCTOR DETECTOR
Kazuhisa KOMURA, Seiji YAMAZAKI, Masayoshi YAMAMOTO and Kaoru UENO
~ LLRL, Kanazawa University

Background charactaristics of Si-detector with 300 mm? of active area and 0.5 mm thick have been
investigated under various shielding conditions. Passive shielding by 15cm thick ordinary lead and
2.5cm thick old-lead gave lowest background of 1.72 cpm. Further improvement was obtained by
applying anti-coincidence shielding using well-type Nal(Tl) detector .Background count rate of
0.088cpm was ovtained for 50-2000keV of energy region.

Detection efficiency and energy resolution of the Si-detector have beern measured by B-ray emitting
nuclides such as Rb-87, Tc-99, Cs-137 and Bi-207. Figure of Merit (FOM) of the this system was
found to be 10 to 20 times - higher than commercial low background B-ray detector such as
PICO-BETA.
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for each compound:

® [ methyl- *H ] Thymidine,

O D- [ U-1'*C] Fructose,

M H:22PO,, I [a—2*P] dCTP,
X H2%°S04, A *5CaCl:.
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(N S Fig.2 Remaining activities on glass wall for several labelled compounds
RKEDREIZ against the background counts in recycled vials by each cleaning method:
¥HLTLhiE ® SCAT 20X-PF, l NaOH agq. (pH 12.2), O Miele Disinfector.

itz itk BEEZLNS,

DA ¥V TiE. Neodisher FT7 VA U BeHI D1004% 78 uE F 7213 SCAT 20X-PFD
10f5 AR~ D2ARFENE T B & Peinic X W BREBHE 2107 UTICE T oy oS
SV FOFHGEZHEICE TR TEFTE o BENL YIZONWT, B,
SCAT 20X-PFD10fEAIRE £ /= 1INaOHKIBRICE N FN24AREIRIT B X % L -84, £
HEISESEIT L D 1A% LB S OREBUHNER &L T LiT v 2 75TV FO
SRR LTS oy LR ARFIg. 2R T, 2EBHEBICI NI ok T
BT et THIURFFOBITEEZZFH I/ H & SCAT 208-PFTCIIBRTrT& /-
DIZH L HIRGEEE L p HA'H UNaOWAKBSE Tl + a7 BREsR s B o s h - o

BB, W I7TFNVDPpHDEWIZ L BIRE L TH~DEELT B -0ic. ACSTICHR
FhRBTI /) —NT IV A2 —NVIKBREMAS E, BERY VF L—2 58T
i3 Th B L. BTN VEBOBEAITHENTRERSDEL (7L [a-*?P]d
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ABSORPTION AND DECONTAMINATION OF SEVERAL RADIOISOTOPE COMPOUNDS ON LSC GLASS

COUNTING VIALS

Norio NOGAWA, Yoshihiro MAKIDE, Radioisotope Center, The University of Tokyo
Effective decontamination methods for used LSC glass vials were developed.

Method 1: Methyl alcohol washing followed by immersion in 1:100 diluted

Neodisher FT or 1:10 diluted SCAT 20X-PF for more than 2 days. Method 2:

Methyl alcohol washing followed by Miele disinfector( with Neodisher A8; 80°C).

Amount of absorbed radiocactivity on the glass wall was less for the counting

cocktail being neutral or acid than alkaline.
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Fig. 1 Tlustration of apparatus.
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Fig. 2 Preparative radiochromatograms for *H sample.

REFERENCE
1)H.FUJII and M.TAKIUE, Appl. Rad. Isot.40,495(1989).

RADIATION DETECTOR FOR LIQUID RADIOCHROMATOGRAPHY ANALYSIS USING A LIQUID-SOLID
REVERSIBLE SCINTILLATOR

Makoto TAKIUE, Haruo FUJII*, Tamaru ABURAI** and Mieko YANOKURA".

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

A new continuous radiation monitoring system for a liquid radiochromatography
analysis has been developed, which utilizes a paraffin scintillator and a solid
support tape. In sample preparation, radioactive effluent is continuously drop-
ped on a glass fiber tape, and, then, melting paraffin scintillator is added. In
this process, the effluent sample to be measured is solidified on the support
and holds the sequence in the elution. For measurement of the prepared sample, a
specialized scintillation continuous-counter has been constructed.
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References

1. R.Munze, J.Inorg.Nucl.Chem. 34 (1972) 661.

STUDIES ON THE STABILITY CONSTANTS BETWEEN Tm ** AND CI = IN MIXED

(CH s OH + H 2 O) SOLVENTS.
Toshifumi KATOH, Hideo SUGANUMA, and Takashi OMORI, Faculty of Science, Shizuoka

Uliversity
Determination of stability constants ( 1) between Tm 8+ and CI ~ in mixed (CH s OH/

H = O) solvents was carried out at 298K at ionic strength 1, using the solvent extraction
technique. The values of 51 increased with an increase in the mole fraction of CH s OH.
The distance between Tm ®>* and Cl ~ in mixed solvents was estimated based on
Miinze equation. '
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Fig. 1. Distribution ratios of iodine as a function of the total concentration :
(a) (@) extraction in the HNO,-CS, system ; (O) back-extraction into 5SmM NaOH ;
(O) back-extraction into 0.2mM NaOH. )
(b) (@) extraction in the HNO,-CS, system ; (O) back-extraction into pH 4 buffer solution ;
{J) back-extraction into pH 7 buffer solution.

References
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2} M.L.Good et al.,J. Inorg. Nucl. Chem.2,196(1956).

CHEMICAL BEHAVIOR OF RADIOIODINE : BACK-EXTRACTION
Yukiko TAMIYA, Daisaku YANO, Naruto TAKAHASHI and Hiroshi BABA, Faculty of Science,
Osaka University

Solvent extraction behavior of radioiodine between carbon disulfide and nitric acid was studied. At
low concentration levels the unknown chemical species of iodine was extracted into the organic phase.
The distribution ratio of back-extraction did not depend on pH. The observed drastic change in the
distribution ratio was concluded to be due to the shift of chemical equilibrium of iodine.
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Fig.2 Mass spectrum of La(dpm)3.
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SHEZREISIIB 55 4 =) Fig.3 Mass spectrum of gas phase reaction products.
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L5 ‘
1) Kent J.Eisentraut,Robert E.Sievers,J.Am.Soc.,87,5254(1965)
D)EHS  FEITEBUHM R RS 2406 (1993)

GAS PHASE CHEMICAL REACTION OF La(dpm)3

Keiko TAMURA  Yasutake FURUKOSHI,Yohko TOSAKA Hisaaki KUDO and

Tetsuo HASHIMOTO, Faculty of Science Niigata University

For the investigation of chemical properties of heavy and trans actinides,a gas phase rapid
chemistry was studied.As a preliminary experiment,the gas phase reaction of lanthanum chloride
and dipivaloylmethane were investigated with the gas chromatograph-mass spectrometer.
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10000Bq T, 77 377 AREL LTRIOMMEEE Lz, BMT2AXIRTT7 IV ER
DEETI7AFIVLOEIN L TRKER L 2570, AXL7IVBROSBERIZID I
BPVELSD, ThZ2ELDBECX o TR Y, EBEAFOTCIOSmERET S Z LI &
D52 2F 7 LDEBERAN, 25V 0< TS 74— BRSGEER AT,
BET 7 X F U MEERERR, :
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log(((To)p + (Te)s )/ (Teys)= D - log (HA)p + (HA)s ) / (HA)s) 1)
59 o BMAFs IIBWS, pitRPOEERDL, DIEHTHL, 2O Suy b
I Fig2D X)), DR 1LISGEWEEZRL, T2bb, M-V —BFETLT
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Fig.1. Distribution of Tc species. Fig.2. Logarithmic distribution of Tc-HA
[Sn*]=1.0 x 10° M, [NaClO,] = 0.1 M complex between the precipitate
pH 4. and the supernatant.

COMPLEXATION OF Tc WITH HUMIC ACID : BEHAVIOR OF Tc IN TRACER AMOUNT
Tsutomu SEKINE and Nobumichi ASAI, Department of Chemistry, Faculty of Science, Tohoku
University

Complexation of technetium with well characterized humic acid (HA) was investigated on
tracer scale of technetium in the presence of Sn(Il) as a reductant. Formation of Tc-HA complex
was observed in both the solution and the Sn-HA precipitate. The distribution of Tc-HA between
the supernatant and the precipitate showed a logarithmic relation, suggesting the occurrence of
coprecipitation of Tc-HA associated with the formation of Sn-HA precipitate.
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7z KEBBOENTHEIA RS F Uik, EDTA ¢

4% 504 nm (2. EDDA $&4Kid 556 nm IZERVIRIN %

AL7, ]
PR BE D BIE L TR AATORR LY . EDTA, EDDA ot MU,

Activity / arbltrary unit
N [#] B L%,

-

SERDOVTRIZBVTD Te=N 37 LRATH 1 & Cattode  Dianca/em _ ode

1 OMBLEHZ DI ENbholze SLICESIKE)  Fig 1. Electrophoresis of TcN-complexes.
WS BEENE RS L, EDTA SFRIKBEPTIIE 0.05M NaClO4 (pH 4), 500V, 3h
AFvDEoFEEERL (Fig.l.a), —7% . EDDA 2) TeN-EDTA, b) TeN-EDDA

S8R TIE pH 4 BV THERG LA F V5D 2
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BoGAEZRO (Fig.1.b) 32, pH 11 OBBTIR I OPFHREFFRIT S LIHESR
72 EDDA S8R HBRETIXBRAF VIZ2 VB2V AYD, 22D Te=N a7 —20BET
BIEENT p-FF VY OfEE Fig.2.b) LA e EILLNA, Z DOEF EDDA $EAROEMIZ
PHEZZH, BEP TR P FED P YARRICEY PF VY AMICEM LA VRS LV E
DEETEIN, EZICKBIIA A VPR LTRAF VAR TALEZ DL, BRKED
HREIEMTE 5,

F 72, EDTA 8Bk p -4 ¥ VO (Fig.2.2) # LB L &, EDDA 8k W KX BB %
BoLFHEENLA, Thid EDTA S8R0 F KBRS RV L v ) BRSO RE—8T
b,

IO DEBRERD?L, SEAE L 228513 Nag[TeoNo (1 -0) (edta) 9] - 5HoO. [TeoNa( x-0)
(edda)9] -5Ho0 &V I MBLE b0 p-FF VEKTH L LR L,

N N N N
“O0CH,C /[“\o Oo<—¥|\N/CHQCOQ H /'I""\O oo<1||\N/H
c c

| N/ I ~nNJ
~00CH,C \ l/\CHQCOO' H’\ J)/\H

a) TcN-EDTA b) TcN-EDDA

Fig. 2. Possible structure of a) TCN-EDTA and b) TcN-EDDA .

References
1) J.Baldas, ].F.Boas, Z.Ivanov and B.D.James, Inorg.Chim Acta, 204, 199 (1993).

SYNTHESIS OF NITRIDOTECHNETIUM COMPLEXES WITH EDTA AND EDDA
Yuko KANI, Tsutomu TAKAYAMA, Tsutomu SEKINE, Kenji YOSHIHARA®, ‘Hiroshi KUDO,
Faculty of Science, Tohoku University ; *Tohoku Culture School

Nitridotechnetium complexes with EDTA and EDDA, Tc IN-EDTA and TcV[N—EDDA, were
synthesized by the substitution reactions starting from TcNCl4~ in acetone-water
solution. The products were characterized by UV-vis absorption spectroscopy, IR
spectroscopy, elemental analysis and electrophoresis. The results suggest that these

complexes have u-oxo dimeric form.
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7952 vavOBEEEEEL. FRBOBEREBL, COBERORNARIRNARS b

—241—



VIZiE, 1614 (C=N), 1533 (XY E¥BR), 1072 (Te=N). 750, 736 (1,2-EH#~>¥
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Fig. 1. N,N'-propane-1,3-diylbis(salicylidene-  Fig. 2. Radioctivity distribution of the reaction
imine), Hysalpd. " mixture in TLC (Benzene : ethanol =9 : 1).

References
1) J.Baldas, J. F. Boas, J. Bonnyman and G. A. Williams, J. Chem. Soc., Dalton Trans., 2395 (1984).
2) G. Bandoli and M. Nicolini, J. Chem. Soc., Dalton Trans., 2505 (1984).

SYNTHESIS OF NITRIDOTECHNETIUM COMPLEX WITH QUADRIDENTATE SCHIFF-BASE
LIGAND
Tsutomu TAKAYAMA, Yuko KANI, Tsutomu SEKINE and Hiroshi KUDO, Faculty of Science, Tohoku

University

A Nitridotechnetium complex with a shiff base ligand (N,N'-propane-1,3-diylbis(salicylidencimine),
Hpsalpd) was synthesized by the substitution reaction starting from [AsPh4][TcNCl4] in ethanol
solution. The reaction mixture contained two technetium species. One of them was separated by
column chromatography and characterized by IR spectroscpy, UV-vis absorption spectroscopy and
clemental analysis. The results suggest that the shiff base ligand coordinates to a
nitridotechnetium core as a quadridentate ligand.
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AMA. RIGBEBROIZHE L. 300 EZFRTHREL 720 KIGEHEIKE > TR, BEBH
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Fig.1 Influence of pH on yield of Re—MDP Fig.2 Influence of pH on stability of Re—MDP
Reference 1) M. Eisenhut, Int. J. Appl. Radiat. Isot., 33, 99(1982).

SYNTHESIS QF '** RE-MDP COMPLEX USING CARRIER-FREE '®¢ RE
Kazuyuki HASHIMOTO, Sri BAGIAWATI * , Mishiroku IZUMO, Katsutoshi KOBAYASHI
Japan Atomic Energy Research Institute, * BATAN (Indonesia)

The synthesis of rhenium—MDP complex using carrier—free Re—188 from a W—188/Re—188
generator was investigated. Dependence of the yield of Re—MDP upon concentration of stannous
chloride, reaction time, antioxidant, pH, temperature, ionic strength and carrier was examined. Under
optimum conditions, the yield of Re—MDP was 85—89% using carrier—free Re—188 and 92—-95%
using carrier—added Re—188. Furthermore, the stability of Re—MDP at different pH was studied.
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STUDY ON EXTRACTION FORMATION OF TECHNETIUM WITH PYRIDINE

Hirokazu NARITA,Yuko SAITO,Hiroaki HARAKAWA Kan KIMURA
Aoyama Gakuin University,College of Science and Engineering

The solvent extraction properties of technetium from sodium hydroxide
solution by pyridine in benzene were studied at 25,40,60°C. The distribu-
tion ratios of technetium increase with slope 8 as a function of pyridine
concentration. It suggests that technetium makes an extraction complex

with 8 molecules of pyridine.
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F 7 ADBEERBAT D RN ol Fig JICITHERE &5 27 R F 7 L DO5HEL
LoBKRER L. REMZ ZHEITIE. REMZLOEAIC R CTRIER BRI
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Fig. 1 Distribution ratio of technetium Fig. 2 Distribution ratio of technetium
as a function of HCl concentration in as a function of urine concentration in
HCI-TBP system. HCI-TBP system.
10° ¢ 1 1 T .
E e £ R=0.38
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g [ ] £
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Fig. 3 Distribution ratio of technetium Fig. 4 Chromatogram of technetium
as a function of reaction time in - with urine on Whatman DE 81 with 2 M
HCI-TBP system. HCI as a developing solvent.

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

Solvent extraction behavior of technetium in urine with TBP was investigated.
Distribution ratio of technetium was determined as a function of HCl concentration,
urine concentration and reaction time. It was found that distribution ratio of
technetium with urine was smaller than that without urine at each concentration of HC,
and that distribution ratio gradually decreased with an increase of urine concentration
and reaction time. The chemical forms of technetium in urine were investigated by paper
chromatography. Pertechnetate was reduced in the presence of urine and HCl.
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TPACIZ & BB T 7 2 F 7 LEEA & o DS HHH(2)
(BIAR) OMMETH - BBEKX K% 8

(%3]
T8I 7 22T = LEAHITPAC)E, BhB#lR KOS E S LR AL oh
THY, TPAC KK&LBET 7 XF U LBA AV OBREMHBHICOVTIE, SYHEETIhET
BE U T GB37 G RR). T OB, BT 7 X F 7 LROBFREEHK, I3,

K, = [H'][Tc0,]/[HTcO,] )

EUTESN, K,=1051428 03 ERBRL, Jhicstl, 2hFET0.510.22 0.633&0 ) D
MESINTVB, AHETIE, TcO, DTPACHILEZBHRIT L, BT 7 2 F T LBROMBHEER
RERIRYD B LR AME Ui, |

[528:]

BT 7 RF 7 LT €=U LIE Radiochemical Centre (Amersham) &Y AF Ul 75
7 2 2T IV =7 LR EH(Dotite TPAC)® L UM DRE XA i e £ D& M L7, TPAC
DAL, FUEREDTPACE ST E, 50%v/v)7 BRIV A-50% (v In-NF5 VBATE
W &AM 25 CTIR VIR TR I, KEOA 4 Vi, 68k LU b Y 7 ATLOI
AL, FEICELRE, FRNO—EREY, MERERIZL > TTPACOBE %KDz, &
FIRFILBAAVORRELEBICLT, 21X10°MOBT 7 X F I LBA 4 V280
TPACKIERE, 7 ookiVh, n-~F4 ViBESHEK E 225 C T2/ BE T, MHOTcD
BERERBIR Y VF V- a v hY v 7 — Tl L THERRERD I,

(R B L UEK] ’ : '

SIEEIZ L > TRD I TPACOL LD A KFEA A VBEICK LT T oy 95 ER1OD
LI B, ZOXSICDHTPACOMMIBRIEIEET 2 &0, ABHTTEBEITERS
haEEXl, ZOEEEHK,, 3,

Ky, = [RCD,], /[RCI @
DEHILERINS, KEFIZHIT B RICOFEEL

K, = [R*LIC17], [ [RCI], )

K, = [RC1H"),/[RCI],[H"], @)

BLOABMETOEAEEEZRICONT, SRUD IV THAB L, I T, ROTPACE,
REDob LValdFBMAE LKOKHEBRL TS, 2L T, £0EEIC curve fitting HEIZL D
TPACOAEEH(=[RCI] /[RCI] )6 £ T Ky, K, ZHRE LT, W, KM b L0024
VI EERV,
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Dy = 0.05520.002, Kg, = 5300%200, K, = 1.05+0.04
BF 7 % F 7 LROKHTORMEES K,

K, = [H"),[TcO;],/ [HTcO,], ©)

ZERL, MHERKEGATDE, BT 7 RF 7 LBAA OHEL Dy, BKRRO L5 1c£
na.

Dy, = K{RCI /ICLIHK,/ (K, + [H'])} (6)

Z 2T [RCI], RTPACOSEFHIZ L RO S B0 5, (()FAEZEF LT D' = Do [CIT]/[RCI],
EBOT UD % [HISHLTTmy Mhid K 5L K, 2k05ZE0TE 3,
BRI TH3 1D & [HY) EOB/RNS,
K =(14110.12)X10° H&T K, =2.09%0.18

LD LN,
15— —T1 17
S qof o = o]
x L =0 ]
o L 1
= 5r 1
N N W NSO SSRN NN RN G B L N GO SO I WO SN NS S Jj
0 0.5 1 0 0.5 1
H1/M [HT1/M
Fig.1. A plot of D against [H*] at 25°C Fig2. 1/D vs. [HY] at 25T
|=1.0 (HCl+NaCl) | = 1.0 (HCl+NaCl)

O : [TPAC]; = 1.0X107°M
® : [TPAC]; = 2.0X1073M
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SOLVENT EXTRACTION MECHANISM OF PERTECHNETATE WITH TETRAPHENYL-
ARSONIUM CHLORIDE (2)
Kazue ASAHINA, Hideo SUGANUMA and Takashi OMORI, Faculty of Science, Shizuoka
University

A systematic study of the extraction of pertechnetate with tetraphenylarsonium chloride
(TPAC) in chloroform containing n-hexane fromaqueoussolutionswas carried out at 25°C at ionic
strength 1.0. On the basis of the fundamental parameters governing the distribution equilibrium
of TPAC, the dissociation constant of pertechnetic acid was determined to be 2.0910.18.
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B Fe BT v REBEBDOA AN T ARYT MV(3)
(BMKREE - *BMAT) OSBHE - AHRAR - LBEEAX

(%51

MtABRTH58VO—DOTHIERBI BREBARPHEHOBREL LTEMBELTS
BESEDN TS, SOIEBEE HEAMTEORBEEF>EREALNIZEKLLD
LVDRANRLEINTETN S, 7y REBIESBENICIMEFE. \EEKBE.LE
HE. BRBE V- ERDFE2 L TE Y BB EREFOME /RO >vI AT Iv s
ADOUEEFELI—RELUT EFEEE THUERMAB &AREMMEIC Fe** & Fe* 2 E#
Lc7 v RZEBOSHKEITV. B UAERO Fe™*. Fe* ODBRUBPEROR %
AZNTHRREREEFRHOCTUMELTE LYY, AHAETREROBMIEIZ Fe
BAEZRAS. BHRINIEREAZNYTHREEZROTHRE L,

[E8]

BRIEAD Fe OBARA A VRBICI DT, Fe* ZHALLERBIR KX ML
755 Z8% 0.1mol/l D Fe:(SO4)s /KIFE 450ml F T 607 M A A U RBEFTOSEET
5, ChZE3MESDET, TOBREFKEFLEOEE L. TEEH B % Fe’* Mica £ T 5,
Fe* ZBAUERRZ, "X FEBB3EE% 0.2mol/l D FeSO. /KEM ( pH=3.0 IZ R
BUILANTY VNEKEMER) 450ml FTI300MAA LV RBETOLEETE 2
NITBILEP D 1 HDBITI . ZDH pH=3.0 ICHEBE L/ Ar N7V v 7Bk A
WHEH T B, TELEBE Fe* Mica &5, €D 2 DOHEK % Glycerol H T 1.5
MBRWE L. =7/ —VEERLUTOEE., 8B %2175. T LT RKFHEAEL LI S5IC60T
TRHHMEEZET S, TR %2 £ h €40 Fe"(3+)-Glycerol-Mica, Fe'(2+)-
Glycerol-Mica &9 %5, Z€DEK%Z Ar FHSKAT 500C Tl IREMBALELITH, TS
7cE B &E £ Fh Fe’(3+)Mica, Fe'(2+)Mica LT 5. o6 BEOHABICIOIT
VCo AR E UTARNY TRIEETT - 12,

(BRLER]

¥, A A K BET-2E N D OB Fe’* Mica (Fig.1-a) TId Fe’* D E— 7 48
ZzOEEBNA, LML, IS, BHEEBIZEBR LU Fe” SIFELAERUTH- T2,
— 7 Fe**-Mica (Figl-b) id— 8 Fe* O E— 7 ABN T ERZDIELAENELH
UFe* DE—7Th o7z, Fe** RBMAINB VI ArNT ) VS UBET - LEH
KEBAL, £l A v BELTEICHEBELRZICOEAD ST, F'* BRI TLE -
T3 I ENRDM B, KRIT Fe'(3+)-Glycerol-Mica (Fig.2-a), Fe’(2+)-Glycerol-Mica
DHABTIZ Fe* DE—7 OMfIC Fe* D E— 7 NN T35, hid Glycerol TERIHE
EIASEICED P BEILINF NENTELEEZONS, £ F" O
LS. RAHEBICER U Fe* LIZELALEEDOR T, T UTMBLEZT -7
Fe’(3+)Mica (Fig.2-b), Fe'(2+)-Mica DHAKB TR F* O E— 7 KT QS. DRE L
Fe'* OE— 7 OEBRERIZEALED > TORLAQS, OD/NS W F* DE-7 D
HREBEERMBMLE LI EITLDKREL LTS,
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AEEFRRICA A VRBICL > TREBAOROBALZRA I & XD SEM TIHJEM
HICE#RUTWS EBDABHORFIBEATH I, UM UL AMOLETEBRBICEA
SN/ Fe 44 ViE Fe NOBILAASTF T, —MHF L Fe FTHRILINTE0hH L

hzoms, KEHME Fe* OF % THIEL TS EBbN A,

1.00 ho

0.99

RELATIVE TRANSMISSION

[ ! L

1
8 6 4 =2 0 2 [
VELOCITY IN mm/sec

Fig.1 Mossbauer spectra of |

RELATIVE TRANSMISSION

1.00 |

8 6 -4 -2 0 2 4 6 [}
VELOCITY IN mm/sec

Fig.2 Mdssbauer spectra of

a)Fe’* -Mica, b)Fe’* -Mica a)Fe’(3+)-Glycerol-Mica

b)Fe’(3+)-Mica

(5% k] -
1) HEAED. & 36 BESHMLFEF RS (FBILA). 1B05. (1992)
2) ZEIE M. B 37 BRSHMEEFRSES (SRR, 2B13. (1993)

MOSSBAUER SPECTRA OF SYNTHETIC Fe-FLUOROMICAS(3)
Masashi MISAWA, Hisakazu MURAMATSU, and Kunio KITAJIMA'
Department of Chemistry, Faculty of Education, Shinshu University
*Department of Chemistry and Material Engineering, Faculty of Engneering,
Shinshu University .

Mossbauer spectra of synthetic Fe-fluoromicas have been measured, An ion-
exchange method was used for introducing Fe ions into interlayers of the host
mica. The samples were refluxed with glycerol for 1.5hours, and heated at 723K
in Ar atmosphere. Mdssbauer spectra of final products showed three doublets
which are attributed to Fe®* and two chemically different Fe’* ions,

respectively.
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DRAZRDAH TR—RICY T I 20 VERE D KEOCRTFHRBG & G505 2 enfibh
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Y7 — ANZ P LOHIEITHIR(300K) & IEAHRERIERE (80K) & TAustin Sciencett#s-
6005 FHWTIT 577, AXRZ PADIFFII SV AV ERWTU -V YYET 4 v TV
BT D WIS - 7208, WK REL I 2T v P OBIFIZH 72 - Tk, —RISKKIREN
T BT DR OB I M CREBIC AN D BR OB Z L, BRUBLAEZ
N7 PADS/N B BN L 2BRL TEREOBREMEBIL &S L3 Larod,

[#EREZE] 10 CTOFEHD S AL S L
B b To Rl U 22 KRR T D I
5% 7.0~3.3umORAZFEH DR ool B
IZDOWT, F/IR(300K) L B ERE
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Mo 257y P BRROEN, 2O
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HEEIAED L. ZOGZTBERSSHEI Tz, 20 &3 IDRES2umE EDKRE
R TICEENISITBEREDIRNBRONZ VWS T EIE, A 2NN 7 —5R»5
AT 10nmERD ¥ 4 X OGO LERMHIEMZH ¥ 4 X & U TEumPEE Ok
FIZEENTWBZLEZRLTWS,

FERDHZIZ BT, TR L TOE VIR TR X 23 7 — 27 b ASSHEHE
BHHRER L7256, BRELEOAMBHOFESNEETH D 5 3 Z L3 EHE 1T
El, ZOBBEEDERIBICE > TARPICHE Eh R FiE, —RICHERRET
F LRSI FOREARIC BN TY 7 I 7 u VRIS — 2 B0 2 L b h
TWBDIZ, SESEEHE LR TRY T I u VEBOR FISgRIELALEER
TWhhol, 2O Eid, BEBERDSNZOERBORZELMRL THFELTWS
DTIEEL O KEEBERFICHBE LT ATRIEAREBL TS, ZD XS AftE
BB NE I P ERDE I IZLTRET L2, HEXHERENREICEK S hnwFe2+oFIZ
BRFOZE LT ABREGMTH S, L. BERNTPICHTHFEET I LERTOXR
SRR 2N T BT BEE L Cuhud, JIEERE %300K 580K I % 7-
& % OFe3+OMMEROZ(E (ZHhIIRRAR LI 2T v F OB{LE LIRS L
W) EFeZ+OXTEREE DOIE, TERNFITHE L TWABMNITFhOSERD T3
RFPOBFESRBISHTIEEGE2ERTILICE S, TableliZZDHDEERT

BRI 7 D TH Table 1  Ratios of superparamagnetic Fe to paramagnetic

B/ BEREEFe2 D Fe2+ area for different sizes of airborne particles.

ERADIE, hrfE particle size S(superpara F 3+)/S Fe+
R mag. Fe .

BN EBIEE perparamag (paramag. Fe™)

KELLoTND, (ym) on building top  along route 246

& LR FAD >7.0 0.86 0.24

ABBRI T D As 7.0~3.3 1.20 0.41

TR ORAEIC 3.3~2.0 1.50 0.52

& 5 T HAEFY
DRAICES ISR B L yhid, TENTONESNEL K3 IEEZDRERIKEL
&% 7-»TablelicAb NS RERFUSBEL5LFEL 5N B,

SIZE DISTRIBUTION OF SUPERPARAMAGNETIC COMPONENT IN AIRBORNE PARTICLES

Takaaki KOBAYASHI', Shigeki MATSUI' and Motoyuki MATSUG?
Interdisciplinary Graduate School of Science and Engineering, Tokyo Institute of chhnology1 ,
College of Arts and Sciences, The University of Tokyo?

- 57Fe Moessbauer spectra have been measured, at room and liquid nitrogen temperatures, of
airborne particles collected using a five-stage high volume air sampler. Ratios of the

superparamagnetic component area to paramagnetic Fe?* increased with a decrese in size of
particles, suggesting that the superparamagnetic components adhered to soil particles.
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ARJFHERF P ORBRMEA 2O PBDOK A
(RTABEEL) IHEE - ORSIIAH

[BE] OSTFeAZRNYI7—aREEBOTATSHRFICS TN BHORENME
75 &, BWE2ME 3WEANTS A MEOBERSOMICBERER SRS
B ERE<CHONTNG, BEREGRIIHB10NMUTORMKICESNBIART
HBMD, TOTERARNY T —SHEMITIIHEOnmEIT TH > THEFLMIC
FRES umA —F —DRFE L THRIBI AN AT IR FRICHEETEENS T
LEEKRLTNS., COLOEHEELOHROREELTOEDICIRIUNEZSND
B, BEUOHMERS & ATIRH T OBRMEBRIIARNG T =S5 A — S H—H U1
Ve —7, bhbhEHERFROERE M T 3 BERERS OB LEEH
ELEBICDNTAE<K B IEERNEL, TENFEFERETHIRANFOREIC
EEHMERSPAEL TS TEEEERLE. WFhCE IR FROHELER
BESLICHBTD LN TENEREICOVWTOERISEL EEX, KATIRRTEA
FH VBB HBEERLEE LARICABTAEICL > THEEHER S 2B TS
SENTEBNESIMERFLE,

[£EAR] ASSHNFET - BNAKRY 2a9ATITH > TS5—-ANT
RIAREEF v /AN TS5 BRICHRBELE. S0 BORER7.0umbl FDk
FIEDWTARND T —2ARS MVOREEEE (300K) &KBEREE (80K) T
AustinSciencett®S-600Z AW\ TITo . ARSI MVOBERIINRY I ZAWEA
—LIYRT 4 T TIC &Yoo k. RICCOHFEASTY R THEEHAEL, 7L
65, 25umODA v aE5.0umDXILVRZ 74 —%€y FLETFT7AVES
BEBICLUBBLE, BRFAF04ASuMDIVRT 7 4IVI—TESICHBLT
ZEPOHEERL. §7552a DARNYT—RARS ML%E300KES8OKTHIE
Lk, 72, DEEHROZERTROT A EESOTREEXRFHSORHE.
[BREER] BRCEI> TAFY U BEERLBRALBICEZRBICLYAFY
EBRETIREORETARNYT T —ZARS MVENE LR £Table 1ISRT. A
U UBERLEE L THOATIBRFFOSKOLFRENE SN ESZTINI &M
bd, KIZ, DRPOZKIIEDBVES TDARNDIT AR MLEAELTHE—
OBIEEALERNID o, KR7.0um LU EDZHRTF, $400mgZELET B30
ARNG T =L MVEFig. 112, LEBAIROBLEREOS%OEHERE % Table 212
FT. COXRICIIXRFICK YRDZRRFROT A RESOHBESLUREOLD
EHRLTH D, DBEBOBELREAOMAENENRTREATE AP oL, TH
HFICHRT R4 ROHBEPSHTI1 2% RENRENEEZ XD EZA0, it
PRZNICRBENEDNAEZ EICES. HLTRTOSREDOKIISELEST
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ERENi=&ThiE, A EOREROHOER S OB ERIIVEIEESBNIT
THDN, RECIIVEFHRTELAN, AL SEBHMMRSITLEFTCIE12%

THo/DIC, BRENAETS S 3 OBEREMFIBRITHD LT e, FEE
TRWEAFY UBERLELE B35 &N D FERICEL > TERBERSBERDNPTOR

BT LIS &N HBAB., 00k s e T

98
Table 1 . Moessbauer spectroscopy relative area of iron X 96
components in untreated and treated airborne particles > 94
‘@ 92

Airborne K Relative area / % g
particles Fe(T) Fe(ll) Fe(M) FeM)*") 2100
300 151 50x1 36=+1 2 8

)
- - - o 26
Untreated 80 14+1 3741 4841 121 94
92

Treated 300 14£1 49+1 37+1 1141

80 15x1 37x1 481 N Y S L
9 6-3 03 6 9

1) superparamagnetic component Velocity (mm/s)
Fig. 1 Mbssbauer spectra of untreated

airborne particles (>7.0 g m)

Table 2. Moessbauer spectroscopy relative area of iron components and counting rate
in XRF analysis of Fe and Siin untreated and treated airborne particles

Airborne Relative area / % Counting raté”’ /cps

particles 17 Fe(Tl) Fe(Il) Fe(M) Fe)*) g Fe

Fe/Si

300 14%1 50+1 36%1

Untreted
80 14x1 38+1 48=1

1241 . 360+6 5277+37 14.5+0.3

Treated / 300 13+1 45%+1 42+1
on filter 80 13+1 371 50+1

in filtrate 328 - - - - 240 26+1 13.0+0.5

1) superparamagnetic component
2) corrected for incident X-ray intensity using standard sample (dogtooth violet+hematite)

8+1 3154 4424435 14.0+0.2

—;nho detected

ATTEMPT TO SEPARATE SUPERPARAMAGNETIC COMPONENT IN AIRBORNE

PARTICLES
Takaaki KOBAYASHI and Daisuke HASEGAWA, Interdisciplinary Guraduate
School of Science and Engineering, Tokyo Institute of Technology

Airborne particulate matter collected by a high volume sampler has been ultrasonically rinsed
with hexane followed by filtration using 65 and 25 u m screens. Comparison of 57Fe Moessbauer
spectra of the airborne particles before and after this treatment showed decrease in superpara-
magnetic component during the treatment in which a fraction of superparamagnetic component
separated from soil particles may have been preferentially ’
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U VBRSADL A D 14MeVH tEFREFZI R
(Rt - BEKR) OFHIESR - BEAREIT - EAER - HBREE -
fh A% BB - E S

(#3)

TCoTHEH LIcv L UBR O L F 5KIE, 1 /KIERTMEKIEDRENA NG T —ARY
MLTiE. BRKOEICL D Fe(IDDAERBIZENS SN, L VB 5 KIERT 1 KiE
AND 7 BRBHE TR, WEICIFEAEENRONTOEREIN TS, KFRTIE.
4MeVHHFERHF T A LICL D, BN THEREEFEIIBHEREE, BLEAX
WG T —=ZART MVRF y BRBHOBE L O LBKE 2H L1,

(=8

L UBRE S KIER T 1 KIEIE. Ref 1 DHERICE D AR L. XEEFHEE E A RN
T—ANR7 MVBRIBICE DR L, B2 zhZEnR) 5Ly, BX50u mDAuRTS
Al TAS, ChoffeR) 2F Ly TELRBREMAREEE Uiz, 14MeVHREFI3, EDF
¥ PFFL T FNS(Fusion Neutronics Source)iZ BTy R TR Lz, BHTEIL. 68K
53X 10" n/cm? (*Nb(n,2n)***NbE=%—, 1 H1 0KEX15HE) Tho7, Fi.
ZNZNDEE D Se(Se(n,2n)"Se)D v MBEIC L H . BE BRI ORI —IcBE X
NTNWBIEERERA LI, AZNTT—ZRY MU, BHEICH > TRETAZEL K,
(BRERUER) | '

Bmofio A ZNY

T —ANRT FMILDO—ER
%#Fig. WA~ T o 5K
', 1 AKEIICBA %
Fe(IMM BRI T X 7o,
6.8X 10" n/cm2IB & L
PR, FE O T RO B
&, SAKIETIZAUAET
BATERE TR 6%
2.9%(Fig.1(b)). RY T

© © o
& o 8

S ¢
o

Relative intensity (%)
w W
© ©
N 52

Relative intensity (%)

100.0 [Fim Bl
% oo ; &

9961

FLYTBAKERABT .l
7.5i 1.4%(Fig.1(c))'C“ - 98.8 & ~le — ") s PR
% - f:o i f:\ 1 7kiﬁ Velocity (mm/s) Velocity (mm/s}

THAWEDT 188+ Fig.1 Mossbauer spectra of FeSeO,+5H,0 and FeSeO,*H,0 irradiated
1.8%(Fig.1(e))s HY T by 14 MeV neutron up to 6.8X10'* n/cm?

~ J + . . .
FLYOTM. 3 (5)(c)FeSe +5H,0, (e)-(HFeSeO,H,0, (a)(d)before irradiation,
2.3%(Fig.1(£)) T -
oo RUZF LD

after irradiation (b)(e)covered with Au foil and (c)(f)covered with
polyethylene
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BLEHEINIKROEEELSEL TS Au T4p0e 1 Nuclear Reactions and Cross-sections
e o 8o SN By -

BILETHALDY., RBWKEOREBIIRS by 14MeV neutron

NiEhotz, CoTERKLIL BV VBN

Target nucleus Reaction Cross-section(mb)

VR 5kiE. LKERUMAEDRE A R S4Fe (n,p) 350
N7 —ZRY7 FLVTI, Fe(II)OD 4 % 5oFe (n,2n) 461
ICRERKOBIT L BEERNR SN, 20 756 (n,2n) 944
Z190.7%. 80.9%KF54.5%Tdh - 721, 7iSe (n,2n) 800
UL L. 14MeVAHTFRBHE TIE, BRAKD 200G (n,2n) 680
BT L BFe(IIDDERRICENR SN K 2Ge (n,2n) 1008

v v RBHOBE CBU LB EmR L (Nuclear Data Standards for Nuclear Measure-
2o UV VBEKSKER T 1KEAD 7 4% ments, Technical Reports Series No.273,
RATR MLEMESRIBRICE ST (Apa(1087))

Fe(DDERENEM L, FdKkEDOEIC '

LB ENTIR SN N oI BHA RN T —NETIE, BELUIZEFEENE
WEF->THBDT, BELUKEFORBEOHEE. U v BRE TR I S/KDFed)D
ERBICRECFELTHE2DIT0 L, r BEHTE, KEFERBEELTOHEIREFD
Fe(IIDDARBIZAKZSFEL TR EELONS, X 5T, 14MeVHHFRE T,
(m2n)s (np) (0, a)EEDERIGITL » Ty SEFLEEEEG L TORLETF Fe()D
ERBICFSLBAEEZ 6N S, FRBRIEETable IIRT o fEdAKFTDKEOIFTU &
H UORIGHEREIEFI650mbTH . RICKHEEIREHIARZ LHIFTRLVD T, ik
DEICLBENR SN EEZ OGNS,
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IRRADIATION EFFECTS OF 14 MeV NEUTRON FOR IRON SELENATE COMPOUNDS
Masami NAKADA, Nobuyuki M. MASAKI, Masakatsu SAEKI, Yasutuki ARATONO and Yujiro
IKEDA, Japan Atomic Energy Research Institute
Kazutoyo ENDO, Showa College of Pharmaceutical Sciences

FeSeO,+5H.O and FeSeO,H,O were irradiated by 14 MeV neutron. Fe(III)—Species were ob-
served by Méssbauer spectroscopy after 14 MeV neutron irradiation up to 6.8 and 5.3X10" n/cm?
at room temperature. Relative area intensitiy of Fe(IIl) in FeSeO +5SH,O was close to that in
FeSeO,H,0. This tendency was similer to the case of y ray irradiaton, and different to that of
emission Mossbauer spectroscopy for cobalt selenate labeled with *’Co.

— 268 —



3B05 ‘

— 5K

NiAsHl 7= 27 # £ FDOSTFe XA AN T —
(EBRAKET WY ObRis, BIHER. LHBE
(D ISR, B

[5%] 3dBREBE 7= MU b b LIOERELEWILE ORKREEDNIIL
A EHNIASTL, b L i iMnP*'J@b‘fﬂi)‘“Cie)é CHEb LT, FEICEH MU EIR
T EDHSLNTVD D TS O TR 277 T b DidMnAs. MnSb, MnBiZZl] T
Hh, ThTTHAI :,t7w7 N7 R ANy 7 — T dH B 1PIshIIEH L.
BRREEAMnSbE Hlh & L C3dBRERT ~ FEF A4 FORISp X 2T T =4Il £ 5
%470 C&72,2

BRI MnSbid € ORIAREL, ¥ 2 ) —RBEIZZ N3 5ug/MnR T, S89KT
505, MnrichlliZERIEE b b, ZORBENTHEIEILT 2, CoftFEmd
B & 3 72 Mny , ST Z DBEROMnldNIAsEFE SO T HALEIC T ¥ 5 A1
AY, TZREEYIERMTH ) 220 BiET 2 EEE T BEMIOBERE— A~ b
PR EEDH T AP HEFRITOERN LG50 TWnh, -2 OFHABEICMD3d
BERERICEVPA - HEIRABONREL 525 Z EHCr. Feu CollDWTHES N

TV 5, D A T-FAEIMn, FeD A o 7-AbEWIZ oW, FERMET ShO R T
A U 2 B RHRES & E L. 2 OIS 0 B 3 A R T © O 2 DRI E —
AV hOKE SIZHB L /- transferred field TH 5 & LT, PHTER,OREINE
%“»kﬁ’*lﬁm< HETELZE2RLE D IR OERBILEY OMME L EMFT 5 L

TR ERTFSEELRREE R L TWAZ WL THY, ZOETHAME
Efi 3’* T A BEZEOERELE A HHY TSR, B FEMEICFeD Ao/-3E L, Thill
B3 5 YT UNIASTIRS S M3 T RURBENE £ 7R T Feg ., SHICDWV T, STRe X AN Y 7
— A HIE 21T - 720 Foqp, SO IEHH T EDFSLTH5HA T=MAMET & 1 (Ty
~105K). &M iE D Felf T 2SI RIR(~20K) TR MWIZ A — 5 —3 5 2 Lot
HFEATIC X D ImsnTns 9

[FREHER & BibisE] MnFeXSb;;iE#l 1£0.053=x<0.222 D FEF T, Mn flake (99.9%). Fe
sheet (99.99%). Sb shot (99.999%) % ArZ R T 7 — 7 M L TR L 7z, By RX#E
PR OHALWGE & ) SEHI & THMONIASEIHEE TH 5 = & 2RI L 720 Fey, Sbald}
1L Fe3 #(99.99%). SbA3H(99.999%)% Bk & | CTHEZEH 1100°C TR HIBER %, &% L
TR L 720 B AR XARIE T K OMA LI 52 D 45 R il kH20.15x<0. 25 DFIFATHAHTH 5
ZEDHERR S, T oBHLIED S RIR T O T BB Fe D FURRE LR A LS 2 SHLBR
xDHINAE S THL 2B T L2955 ho T,

[57Fe 2 A5 7 — 53]

i) MnFe, Sb: 80K TD A7 M JUid W ikl b i 2R L TH Y (Figl).
%@/"”ﬂlm B DRI - TRAT 5. 155 W8 HREE O fEIL SV 7 OFMEO K
XEIFITHHBILTBY ., FeDBRGHEIS IZXB B OME T 2 © Dtransferred field %27
BLTwaEEZONE, 45040 W7 BRI OE(S0~80k0e)id, LEO
Mny (sFeq 19SbIC BT B T ERTE O N T BN BROBSE — X ¥ Mlug?®
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LHERMENLMELD B/AS .

ii) Fe1,, Sb: BIRTDAANY T = ARy PUEFT Ly FTHY, MEOENCL
2 REE L EEBIN S Nz o7z, SKTIFARRIC X & F—EDRIR IS H B S 1,
BT DB I1E100k0e Th o 720 T DBKTDHD AN MIVIKIE T AL EFeD B
PETHY ., BTFBEOFR T EHILES TN EOFETORMRE =AY PORS SIS
EEELRIZL TV AW E 2RT . iR O RERFE IS L) R
D (Fig.2). Ut HAERE T SIEFH T B OFRF ORI E LD, Tyt
EKTEETWwa & LTHEBEING,

120 — T T
— i) ]
Q 100 . 1o
~ B e} x=0.
5 0 o
1] y | N
2 100 x025
@ 40 - ¢ a
@
= 99 - .
¥ 0 Lo 4
-4 -2 0 2 4 0 100 200 380
' velocity (mm/s) Temperature (K)
Fig.1 °7Fe Mossbauer spectra Fig.2 The temperature dependences of Hy¢
of MnFe, Sb at 80 K. : at normal sites Fe in Fe{,,Sb.

(ZZ 30w
DS e AR EE, 21(1986)627.
2)"hATAl; 55370 LA R A A (1993) 7 T FR 4, p106.
3)Y. Yamaguchi and H. Watanabe; J. Phys. Soc. Jpn. 48 (1980)435.
4)Y. Yamaguchi and H. Watanabe; J. Phys. Soc. Jpn. 34 (1973)58.

57Fe Méssbauer Speétroscopy of 3d Transition-metal Pnictides
with NiAs Type Crystal Structure
Jin NAKAMURA, Kichizo ASAI, Nobuyoshi YAMADA, Dept. Appl. Phys. Chem.,
The Univ. Electro-Commun. ‘
Yoshio KOBAYASHI, Fumitoshi AMBE, The Inst. Phys. Chem. Res. (RIKEN)
5TFe Mossbaner spectra were measured on ferromagnetic MnFe, Sb and antiferromagnetic Feq ., Sb in order to
investigate the magnetism of the interstitial Fe atoms and their influence on neighboring Mn or Fe atoms on thenor
mal sites. The effect of the interstitial Fe atoms are as follows; 1) In MnFe, Sb, the magnetic moment of Mn
atoms decreases, and 2) in 1'*‘e1 +x5b, the magnetic moments of Fe atoms on the normal sites do not change, but

their magnetic ordering temperature remarkably decrease.
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(Py/FCA) LZDOBHHEEEN. ERTHMBIENTERERT I LEROH Uiz, YEEDOAKEH
4TI Py[FCA L EDBITBEEADST Fe A AT T —ZART MUNZDOWTHE Uiz, £0%
FCADATHMATIIEPT 20V (Fo) L FCA DS bMENB OIS Z Ebthh -7, i
Py/FCA D& REMIZ & » T, SBENBEERITOMEE (Py/FCAnon-mag) HEShic, &
mEiRZh SDIEAMDIT Fe A 23T — AT MIVERET 5,

[EBR] A ZNRTT—ZRT MU CoRh)ZHBBEE LT, 70~ 100mg DESHIDWT 0K EE
BCHE L, RUEIZIE Wissel #:3{0 MDU-1200 & DFG-1200 & /o, #TIIA 207 -5
A—FEBERELTEIL -7,

(R EEE] Boh/FCAFCA & Fo/FCA DAY MIVER 1 EX 2127RY . FCAFCA &

Fe/FCA 13T & Py/FCA LRRRICER T LRSS R E b OLFEEEETA TN S, ERTOMTS
Z413 Fo/FCA % Py/FCA Ti2as " U BT DIZH L. FCA/FCA TIZBTS b L bgfEd
O 2RAFET B DD, TDETIZIFCAFCA DAY hVid, Py[FCA DRBHIBEI#EA.
#1Z1E Py/FCA-TCNQ IZEHl L TW 5, FCA/FCA EFc/FCA (2. Py/[FCADSE ERIT hEENL L
b oiin -
BAEY
Fe( 1 {b2
ARG
(B hil ¥ gl
HZEd
BHETH5,
Fhvth
DOffE HI&
BiZd 5 &,
2k 3-10]
KEXDH
AL, Ak
ISR

(1T - T - -

S HEREDS v /mms1 v/mm s
RET 3, Fig. 1 57Fe Mdssbauer spectra for FCA/FCA Fig. 2 57Fe Méssbauer spectra for Fe/FCA

T (%)
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W o iE D BE TRAINEE ULU Py/FCA non-mag D XY MUIZ T XU 4SS Az/FCA 1238
BILTHED, 20 KE TRASHIBAS LD -7,

B DERZRY MU 3TEOYA FA, C, DAOSRD LTSS Edtbirotz, 80 KT
DARINTT —NG A~ FHRIZE LD, RTA-SDENSH T AlZT7 2ok U5, D
REKKRFICTO T 20T AZICRBETE S, #iERS Cl. C2 0RMEK Y 7 MT 041~
047mms™ |80 K)TH 0. 7 x 0= LMLAWOREHEITT—HT 5, T 7 20k MLe
YOS BIINE NI EHNREON TS0, BIERS Cl. C2 @ & RAEFHIZIZIZ 0 oms ™! ©H
b, B CEEERSNRTERBICHS S 7 20t ALIREBTE 3 L2 005, LM LAY
SABE LT v -FeyO3 b fElET 2T HEME S H B, 7 -FepO3 13 6=049. £=-0.19mms™], H;=54.1 T
Fe(CO)s DAL — ' — 3B THRT 5 v -FepyO3 DBEAIF ChFR 50~1004) THZ 6 =050, & =-
0.04 mms L, H;=47.0 T QOK) EBE XN T Bo B4 PHIE LIBIETIE e MEEAE Ommsl TH
BT LR I 7 FeyO3 BB ERBTRER LIS WI EREEEL B L. 7-FepO3 BRA
LTS AREERMENEB Db S, AH I o ORMALERBONTHBEOKE XL, Py/FCA BL U
ZOBHBHERDO LD LR UBEETH S, HRALTIE. ChooiFo s ) VBRI ST
bRET 5, '

>

Table 7Fe Mossbauer parameters at 80 k

resin site s* A Hy, r relative area
@msh) o) M umsh %)
FCA/FCA A 0.53 237 0.30 44
Ct 0.47 -0.00% 519 0.45 18
C2 0.42 0011 50.0 0.61 27
D 0.45 0.65 0.58 11
Fc/FCA A 0.53 2.38 ‘ 0.30 60
Ci 0.46 0.00% 50.9 0.42 9
C2 0.41 0.01% 48.6 0.90 17
D 0.47 0.67 0.58 14
Py/FCAnon-mag A 0.53 236 0.28 62
D 0.47 0.73 0.52 29
G 0.28 0.36 0.38 9

*relative to Fe foil at rt,} values for magnetic species are given,as-those of € (=e?qQ(1-3¢c0s%0)/8)
57Fe MOSSBAUER SPECTRA FOR THE COORDINATION POLYMERS CONTAINING FERROCENE.

Ichiro SHAKUTSUI, Masashi TAKAHASHI, Masuo TAKEDA, Faculty of Science, Toho University,
Michiya OTA, Katsunobu NAKAYAMA, Gunma College of Technology,

Sugio OTANI, School of High-Technology for Human Welfare, Tokai University,

Kiyokazu NOZAWA, Minoru KINOSHITA, Institute for Solid State Physics, The University of Tokyo

57Fe Mossbauer spectra show the presence of ferromagnetic species with § =0. 41-0.47mms"1,

€ ~0.0mms"! ,and H;;=49-52 T in the polymers derived by the condensatxon of
ferrocenecarboxyaldehyde(FCA) and of FCA and ferrocene.
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FeNi(CN) BRF X b7V BEFD
SFeX ZINY T — XN bV
CGRAXHE) O FHm - &iF E-/H Wi

TV Ty TV—2E LD ELT, EREKIIBNT YT ) EBIIEBERMATEL
THEHFTEILNTELNT, FHRLEFRSRATHBEVBAINTVS. [1] Lk
21, CACN),  GEEMAETI, s PERKIEH FI Y ARFII 3 CMEME 4 BT
BEL L) T /7 HBIAFIVAETHERBEL TS Y, MHAZMITSIOZ )R b
NIA PERELREEE LS. [2] XEHBEGRTCL2EBEEKICBIZ YT &
DEMOPEER, RELBREOFETFHERFIEWEEL L2 Lhb, HPLD
METH L. TV TV TV—RYLAYDY 7 7 EOBRMIZD VT, FiZTFex
ANY T —GHEIC L DRI N TV S, [34] Cd(CN) , - GaEED YT/ %
DEMIC DOV TIE, BEME-CINMRIC & ) RELE LdisordertRBEICH 5 = LA S A
2k oTW3, [5] 4], ST 4 BLAINIAD & \EHE 6 BELAIN(ID 2 & % 5 5 7=
v BRI BE4RNI(NH,),Ni(CN), « 2 GO\FEE 6 BLAINIQD) % Fe(DICE SR 27 =)
BEEIIDOWTEITFer AN 7 —3HEEC & ) 5EHEFHE L 72, '
[£ER] 7=V a8k, %1 0%E— VENH)FSO,), 68,0 LK, [Ni(CN),]
HOZEGKBRICT VE=TREI L VBREMAA I LICL YpHE REL, 7
YV ERKEBCEMS CRAEE CHET A LI L VB, TRAAAYT
— AT b Vi, CoRh)ZFIFE L LT, WisseliE HOMDU-1200 &£ DEG-1200% F \»
TERTHAE L. BHEY 7 PREBRTOGH2ERECEK L.

R E#8E ] FglioRT LD, BEOPHIZE ) 30T = U Y AEEIER
LTBY, $XToO7=2Y v AEBEEROHKA F VR 2MHOBAEyTCH D, VYT %
DRZEFRBHPRMELTVBEERAE Y R ), BERBIEMT S L EHAE V55
FINBEEZLND. T CTHEAXBERT L TFe X AND 7T —ARZ MVT
FRUERHIE L 721,4- T 4 ¥ 4 ¥ B EAFe(I)(H,0),Ni(TT)(CN), - 2C,H,0, [6] D) & [ 12
T=) VKDY T ) RORAIZFeA)-NCNIANT H 5 L E2 b b, HENS
WpHE-10)D B2 L/ O N7 =) Y EEMAKT X, UETSHE (A) 2144 mms?
DIYAFH»o%Y, Fe) 4 A VR4 HOVT7 7 EORR L 2 ONH,DEED
BRALTWSE, 7=) VE@#EEK 1 &, TROWEHRXREH Y - L0, B
DFe(NH,),Ni(CN),-2CHNH, [1] L FIETE 5. HBEE W pH(S-6)D RS, 515
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bNB7=Y YEEA IO, Ad242mms?
DIYAIPo%Y, AMMERILYSRESCES
TH Y, Fe)(H,0),Ni(I)(CN), - 2C,H,0, N AfH
(256 mms * HTEV, TFeX ANT T —ARY
PV, AR P VB EOTESHT LY, Fe
D) AF YR 4BOY 7/ EZDBRL 2D
HONPEBREDEM L TwaEEZLRE,
I DpHE-8) DB P /o057 =) v A
I &, 2eleb2yA baeRd, —Hik 1
LRETHIMER WM LEMTHE. O K
DVTIE, #HE2RILAK R ICZFeN, & FeN,0,M
YA FPOFERCEET P, 1L ORAYT _
H5, MEDTRRMENSH 5. v/ mm st
ERAMPLELT, HMMECPHTE, Ny 8 e ciatheaces e oo
S D ANHOFEHS % DERIINH,DEALT 5 1, pH 8-10;11,pH 6-8;III, pH 5-6
D OHODPEMLR T 25 EELLNS.
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5"Fe Mossbauer Spectra of FeNi(CN), Layered Host Aniline Clathrates

Takafumi KITAZAWA, Masashi TAKAHASHI and Masuo TAKEDA

Department of Chemistry, Faculty of Science, Toho University

We measured the ¥’Fe Mossbauer spectra of three types of aniline clathrate compounds with
two-dimensional layered host consisting of iron(Il) tetracyanonickelate(II). The types of the
aniline clathrate compounds depend on the pH of the mother aqueous solution containing
equimolar of (NH,),Fe(SO,),,6H,0 and K,[Ni(CN),J-H,0. The Mossbauer spectra for the
three clathrates indicate that all the iron(II) atoms are in high-spin states, implying the
coordination of cyanide ion is Ni-CN-Fe.
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Fig. 2. Hyperfine fields of the magnetic components. The black and open spots
repressent the hyperfine fields on the surface and in the core of particles,
respectively "

MAGNETIC PROPERTIES OF IRON-OXIDE SMALL PARTICLES
Kazuko FUKUMURA, Akio NAKANISHI, Tatsuo FUJII and Takayuki KOBAYASHI
Shiga Univ. Med. Sci. and Faculty of Eng., Okayama Univ.

Magnetic properties of small particles of iron oxides on an aluminum foil and a single crystal of
MgO are studied with conversion electron Mossbauer spectroscopy (CEMS) at low temperature.
The average thickness of the oxide layers is 3.0 nm on aluminum and 1.2 nm on MgO. The CEMS
spectra are observed at 15-300 K with a gas-filled proportional counter which was developed in our
laboratory. The hyperfine fields in the surface layer and in the core of the particles are separated.
The diameter and magnetic anisotropy energy constant are 3.7 nm and 0.87x10° J/m’, and 3.5 nm
and 2.4x10° J/m’, respectively, for small particles on aluminum and MgO. The large difference in
the anisotropy constants of small particles on aluminum and MgO is attributed to the enhanced
surtface anisotropy which *may be caused by diffusion of magnesium ions into the lattice of iron
oxide. The superparamagnetic blocking temperatures of these particles are 71 and 94 K,
respectively.
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Fig.2. Variable temperature
Mossbauer spectra of 1',1"-
Fig.1. The dependence of inter -layer dioctylbiferrocenium triiodide
distances on numbers of carbon atoms obtained from hexane.
in the alkyl chain.
[>CHR]

D . EAR, AL W, BITREIBGHMERA R M T . 2B08 (1993).
2) S.Nakashima and H.Sano, Hyperfine Interactions, 53,367 (1990).

MIXED-VALENCE STATES OF BIFERROCENIUM TRIIODIDES WITH
LONG ALKYL CHAIN (IV) |

Satoru NAKASHIMA, Shinsuke NAKAZAXKI and Hiroshi SAKAI, Faculty of Science,
Hiroshima University

X-ray powder diffraction and Mossbauer spectroscopy have been applied to
1',1"-dinonyl -, 1',1"-dioctyl - and 1',1"-diheptylbiferrocenium triiodides which
possess longer inter -layer distance. The first and the third compounds
indicate a trapped-valence state in the temperture range of 80 to 298 K. The
second compound exhibits a valence detrapping depending on temperature.
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DR, bA, I H43EE kLS
e E EE, 1B09 (1993).
)b g, A, HER. . 5370 Fig. 3. 1291 Mossbauer spectra of

1',1"'-didecylbiferrocenium

AL R I iR PSR, 2B08 (1993). triiodide for (a) LT phase and
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PHASE TRANSITION OF BINUCLEAR FERROCENE DERIVATIVES WITH

LONG ALKYL CHAIN

Satoru NAKASHIMA, Yutaka UEKI, Hiroshi SAKAI and Yutaka MAEDA™, Faculty

of Science, Hiroshima University, *Research Reactor Institute, Kyoto University

It has been revealed that the trijodide salt of 1',1"-didecylbiferrocene exhibits a phase

transition near 40°C and the electronic states of two iron atoms transform from averaged-
to trapped-valence state accompanying the phase transition. The phase transition is
associated with the change of the symmetry of monocation and triiodide anion in the salt.

-20 -10 0 10 20

Velocity / mms”
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Fig.1. *’Fe Mossbauer spectra of Fig.2. *Fe Mossbauer spectra of
1',1"-bis(a~naphthylmetyl)biferro- 1',1™-bis(a—naphthylmetyl)biferro-
cenium triiodide after standing at cenium hexafluorophosphate.

room temperature for 1 month.

[>CHR]
1) R. J. Webb, S. J. Geib, D. L. Staley, A. L. Rheingold, and D. N. Hendrickson,

J. Am. Chem. Soc., 112, 5031 (1990).

MOSSBAUER SPECTRA OF BINUCLEAR FERROCENE DERIVATIVES
WITH AROMATIC SUBSTITUENT
Satoru NAKASHIMA, Akinori HORI and Hiroshi SAKAI Faculty of Science,

Hiroshima University
Remarkable counter anion effects on the mixed-valence states are investigated
in 1',1"-bis(a—, p-—naphthylmetyl)biferrocenium salts. It is also reported that the
mixed-valence state of 1',1""-bis(a—naphthylmetyl)biferrocenium triiodide changes in

the solid state in accordance with a transformation of crystal structure.
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[CoFe,O(CH,CNCO,)(H,0),].

Fig. 2. Emission Mossbauer spectra of
$"Co-labelled [CoFe,O(CH,CNCO,),(H,0),].

References
1) T. sato et al., J. Radioanal. Nucl. Chem., 173, 107 (1993).
2) T. Nakamoto et al., Chem. Lett., 1993, 1463.

MIXED-VALENCE STATES OF *’Fe ATOMS PRODUCED AFTER *’CO(EC)*’Fe DECAY IN
S"Co-LABELLED [*"CoFe,0(CH,CNCO,)(H,0),].

Takuma SATO and Fumitoshi AMBE

The Institute of Physical and Chemicak Research (RIKEN)

Mixed-valence states of *'Fe atom produced after 57CO(EC)5 Fe decay in S"Co-labelled
[57C0Fe20(CH2CNC02)6(H20)3] were studied by emission M&ssbauer spectroscopy. Single
crysrtal X-ray structure of the cobalt-iron complex shows an isomorphous structure to
[Fe,O(CH,CNCO,),(H,0),]. Temperature dependence of the emission Mossbauer spectra of the
cobalt-iron complex is different from that observed in the absorption Mssbauer spectra of the
triiron complex. The results indicate that intermolecular interactions working through
intermolecular hydrogen bonding networks affect the mixed-valence states of the decayed atom.
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THE MOSSBAUER STUDY ON IRON ATOM PRODUCED AS ISOLATED
IN LOW TEMPRATURE MATRIX BY LASER ABLATION
Tetsuya MAEKAWA, Yasuhiro YAMADA, and Takeshi TOMINAGA,
School of Science, University of Tokyo
M&ssbauer spectra of iron atoms produced by laser ablation in low temperature
matrix were mesured. Doublet peaks were observed in the spectra. It was

suggested that Fe atoms were isolated in matrix gases.
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Fig.3 Moessbauer spectra at 293K of Fe-Pd fine

particles on graphite (a) and its products reduced at
373K (b), 573K (c), and 673K(d)

Moessbauer charactarization of graphite supported fine particles of Fe-Pd
oxides and metals
Hiroshi OHTSUKA, Yoshitaka MINAI and Takeshi TOMINAGA, School of Science,
University of Tokyo

Graphite-supported Fe-Pd catalysts and their precursors prepared by the
impregnation method were characterized by Fe-57 Moessbauer spectroscopy. The
spectra indicated that the preparation condition (e.g., reducing temprature)
Fe/Pd ratio , and the metal loading influenced the size and composition of
oxide and metal particles on graphite. '
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Rilic, <MY v 2 BB SN 72 [CpFe(C0),].D2KTD A XNy 7 — 2 <
JPNERT, BONIEARNGT =85 2 — 5 —

(15=0.47 nm/s ,QS=1.93 mm/s)iE.

— A STV B E K [CpFe(CO) ], -

T OEERRY, =+ Y v 2dTr 008 I
ATHOMEMEMAELRC, BRFTORE & [ ]
DEﬁﬁEﬁéctﬁﬁéntoéém\Z%ﬂ_ )
250-380nmD MALBHIC LD FABER 3 g0t i
Movr— s BEElahst (K2, K3)o 2 gsl ! i
IO OERBR. REOBE KT L e
Th\éo ﬁﬁﬂg\ﬁﬂ‘fﬁﬂ’ﬂﬂ (3) %246# . Velocity (mm/s)

RISk BB L. 20KCRITL 70K 4 Fig 1

TH B, To—Uvrickn—WORK Mdssbauer spectra of
BEBRYBEERAEME B Li &% [CpFe(CO)=]2 isolated
5N B [CpFe(C0).] . iEMd Tt 2 in N, matrix

BOWBE b ENMSNTV B B, (sample:Na=1:260)
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ZD9 9 XBCOOE»PITOHEEE ST
ChicHERTIRNE & D, LEH
B350nm)IC K DFe-Fe A EF Do =0 %
BEBBID ‘Fe(C0) CpF P ANRED
3 DC0%E 3> b oL EBBERT 5 &
Eadhd, CTHOoDERT, L3R
AEELBRIGHEHEABSBERIS ., 204
RBE< MY v 7 ANOSHKREL < b
Yoy 72 AN TCTORGHCKRET 3 EE X
bNd, EHlt= b vy REREHER
T=—U vy k3Z28AL. KRG
ERVOKBREEIT o
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Fig 3

MSssbauer spectra of
{CpFe(C0):1: after
photo-irradiation
(sample:N.=1:180)

Relative‘intensity
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Eyg0.00 -
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99.90 -
93.85 -
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1 1 1 1 [ 1 i
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‘Pig 2
MGssbauer spectra of
[CpFe(CO) 2], after
photo-irradiation
(sample:Nz=1:250)

o
o
=1
o
T

99.90
99.80
99.70
99.60
99.50

T

I ] 1 1 1
-6 -3 4 3 8
Velocity (mm/s)

Fig 4

MOssbauer spectra of
[CpFe(C0).]. after
annealing at 31K
(sample:N.=1:180)

MOSSBAUER STUDY ON PHOTOCHEMISTRY OF TRON COMPLEX ISOLATED

IN LOW-TEMPERATURE MATRIX

Yasuaki EINAGA, Yasuhiro YAMADA, and Takeshi TOMINAGA
Department of Chemistry, School of Science, the University of Tokyo

We studied the photochemistry of an iron complex [CpFe(CO0).]: by

" MOssbauer spectroscopy. Unknown species were produced after

photo—irradiation(250—380nm)vof the complex isolated in low temperature

N: matrix.
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A 50 v HEKIC BT 5 KR TFOBRMMLERE (2)
B OFEANYSABICEARE—
GRALRHE, FALcfb2EY) OO, MITHHE, BIHRM,
HFEEY, TEEE

1. BLwic
FESHBEMHCBI 2 RGO H 2 EETAENT, Brory oLy ( Mpy )&
EE2WFICEFY P T FARBOMEEToTER, AUy - r7uFFA M)
(B-D)ICBEESRY—Fy PeThE, 250ty e LTEBRINAINFEIL, bLo
ERTHONAFHRPELAVF - L, 270y DRLEBOENIL HT—FD
ZOLPREBREICERZ LGP ol TREERIT XY 02y 5T 8-CD WAL
I YBRUHTHEE (Fur v PRIE) KBS R, A¥at vk LTRuCplp®
54 TOFEAEE RSB E *Rulpy  *RulCplp’ % EDOEREE L ) KIBORMEICOWT
SOVFELVERIEONS, BIBECHIWL VT ) LV HEREEX Y~ v P E L
BADOEBINRIZOWTRES NARAMIC OV TR, ARETIXELIZ D KA
BB EOFRIIOVWTHEET S,

2. EBR

Aniz 27 9x yFEMKIIPLERY Ru T, 7TEFVE, 7FINVEZEDT I VE
PEBRECOONVT ) VEESKTHL, VT v FER— p-CD BHEMKIE Harada b
OFETEBR LI, 2 -0 BEHEDO KRR b —F X MrogERr H-NR, TEF
. BEHES I L V47 o 72, RISIBUHRBES R UBPHFRENI OV CTIEAEREF L
Thhr, BEBROBRBRIF Y YT ERAVT )y RUZBRVT ) £V HEKRETME 12
#., LEO W ICHEB%Z, XVEYTAZ UL VRSP L, BOSEICEY) O %
HBRELTRELL NVEVHEBVIITF VAT AU ST 74— VKRS0
U FERBES AL . BRSOBERERIEIXGe F /21X Ge(Li) PEhRBEE k
BRI E VT 72

3. ERRUEZE

Table 1 IZWLK 2DV T / EVFEKRTHELNLERIEL, 22rbRBEbo 1
(VzIA—EHEE + BRED)DNERTS V¥ ABEARCINEY R, KIS&ERY
WKikg v FAEEALEGPREEN, ‘FFu vy b ‘RIBHFEI o TwA I E %R
LTWh, $720TFROBARBVT ATty < M) v 7 ARDBEA T~ TSI
BEKRELCBRILTVRBI LR FTH D, ThiE gD OBAIK LYV KVTF ) v FELS
FrAHER SN, RBRETFEREHEFFFRRICBATAIEREEAI 0Ly MY v 7 A0
BAECHRTE (ko2 kl, p-(D OBEICLAEMMBIZLAZODEEZEZOND, ¥
7z () REOBACE (Ve Id— 1 EH+ERRS) MEZTH L2, (1, 0)RIED
BAECE TV LABREARRDHPESTHA I LVBGND FIIVT /v v FEKD
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[/ I PR s oW AN

Table 1.The results of hot atom reaction.

Target Nuclear Yield / %
(RuCpCp‘)  reaction RuCpo RuCpCp ¢ Gem. +sub. ¥ Random™*

Acethyl (7, n)97Ru 0.59+0.01 3.30£0.05  2.1240.05 2.36+0. 04
(n,7)97Ru 0.4740.03  6.130.10  5.190.12 1.880. 12
(in D) (v,m)%Ru 0.12+0.01  0.59%0.02  0.350.03 0.48+0. 04
(n,7)9Ru 0.13+0.01 2.1130.06  1.85%0.06 0.52+0. 04
Propionyl  (v,n)97Ru 0.77+0.05 3.48+0.22  1.94+0.24 3.08+0. 21
(n,7)97Ru 0.7240.06 4.66+0.15  3.23#0.18 2.87+0.22
(in B-CD) (o)9Ru  0.2320.05 0.71£0.11  0.25%0.15 0.94%0. 19
(n,7)9Ru 0.1840.06 1.10+0.61  0.74+0.62 0.72+0.23
Octanoyl - (v,n)97Ru 0.43+0.07 2.36+0.11  1.50+0.19 1.710. 30
(n, ) 97Ru 0.30+0.03 3.45+0.55  2.86%0.55 1.1940, 12
(in B-CD) (7,m)%7Ru 0.07+0.02 0.18+0.04  0.04+0.05 0.27+0. 08
(n,7)97Ru 0.08+0.02 1.30£0.12  1.13%0.12 0. 330. 06

* Geminate recombination + substitution reaction yield.

** Random recombination reaction yield.

Reference
1)A.Harada, Y. Hu, S. Yamamoto and S.Takahashi, J. Chem. Soc.,Dalton Trans., 1988, 729,

SOLID STATE CHEMICAL REACTIONS OF RECOIL ATOMS IN METALLOCENE DERIVATIVES(2) :
EFFECT OF INCLUSION BY g -CYCLODEXTRIN

Twao YAMAGUCHI, Hideaki MATSUE, Tsutomu SEKINE,Kenji YOSHIHARA* and Hiroshi KUDO
Faculty of Science ,Tohoku University ; Tohoku Culture School®

Hot atom reactions induced by high energy bremsstrahlung and thermal neutron
irradiation were studied in B-cyclodextrin(B-CD) inclusion compounds. containing
ruthenocene derivatives. Prominent decrease of the labeling yield was observed
for inclusion compounds. The random recombination was observed even when a
metallocene molecule was isolated in a cavity of P-CD. The occurence of

molecular rocket reaction was suggested.

—282—



3B17

A &0k AR B) A BB FoRMBIERE (1)
=% M)y I ANMDGTEEDKE -
(GRALAH, b cfb B )OI RS, AT, ROARM.
HEEY. T

1. BLoic
YRR CRARSRIAWE LTRENZ AT LY (Mpy ) EZDR -V 27T FHA
M ARSI, ZOMNLEROEAICEIT B KRG % A ICHIE L T
720 WESEBEDMAHEF B/ E TR BAME D RuCpCp* BlDNF /v Filitke s —7 v b &
L7 ic 3 A 425 RuCpy U8 *RuCpCp® DUNEEA S ¥ = 3 5 — MIAA. BIRKRG,
5V YATHEA LW SOORBINE # kO, ZNENONEES ORI RV &~k
B, BV 70FXA M) VL DEEHRLBHR L, SRS S CHEHEONVT )
FHKICOWTHRAZLZ S, BUKRED W ICEINE5TF 0% (OFHE) &R
T OMICHMNEY S 2 2 L %R L0 THRET 5,

2. ¥R

RAn{b&it Ru 2 h0E&BE L, TRt onvik #7594 VEREDOT U VER
BRECOOVT ) VB TH S, TRLBWECHEER, HEL, TEIS. IR
ARy by AR A2 BV E Y FSE Lo SIBNBAARITAT I, AR IR
FAREIEI MR DO ET LINAC % v (Emax=50 MeV, ¥ 1004A): AL —F< 5%y
M X DRERETERET. 8 7 RSB £1T o572, #rbMTREHT BAREFHEF
D JRR-2, -3, -4 FORZLET 2 M. FIA 74 XAGHIBE %17 - 72, BEHO
KRBT Y VT ERBNF )V RUZEBRNT 7 2V HEEE ML TRV ¥V ICHERE,
VURPNAT AU LN T T4 - BT EIT o770 BIHSDBETEIEICIE Ce
F /i Ge(Li) P4k BILIRE 4k EREOMRE Ve V7 U FEEKOBERY Y
A= =itk YR LT, ’

3. HERUEE L S B A
Fig.1 i2(y,n) FISickBNVF ) £V g” i
BRI B B BAUR O THERAE 3 ° | |
RFe W7 VBREORRESSSE § | ]
(CBNERBEE, TROLSTHEEND E | i}
8RBT CERAUESRS T AHIAR | - o
biiz. (L) RIGOBE i zoRE | ' -
WX =3+ keV ISR BDT, F LT 0 A TP SN TP S
BB T4V 7/ & v FEAL UTHR S " Numper of moloeules pcru“nil volume [n®
na\EEFIIE. POEROBREED 5 Fig.1. Molecular_density dqpenc}encc of
i3 ATHBRIS% 12, e e
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Substitution reaction yield / %

FITETRRET O ET BT FRBAOBEARRE L CHERBIGES  #H3 5
ERERT, BNVT ) VHBELRTH D EHE L, FTHRES S FHS T HEE R
YR Io KICKBRETF % s & L7248 R ORI %% X 7 O L ICFET 2 W%
WHirE X COAYWETENT ) VBB EONVT ) LV BB CBATLE
PEfE e L, —2DNTF /)y FEERSFFE T AHEADMERIERECEOT—%
i a ThaLELE LI, F% R ORELCHEET 25T 8% 0 LT 58, WRAYNE
it nra TEXBRABI LR D, Lizdo TRBKET-SHFESFIMICHEAT 2%
na/4nRe THx b b, na/dn F—EME ARG SN 55, ZOMRIER2Z KKET 5,
Fig.2 2 (y,n) KIS To BRFIGIE, Fig.3 19 ¥ ¥ AHEAKIGINED R-2 3t
BEAMETRT. (P35 MESSHERKES) CIEZENEKD R2 (s 2 45F %
RRONEN, SV FABSEANETIRIZ-o XN & LAKERERET I EETE LYo
2o SHIEEBRZANT—DEN(n,y) KICOFHERIZOWTHHbOETHET 5,

7 T T ¥ T ®s T T T T T
3
¥
L -~ :‘ 4 R
=
'3
! i
B . : 3 -
g L g d
f : o1
- B
- . £ 1k N
g
PRETYT U [T S S T WA ST T VU WA W W | il 50 | PR VUK VO SO T (N S W W (N S VY S A SV S
0.8 1 1.2 1.4 1.6 1.8 2 0.8 - 1 1.2 1.4 . 1.6 . g 2
. ) Ry am? . . ‘ - .2 R*%/nmy -
Fig.2. R dependence of substitution Fig.3. R dependence of random

recombination reaction yield for

rcaction yicld fory -irradiated -comt d 101
Y -irradiated ruthenocene derivatives.

ruthecnocene derivatives.

SOLID STATE CHEMICAL REACTIONS OF RECOIL ATOMS IN METALLOCENE DERIVATIVES (1)
EFFECT OF MOLECULAR DENSITY IN THE MATRIX _

Iwao YAMAGUCHI, Hideaki MATSUE, Tsutomu SEKINE, Kenji YOSHIHARA® and Hiroshi KUDO
Faculty of Science ,Tohoku University , Tohoku Culture School™

Hot atom reactions induced by high energy bremsstrahlung and thermal neutron
irradiation were studied in ruthenocene derivatives. The labeling vyield as
ruthenocene derivatives after the nuclear reactions increased with an increase of

molecular density of the target compounds. The reaction mechanisms are discussed.
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KEMEBRNT + ) VR4V E2AREHCEIIRERSR ()
(FHBKR{L) H7/ #

[F]

KBUHESEBRAL 7+, 2O0BBRBLCIVBHPCEBAT VLI LD, B4V
ERBbD. SFEXETTHEN, +4Me 235D —4fiLL2bDDKBEAATS
EV 1 1HERORAKSETRORBLLTESND. HER chr2HEw—#
DEW_EHREFEEH L AT, —RICANSEBLRA|ICKAT, BRSRTIRESH
ROWEHRARD T, CCLESKRERBAROZDOHABE L TE L, 5l&kR,
IM(TMPyP) ] [M' (TPPS)] (TMPYP = a, B. 7. & -tetrakis(4-N-methylpyridyl)porphine,
TPPS = tetra (p-sulfophenyl)porphine: M,M' = Zn2*, Cd2*)RIEBHL TW3 D, $MIL.
ZOREREHBBAEREBHL 2B, EERRICL > THIIBWNETER TS ¢70u &,
COBHOBE CORKCBRNBAIZI> TMALERE Cu OBEKXLSITHIATNS %4Cu
NBHALOHXDBZEERAT.

[EE] :

1) BofAE X2RI85E. BEEENTEZEBAL, BFoBHESEE L 0ERK
FORLEBEZHAL THBE, (A VEAKEEBERS A+ OKkBELZA4L. 2B
FTHREBLT. EHT24460KBL2ENL 2. Boh-RO8EE. 24K bEYRE
BAXPL CHERL, BUERBRSELLOEHAVE, COLIXLTHBELEEAKAR
ZOH2HBHBOEME (99.99%)Cu MEKEMA, DOSHSTTORYTRERHEL
2o :

2) BY RIEAFEFRETFEREEWMRABBROBFS> 4+ v 22FBLT. HEHKRER
BHETok. BFOMEZRALF—IT 50 MeV, BHM 150-170 uA ¢, KB A2¥HESE
SWT -130 C BECKHHALSD, & 10 BERHELE, COBRKRERBEFRIZA T
Txy hTREL .

3) kESEE BHULEABEAERZ SR OEBRINET2E2B/A AL Cu? % (B4
W&o Tid, kA vEd) HELLTAUKHLEEABE (3M NH.CL - IM 7rez7k
- 315)-% 2 3:1:4) KIMA, Cu BEPUADHFHEBE»L. Bof Cu BKIE 6-4 IR

T4V —TRALE. WBEICONT, A FVRBELILFAIFITANNI VBBIE
KiadBEsELT. EX08BE2TV.,. SBEEILTEHL .

4) BEHENE HEEBHEB-PIA-FHEBOIATARLY, vRBARZ M LDL, &
$EHh7I3vavPFOENBELXTFERL -

[(BREBE]

EB LTS [M(TMPy) ] M (TPPS)] (M.M' = Zn2*, Cd?*) RTiR. B4 20 0£8E%2
DREBOHA. HERHEBRECOERBPHEFRES Y, ERLE *hn k. Mok
TWd C-BHEOPLEEEABCERL. *In OHENEIRX Cd-#BHEKI757vardT
DFEBHLELLD In-BEIS I arvhidbTobB. —FH *CZIEBZEDLD
ZEHEMZERASNT, bbbl W-HEHRTIIVa vFRIVEFET S, &
Nid, Cu MERZEFEICI LT LIHERZVW—MNEETHY., BE420-> 2RKHKE *M
BHONBTHEER2T5BEOEENEEDE (BFLoBMEDE) ChkT a2
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HLB2. HEBNKEHOBAIR. £ABEEE L TZOMIC *Zn(y.p)*"Cu RIGIC

&d ¢7Cu DINEHEL, SHIIBICHFEILE Cu BERLPLZORERICITHBIAENE

65Cu(y, n)%4Cu RIBIZ & D °Cu OBFEESHZ. SHORARD. PLEBBRLD

L2ABDBAD *MIZO>NWTOEEEESL, Table 1 TLHT, CHRIIBRIGKEI
Table 1. Complex Yields (%)

Sample [Zn (TMPyP) ] [Cd (TPPS) ] [Cd (TMPyP) ] [Zn (TPPS} ]
Fraction  M(TMPyP)  M(TPPS) M(TMPyP) M (TPPS)
870y 1.9+0.23 76%1.7 43+1.9  2.1%0.32
64Cy 0.6+0.35  30+1.6  13x1.4 0.56%0.31
69m7p 1.7£0.71  29%3.9 50+£6.5 1.0%1.4
57n 2.4%1.5 26%3.2 53+5.5 8+2.5

t15¢d 0.24%0.13 4.0%0.33 0.12+0.10 0.27£0.10

BRTHoho, EHRBERARERERIAXF—20s, 42> TLUHLERED
ETORIBICEBDBDTH D, 15Cd DFAEBRE, *Cu, *Zn LH LT C-#BHAD 2
323avickdAd. Thbb. *Cu, *In 2. BEERLOBHLLED In 2BRT
540, FLEBD (d #BRIZFBT LB T, BRELEEZ, ZoZiid.

BHATIE, Cd-#EI In-BEICHENR, WTFNOBATHLIVREETHBIEETRLT
WBELEZ B, *Cu RRBEERICIREEIIC Cu-#BERiEL,. BEEXRLLTIEHEONLDY
BROBER., FOREELR (-#EMHL2BIDOTHAD. ¢7Cu & %4Cu Tk, &K
ZHATERT20E. BNRALPOMUAATLDDDERDIRTTHEH (HRHBEN
TOEBEIMEST>L220) . #HENKRTO—ROERIZ. BETHZ. ZORER
T MM = Cu2*,Zn?* L LTADEL, FLOEEBERZBATYHL, ERBEOL LS5
BIHFHOEEIFI 72 a Vil ABLEEDIZDLIRAARZIRS N,

RECOIL PHENOMENA IN WATER-SOLUBLE METALLOPORPHYRIN ION ASSOCIATES IN THE SOLID
PHASE (CONTINUED)
Hitoshi SHOJI, Department of Chemistry, University of Tsukuba

Recoil behaviours of central metal atoms were investigated in bremsstrahlung-
irradiated water-soluble metalloporphyrin ionassociates  [M(TMPyP)][M' (TPPS)]
(M,M'=Zn2*, Cd2*)in the solid phase. This time much attentions were paid to the
behaviours of ¢7Cu formed through ®2Zn{v.p)®7Cu reaction together with those of
64Cy introduced from the mechanically mixed Cu powder to the system.
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3CO01
5 F5 1= & F 4L D had EE
(HAH)  OMERE

EHEIZ. HEBHAZFICBLTR. 2ECEACHFEL. OVBLAFCRELHBRT 3
HLOLLTEETHZ, L2rL, EBFOREEEICOVWTIER. AEFANLIH ' Z20AT.
+HRMARZXTOATHWERVL, AHATIE. DPETHEILEZEBICE I 3BHED
BEZHEL. RITFELOMREL2AXR. ERCAENARHEORERRIZOWTER.21T
2O THET 3,
<EER>
HE DHEIZBEWTSHELICR > THE - RITINAZAASHTEXIOLInnDEBHEH
B0 EERREL E,

Hy AR buX b — EBEFEHZ. BEFORVIF LRz _FICEHL, #@E
AR LA, P2Ra RO TP HAHR I I 2D, HFHE1HPAMKEL 2, 100cn®
FNR LR ERBHBEERBLAT OB ARIZPOA—Y—12LD. BB DY
SHMEMEL 2, RARORIIBEHERE2Ra, ***RaRT *?*3Thiz DWW TIE, BB EHI
HLEEBEPOSREBINEE UIHRIZED . RAREEBE KRT T3 —- V77 M EHE
BICsico T, ThER1461keV, 662keVH V2 BIZE D ERL 7=,

Iy 2ABEFRC IO INY VEARE I v 7 AKEFIZED, SFEAKICEEL
ZEREOWEORIEAToR. 2. Juu Ay iz 372 pRBARIBIZED .,
EEHMOBERERNE L THERALTPBFEH IR TWEINENIZIOWTHNE,
<HERRUEBE>

HER MEOKR. **°Ra. *?°Ra, **°Th, *KRU'*"CsDEEWE. EhZ*h, 0-6.4, 0-
11.2, 0-11.3, 1-103, 0-3.9 Bq/keD@E T H > 72, *?RaRUT*'CsicDNWTIE. EDIB
EBEBIJSTTERLEEORTERICERAZLDA2R IRV 2R T, 22°RaDBEL
5RaDIBEICIZ. oM LHEENEDENE, 222 ThOBERX. AL M) LARINIZET
BURADBELHEEOHBEAT R LTWWE, 2O, PUYYLRVOBEBETH S
ITMhEEDEMYT LRIV EBARPTREEHCZ TWEIEERLTWAS, *X
DRER. 2 RARU P PRADBE L HEP RO S AN, KEAHOENKEP-E, B2
FRAZ2LEHEME LS, 127CsiE. 1950FEKEroBHE I, 1960FERL LTI -
WH B, 22%Ra, *?%Ra, 228ThR U KIZoWTH, ¥DBEIZ. B e HIZEELTW
B2t bh»s (K1),

EARBSEESEHEOE SHEEO0-90%I. VT THB., BEEHEONSNLTIZ. Kt %
FRELTWS, KHMhizEdFh 5%2RaRU*?PRaDBEX. —#12130.01pCi/g (0.37
Ba/kg) BETH B, HEZ. LENANTOAEZERH L TWELONKETTH - =W,
BREANVTEZEHLTWR30H 2%, BENVTRAMZELALEZDOEFEINDE
LT, (kAL TEEN O A EZRBE L TEHEBEXNZOT, NV THD2°RaR U *2%RadD
BEZ. 0.37Bq/keEEPERIDEBEVWEE 2z E, BIELAXRRDOEH PO RaRk
U2%RaDBER. "ATHOEBELID -HUEXKEWOT. ThoDEBFHO2RRT
228RaDE R BZEBH . NN TRHBLEIEFEZLNL W, BEREF BT S MUY LRT

— 287 —



BEOFPHIERO YV RaRU**RaUEEDELZLSFRENNN T TRV LAERLTW 3,
EEHEONNTUAORDIDIF LAY (10-20%) IZHERMNTH 2, HEIT. HOEEH.
HEE FTEH4mELOLZDICERIR3HOT. bAFETIR. EFFEAL LT, 3
JUuvha, AvhA. ATV GRESVERIATEE, ZhoD8ED (5H) 2. K
Mic kX T* 2 RaR U *%%Ra% %
KX EET S, LEN->T, B
O 22RaR U 22 Rl BFRED E
EAREIZ. HHEEEIRS,
BHEBDOOKIZONWT S, Bt
ROEEZZFREE. HMEHE
Ihit, Ty 7 AHEFIZES
EERKWICEEThAEPORE : _ ' i
DERP S, BEHOK AR i | bt
PO R EORRNE LI, :‘Né :
R OB D LB RO M
DEHEIzE 3N bProE,
ZA—N7Y M EE 2 CsDE
HMEBRBO VP CsOETIX. 19 .
S508E X BEAE D . 19604 LT
EIzHTROC—IBHBZ L
PHRIBhTWS, AHEOHE
HIATCSIBREE L RITEOMRIT.
FONY—RZETWS,
AHBD I CsOBEDHSE
FIClx. #40.1-10Ba/kgDHE
Bickhs. REBEDO LA
HBigBe. lsik, BEA :é|'ﬁ:'|:i="ﬂ'"&mlmlml%[m!meF"|~iw|:!:|:!z|z$~!:\z|:|:lﬁ
EORER o RBRIZHEX T N el AR S - e e =t S
6 %@aﬁif% 50 Year of Issue in the 20th Century
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Fig. 1 Concentration of %2%Ra in Books
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Fig. 2 Concentration of 137¢s in Books

References
1. B.Y.Lalit and V.K.Shukla, Health Physics, 47, 447(1984).

RADIOGACTIVITY IN BOOKS PRODUCED IN JAPAN

Asaya KOBASHI, School of Science, University of Tokyo .
Radicactivity in books produced in Japan in the 20th century were

determined by gamma-ray spectrometry. 2%%Ra, 22%Ra, %%STh, *°K and !?7Cs were

detected and their concentration ranges were 0-6.4, 0-11.2, 0-11.3, 1-103 and

0-3.9 Ba/kg, respectively. The main source of the natural radionuclides may be

filler, while that of '?7Cs may be wood.
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MR A RUFERSE TRMLUET S T/ ROPETFHET v RO HT
CGRAHE - FoF-' - ®BRAERE?)
ORE ¥ - MREXZ - BEFE—K - KIRMEE"" - Fldgz "’

[ BLoic ]

HHEFHENRYBOFE (PGA) &, 1) BRBEFHRECITE (INAA) T
BROWHPHEERB, Si SOBTKOWENTHETHD, 2) FEEEWHICEEEILT
WBCAZRBETAHFTES, 3) ABOBHEBHFNENEL . AHFETHEALLERB
EHOSFECEERT B LATETSH D, Lo EE 2 HOHRMBES TREARS
BTHs, BEODRETHITATAI, BEREASNBESATWIED, ERBRORES
FRy24pigEL2sLEILDhE, AWRTE, X, BERFCOVWTOFERDNZ
LW A2 AROEIEDS, BEREL L CHEACEITEED EEZRVWETZ
LEHBMEL, AE2EALEER, BREVAR2B2 2L TEEOTHE TS,

[ 5 ] '

ORP: T4 v/ 1F. AMBEBICL2HEE2HEIUVRFTCVRVEIRE LTHERES.
HHESETHOSOBHBREFH., RUZAS OFHRE U T, MRIRF rFdHic
BOWTEBRULE, £, TEIOIATABNORROBHMEZRNDIEDIC, w174
B AEOTELHETERLE, /AR, HFHREML BEE, KTHELLRY
OFRMPEBRELES, A VHKTHERRICLELDE 1L0CTHELE, TBRBE
—EMRZLESR, A UK THRRICLUE, £, KBRFEOEDIC, YA/ BE
RUERS (CaCO05) :2F>AKEOEERS (WMEFHEF. JLs—1 :splith; -
position 11) 44Tk, MRBERCAKEEEREE 100~ 400ng%k <L v MRICHRE
(¢10mm~13m) #%, FEP 74 IV LICHEHLUERICHLE,

QREFE : PEFHBRENB YR, HEAEFIHRFTERERNRER. JRR-3M
WHEFE—LAHM4 FCRESQESREEZ2AVWTH 22, IBYROAEITHe BH
KHT3600~T7200s 17\, RIRDICLBRMNME—LYEYDERET L Oy BEBELY
R OTEEERERDE, £, BDECIHLT (Ca-SroERE) \ FRAZERB
DBE[EAZ VX —RLULTHAWTEREZHELE,

[ BRRUEE ]

RICTAIITABREBREBERHNOIFTHEREZRT. SEOFHFAIADIA T ORIT
MR RBANVSILTHY, T LTB, Sr, CAdE2802 b0k,
FREEERP L BT L, AREFICRBESEATOVRVWATRDIITA IR TR
BN EEh0PNEKEN, LALRYSRYRREREOERHICL > TRSER
EENBZLABEEINTEY, POL D RHBRMEN - RELZHOEKRE2 &> o HET
TH2ORELWELEDNIS, £, 40, BEEBRXROCIdARHEEZAEDN., CAdREE
EEDHEICHEESATWIRETLHY ., BELCENCEELEK 2D, AR A 4
VEENCabBLEELLAROT, REBANSILRICRYAZASZLETHEILS>H S
ZLTHD, TATABRBEOCAEEFEN., ERMBORE (FAE, LEOCAHFR)
EEBRUTOHAE, AT/ BRPFOCAER, REREELLTEAZ LIRS, £21C,
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VAT LRRBICERL 2 LBRABO Table 1
NERERERT, tEBIcCd By The Composition of Snail Shells

TELARVWHEOY A v/ BPICE. Sample Ca B Sr Cd
TEEHUATEBEOCIdNEEH S - 40%6 — gglg 5T
DXL, LEFCHRNS < FE0 222:11:2 38.9 2.36 395 1.10
IO AT AWETIEICAHMEIE Chigasaki 39.1 2.42 301 0.247
N > 2 Niijima 40.2 2.72 389 0.144
énéﬁ!ﬁﬁ&ék%ﬂbn& iig Miyakel 39.2 1.05 326 0.070
FOCARMEEZATABFOCAE® yiyakez 35.0 2.18 294 0.226
EoMoHEBEEEIE. 0.8982 %<, Hachijo 39.0 2.12 361 0.121
5 0.45 285 0.329

VAVABEOCANREIHMLnp Linestone 39
AREEZTRRLTVD, S8EDIC,
ORT-FOBEHPLEEL2MR%E Table 2
BoEDHIC, SUCABEDEVWER 1. Composition of Soil Samples
bhal TANOENMET > LD

~ ca

Ky RATANRLTWBEHA BN SR S

SEDEEBERRNUAN TS PETH Annakal 2.78 18.7 - 1.94
5. 20O, CAdIcNUTHREMNE Annaka2 3.52 18.2 - 0;301;

° - - ) Chi ki 2.32 17.3 - .

EOOBEEENLT, FEFHED N ina | 0696 11,2 - <0.1
RyBOIFE2REGELCHHELTHWLS Miyake 6.07 16.9 -  0.567
2ETH S Hachijo 5.43 14.3 -  0.589

NEUTRON-INDUCED PROMPT GAMMA-RAY ANALYSIS OF SNAIL SHELLS
COLLECTED FROM THE KANTO DISTRICT AND THE IZU ISLANDS

Wataru ONO, Motoyuki MATSUO, Bokuichiro TAKANO, College of Arts
and Sciences, The University of Tokyo

Chushiro YONEZAWA, Japan Atomic Energy Research Institute
Hiroyuki SAWAHATA, Research Center for Nuclear Science and Tech-
nology, The University of Tokyo

Land snails, confined to relatively limited areas throughout
their lifetime, can be a good biological indicator which reflects
the environment of their habitats. Neutron-induced prompt gamma-
ray analysis has been applied to snail shells in order to find
out indicator elements which would enable us to monitor human
impacts on the environment. The snail shell is composed mainly of
CaCO3 with inclusions such as B, Sr, Cd. Cadmium is supposedly
replacing calcium in the shell since their ionic radii are proxi-
mate. The correlation coefficient between Cd in the shell and Cd
in the soil (r=0.898) suggests that cadmium in the snail shell
will probably serve as the environmental indicator of the areas
the snails inhabit.
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HEABETHERAL TV ARECHIELIFRETHT VAR Fa X M) —i2k hilll
FELT, WRE LBHIZ, U, ThRIIE K40TH 5, ThoDWREE, 2EZH
TEAE I NZDOFEME S B/ 5 - OB IZZ O RIRO BB OFENHNE, 20
D, WRBOEBERIIEMBOBILEHEET L ENTELDOTIRZVRE, &
EE AN, FRICEHTELN TV 2 O R RICHIE L 72, Bl 130 TTRMT L,
B ATh BB L A EIHIIOWTOTFT—F b ALN35, SEILIERECHIE
EATH) S LICEH L, KIS, RENLZBA, WLICoWw T HIEL . WAL, =
RO EBIZ X o THERDDOIT b, ZREEVLVEROKVEAIE, BOEICL )
ST BEZ LdDD, WATHBRETAEZERUOBWHIZTAZ LIZL 2B
BERRIZ X A REBIZOVWT A ERE L7,

[2Ex]

AEHZ, FICFHEL VDR TWATROBRS L Z0ME Y ok UOHARFHT
FIFHENTWL IR TEL N L L ZDERORERATH S, B EIERE
THIEBSEICVN G BB IR THIE L7z URFIIEBI-2140609keV. ThHRFid
Ac-228M910keVEMIE L72e MEBRHGDOBENERIET 570, K40 (1460keV) & D
WEE), FAZAINF—IZL2HCRNOBENDHIE L, 250BAICDOWTIER
WCEDEREEZOEL, BRI X A2 WE L, BRICEELTWLBAETEHE
D, AANT T —HHEIC X DSROREEL ., E-MAICOWTIE, xBEFNIC LY 88
DFEE % BREICAT o 72,

[R5 2R & E2)

MEREELH 1IZRT. U/KEThWKOLANZIT1 DM EICO LG ER I ) TOEHS
WCREL AT NE, MIYTOFFETRTHAEOCAEHD LD TH S, AHDEEET
MECHLLDE, V)V T LERTHYVELIPERR o TWAZEERRLTVA, &
i, FOMICEKEEREE, NAED L) BRSNS, ERITRLL, Ol —
ETHAHZ LI, HARLTEBIIBI 2B REMERLTVWALEEZ LN, LD
LizH 5 1 i, PEOTHROEHES THL, K2IEA, BEIoMEERERT,
A, BIZRLLE L2 2HDAKRKELSTRTVS, 20 250K % B CTOUET
HEBLERURICRZD, UDKFHThE D DMB LR T LKEIHFEL TS EEZD
Ne, SRSOBAERERAL TEo-BLRIRTHAIVD 7S 7 THEICNEL,
B+ TAEFICKPHETHICE LBy 7-0Th 5, DEld, REHATIEZ ., BT
ORINEOWAZMHL T, RILOBAIE, KA1 O EIZHY, COMAIPLH
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TEfEB ERARICE LIIBE T A LEX L L. RUOBEAETIEO NIz EER LNA TR
WrWADELILSHHZ L E—HT B, BBIC XA LIEA L N o7z,

0-12 ,. 1 T T I T T T ] L L] T I L] T L] I L] T L] l L] ¥ 11 ]
0.1 F .
X v -]
0.08 |- o8 ]
§ 0.06 | - .
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[ L A E
0.04 | . h
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Fig. 1 (Th/K)-(U/K) in the porcelain
0.1 i LI S N [N N NN N N BNNN NN NN SN N BN R SN S N 1
0.08 | ]
0.06 F sl ]

Th/K

0.04 —

a\a BRALIE

PIRS I S WY S N SN VU WSS UUOT VOUNE VNN SUNN NN T T
0 0.02 0.04 0.06 0.08 0.1

U/K
Fig. 2 (Th/K)-(U/K) in the porcelain stone and clay

0.02 |

RADIOACTIVITY IN VARIOUS PORCELAINS AND MATERIALS
Shinji SUGIHARA, Susumu OSAKI, Radioisotope Center, Kyushu University
Noriyuki MOMOSHIMA, Yonezo MAEDA, Faculty of Science, Kyushu University
The radioactivities in the porcelains and materials were measured by non-destructive Ge
gamma-ray spectrometry. The place of production and the change of materials were suggested by
the Th/K and U/K ratios.
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EERBORABT O HERFEREWNE
(BEBERRAKRZ{ER) OHEWE, HE_

[ #2 1]
BEOANEBERH#R —LE-TLAS TRV ERA, COHBC=ZEGFORFHIFH
BFEAHY., 2BAEOREFEIEEL TS, REBICLB3BLRS, —BERICHLT
BEBELEFHE>TWS, PN FUVLIBEFEBRRESLO—20HEETHEIND., TheER
HRABTHIEROMAR, FK, BRA, RELEMED *H 2FEE2LH L, BLEE
EZHALMCLE, £/, RELHBED 3 H SHAEF —KLTWVWEDOT, ZOHBEERN
RETVTRESBRELTVWS 2L, ZOEEZAALTEARBRO—BEOBECLTS Z
LBTEET,

[ B8 ]

1. REER - RAOBRBRCHARRTR,. RFARBREFHFOMM L Xofo#igic
SFELE, WA, FAk, WHEK, BERK. RELBEHEEZERLE: 76 B0V
PABHYET, BIRY IV TomBELEERLT WS,

2. BIRBLAE? : MOoEIBEEERBELTr»L, FRIVELROERERE
TEML. AIEHD 0.450ilter THWBLTHOMOEL —BICEML T, Packard 2550
LISCTHYFULBELZRELE LK, '

Table 1. Sampling points and numbers

Near Nuclear Power Plants Others
Ser water 6 18
Well water 6 18
Reservoir water - 8
Hotspring water 1 5
Pine Needles 5 1
Banyan Tree 1 3

[BREDIVER]

1. WEMEO#HAKTO *H SFEX 0.114 ~ 5.250 Be/ 8. RFHIREFMHEIX.
0.237 ~ 5.250 Bq/ 0. ¥ Dfix 0.5 B/ OATCTHYHALPICEBMED 2 H &
BwWekHmbYELE,

2. FHAko H £FEE 0.302 ~ 2.261 B¢/ 0. JREMTIE 0.821 ~ 2.261 Bg/ 0,
HoMiz 1.9By/0UTTHY., REMESE W,

3. HWHD *H &FEIE 1.765 ~ 2.758 B¢/ &, BWILOWARBRESEVWED,
SH €FEBEW,
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4. BREKD *H 8FET 0.618 ~ 2.394 B/ 0. REMOBERKIAKBREORR
AKEY—F 3H BHV, '

5. MW¥ED *H EHEIE 1.157~2.582 Bg/ 0, EEMED H 4FEIZ. 1.63) ~
2.582 Bq/ 0, H DMk 1.157~1.218 Bo/ S JRBHERF W,

6. BHED H SHEX 0.723~5.383 B/ 0. RBEMWED *H SHEIZ. 1.48
~5.389 Bq/ 8., FHOMIX 0.723 ~ 1.418 Bq/ 0. BEMHENBW,

RELERAFIZCICRELTWAHBHEED *H SFER—HRLTWBRZ LE RO,
CTOBMED *H §FARBIESVWT, RET VT ORBMEORENBEROEER L LT,
FIBTEDLERVWET, B | IRELEBED *H SFAEBEOEBETT,

4
(Bq/L) -
3 3+ Pine Needles

Banyan Tree

1 I { T
Chung Ta Shi Chung Chin Fu Shy Tin
"Yuam park Chuo San  Lon park

Fig 1. Comparison of 3H contained in Pine Needles and
Banyan Tree '

References

1) Y. Takashima ets, Tritium in Pine Needles and its Significant sources in the Environment, Appl. Radiat. Isot.,

38, 255-261, 1987.

2) T. Kaji ets, Low-level trituim Measurement Using Electrolytic Enrichment Technique, Men, Fac. Sci., ser.

Kyushu Univ., C. 14, 269-276, 1984.

STUDY ON THE ENVIRONMENTAL SAMPLES CONTENT OF TRITIUM IN TAIWAN

Chin-wang HUNG, Shean-Ell' CHIUN, Department of Chemistry, Chung Yuan Christian University, Taiwan
Study on the Environmental Samples at coast Seawater, Well water, Reservoir water, Hotspring water and

Tissue Free water of Pine Needles and Banian leaves content of Tritium in Taiwan. Those low-level tritium

measurements using electrolytic enrichment, near nuclear power plants of environment samples are the content

tritium which is levels are more than other areas.
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ICP-MS iz k B ¥irkth 0P Tl

kB, BT Obr v FYFY K. BRI, B XRE
BERE

lizt®iz]
O T (2.14x10°48) B < LN BRK TIX 7 BTN BHEATIX 4 i THEL TV 5, HH
BEHTOTAIBH LT WL S bR TS = i b, FAMEERS Y 5 LS B OBREHEO
WESEERZ>T Wb, FFETRX 7+ —AT Y MR OO TcoMrF—% 235 = L2 HANL L.
ICP-MSIZER R CREEMTE L LTE b CERIBE. W/HRE. BRE. SIERBRCRRFS
RN OB 2> TS, BRI TSRO PO TcHRIEZICP-MS CFfF 5 /M & iR ko
ARREZRET S, k. kRO T BICscon T b EET .

(E8)

Ak 1993421 8 2H L7H-8 B i ERMTTEZED Seawater
HRIR BT 33\ C RTEHK 23R Lie, #kablt Add Fe®
OAHHZE 11z Uit BoTHolk. 5001 D#EAIZ0.1 -
gF3T I lemz, #EcoH3 & Lt ¥ uilipiEe Prociniate Dissolve
By adell) ZIE. FR0SRHRIE L ke iron hydroxidef——-{ron hyCioxide
fEF MY & ATPHO & LTHEDT 7 % F 2 K —T—
BALSKIC e S BT, — BB LA L iR 2 Dissolve iron hydroxide
BEU7e, 2k LTk BESE TSR, 3 LU usig Ol and Fe®
k& AIGRIT, HIEBEERVEL. KEOH KD Precipitate Discard
LTV RxF U LERE L. ::::1 gyNd:(n)x;'de > precipitate
B RELERIL HRE & BB Lk R TR Lcig. Discard
KERAEF U 7 A TpHOL LTTIC B AL LT T 2 5 [ion hydroxide scavengel>pregiphate
FUAELEEDEL o, BOFHETEIR U L4 f,ﬁmétiﬂ'ifﬁﬁ"kemne
3R CpH3 & LFS T & ¥ nliRiEEy U v A%, lin SN NaOH
LA TCGRTIE BAE 2TV Z BA LT Anioln exchange in 1N HNO3
F Y 3F Y A MEKEFH]H:! RsA ﬂ"‘/&}ﬁ (Dowex 18, Elutei Te¢ with warmed 16N HNO3

100-200mesh). [EA F > 2 #(Dowex 50Wx8, 100- | Cation exchange in 1N HNOa |
200mesh) TR Lie. PTBEMEE 7S A< 5 '

Y (ICP-MS) THIE Lize IR ML —4—L1LT
MLz v, EIREIFGeTHIE Lie. _

[Gamma spectrometry for Tc-95m |

Fig. 1. Analytical Procedure for Tc-99
(R OER]
wRIE ik 09T L BT ol pRlER RER 1 IkRT. 9TciiE121.0-7.44 Bd 1o
Thote. BEOHEERIINLOLBATTHY . BBLASEOOTE I AX 2B B Ik
oo EEIHREEK b Tl AR FEALEE T 1 OBSASEUE ST W5 IrishilE & oD LiGD T
B, TR RIE L 7o B RRn Bk 0137 Csfa i 13#93.7£3.9mBq Il T o7, 2 X 0 MEBERR K
D OTSB3TCsIZ2. 75104 T o7z, BSUR VB OPuDN BIIR, BB OB ZZR LT
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RKd7e T3 TCsnBRIETH B 28104 L SEDRRIZE S —KLTWD. ZOZ LIZEEED ©F
IRFYRLEYY ARRICLLSREH L THDEZ LERBRLTNS,

Table 1. Concentra tions of 99Tc and 137Cs in coastal seawater collected in Fukuoka,
Japan and 99Tc/137Cs activity ratio

Sample Collection Concentration Sample Analytical
Date, 1993 991, 137¢ Volume Yield
@mBqI'l) mBqI'l) @ )
TSU9-1  Jan 27-29 7.4%2.1 ' 1390 522%1.1
TSU93-2 Jan. 27-29 1.1+0.6 1390 44.010.8
TSU93-3 Feb. 1-8 33+1.0 2750 47.1*1.0
TSU934 Feb. 1-8 1.1+03 2750 54.7+0.9
TSU93-5 Jul. 19-22 1.0£0.2 1375 45.210.4
TSU93-6 Jul. 19-22 1.0£0.2 1375 35.6%0.3
TSU93-7 Jul. 23-Aug.2  1.1%02 2750 25.1+£0.2
TSU93-8 Jul. 23-Aug.2  1.0%0.2 2750 34.9+0.3
TSU93-CS1  Jul. 19-22 - 37202 150 90.7+0.4
TSU93-CS2  Jul. 23-Aug.2 . 3.94+0.3 300 81.31+0.4
91¢/137Cs (x10)
Jul. 19- 22 2.7£0.6
Jul. 23-Aug.2 2.7+0.6

DETERMINATION OF 99Tc IN COASTAL SEAWATER BY ICP-MS
Muhamad SAYAD, Noriyuki MOMOSHIMA, Yonezo MAEDA, Yoshimasa TAKASHIMA*, Faculty of
Science, Kyushu University, *Kyushu Environmental Evaluation Association

Technetium-99 has a long half-life (2.14x105y), and exists in two different oxidations state,+7
and +4 under aerobic and anaerobic conditions.Concentrations of 997: were determined by
Inductively coupled plasma mass spectrometry (ICP-MS) on coastal seawater in the general
environment in Japan.Technetium was enriched on iron hydroxide by repetitive coprecipitation
method from large volume of seawater, and separated from impurities by solvent extraction and
ion- exchange techniques. The concentra tions of 997¢ were from 1.0 to 7.4 uBq I'l Concentrations of
137(0s determined on the same water were 3.7 and 8.9 mBq 'l . The activity ratio 997137 g

caleulated was 2.7x10°4. This ratio was very close to the value expected for fallout from nuclear
test.
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FAERER NI B 1T 2 B TR

(LKHE - Ak« AARIE™?) OFJIET - SRS .
MRET - KR - AERRER

[(#E]

AEHFIHFEET D RRABFHEEEDOL BT 7aY VB L., 2Bixiticds, ©
ATI7OVIVIZHRPENOERIC IV EIZET T30, 0L EBARREDER L
WhIy7ENB3H08HY, INEHHFTHW,. B, BELEOERICLVBREINT
BRI LRI, TP KEEABET S, KRB TIZO LS LHERE
BO—IRTH ZHEMEBRIIEA L. FHRNIZET L2 RHRERZETH 3 Be (F
- Bi53.29H) &. PRaDFEERIITH 57Pb (22.3F) BL U *Po (138H) D731
BN, ¥, VI —, FHRALE, fAkSERBE L TREL., LEEBBORITHE
HIERITV, ETREIRE B L U8 #OPo / PoDSTRELL & ¥ FIME I R 2 SR . FkE
RN TORS B OB % BT 3, '

[528%]

HBHI IR EEREHN B EEERNOZAFATHR I VREL 12, AFHBNE
WARRIATRTERBE L, B (K28t) . 8. ROWAITHT 2, HHERRHI50em
P OEBETES 1lemBIZREL 12, ZOXBROILBRED) ¥ — (FEEHL) BLY
TEHFLEL, ARBRFRONTORE. BREICHIREIEEL 28R TK

(Through fall) % #R&EL 7z,

Be& POz DWVTIFER 2110CTH BRI B2, TEHIZR2.0mmD 5SSV %EBL, A
¥, VY —ZDMIARNIE 512450C TEERILL T0.35mmD 53V EBEL TSI R
FAYINATVICERL., FM/KIIEREZE I, GeBBARBRHERIC L V24

(¥180000%) Dy BEIER T o720 “Poll DV Tid. T#idb LUMPNILHRERE |
MiZkid y ElEZORR 2, HBd L UGB KRS AWTEBY ORI EZ L%,
Bpok ¥ ¥ U7 —& L TANA 7 UTERICIEE I8, SIREARRHIICEY affillE
ZITVa, %P0 /®®po LhiZ & V) EHRERE 2 Rd 7z,

[(FER L B5]

19944E5 FTIREE L BB DBIERS 1200 | Snd Sagof Janareas cedar | tne leaves
RIZOWTETOL 5‘&%%#?% 5 Concentration / mBqg g ' dry wt.

Nz, AFXFOEPR LU, BED 210py, 210pg, 7Be

LEEFEIZZAGU. SHHE®  sampe High Low  High Low  High Low
BT THIERIT> 720 "Be. 1-2yr.  81.31 171.1 39.12 6544 34.14 98.05
szb BIU 21°p0 @fﬁﬁjﬁgﬁfgé 3yr. 9971 144.1 49.14 5821 32.11 65.99
Table 1 IR L 77, Beld 2%b & 2°po 4~5yr. 90.05 171.8 37.53 63.62 37.07 80.31

; e 6-7yr. 131.35 172.3 46.36 54.78 54.20 68.61
BEDEFRV, EEBHICT
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Table 2 Concentration of radionuclides in the rain

samples. 10° k
Concentration / mBq L™
Sample 2% 210pg Be 10
Through fall  456.4 86.32 280.1

Concentration / mBq g ™' dry wt.

—h
<

Rain  162.7 2.557 75.73

Bark 1 2 3 4 5 6 7
Sample No.

Fig.1 Concentation of radionuclides in the

annual tree rings of Japanese cedar.

RS LB L BWBREZRL TS, THIZMPLELREOYENERIC & VkEN
LREEP S TREMABE UREINIXR L. MRE»OFFHIL2HENE LS
N3, FHPbk MPoll DT RBEEDHEN BeL YV KEVEEDNS, HEERE
WKOWTREWKEERBEREL 22 ERTFRINT AR, SROHIEZRIZBL
TRABRZIR NP>z AFOBBIIBIK & ZDONAORE ST OEREBIZT
F. DO FER» SIECES 2172, Fig WORT & O IKHETREIZIZ & A EB DY
KRLN, BeldBRUADETICIREEINT. WHELORN S 2 &Exbh3,
pp& PPl DWTIIFIREDRE D B ooz, ROD b B & AREEHTIZD
T TIRTDS, Ppo 2PoldfiEr & A LIV OBETEEIEE R R L. BeldEOHHFIZH
BRHEN2hoTz, MAKRIZDOWTIZI994E7HIZREL ., Table 2D & S RERME LN
720 WS Through fall DIREH 3 ~3465 bM< . MIC & 2B IR I N7z U R
THDBEEFMROKRZ N E8h 15, PPo/?Pblt & VB LN R R, R
FOEB LUK TIZ104~284HTH > 720 FRRIZRDILRKKF DT OV IVOHEITIZ
20~30H b d A, ENEHBLLGE Y EHOETH Y, EH L TORE R
MOBEXZRELTWEEEZS,

DISTRIBUTION OF RADIOACTIVE DEPOSITION IN A FOREST ECOSYSTEM
Yuko TAGAWA, Youji INOKURA ™', Shinji SUGIHARA, Susumu OSAKI™?, Yonezo MAEDA
Faculty of Science, Kyushu University, >“Faculty of Agriculture, Kyushu University,
*2 Radioisotope Center, Kyushu University

Distribution of natural radionuclides *°Pb, *°Po and "Be in a forest ecosystem transferred from
atmosphere with aerosol was surveyed. These radionuclides were measured in Japanese cedar,
forest soil and rain samples were determined, and the mean residence time of aerosol was estimated
from the activity ratio “°Po / “°Pb . On the basis of these data the behavior of these radionuclides in
the forest was discussed.
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2 EEBARD ©Sr & T Cs D7 & £E
(RARIEY | BB, mAE® . TRHEKM)
OBk % . BEEL?. FlL=E+L". ExEAL"

[(ZL®IZ]

BE LI, BAERPORFEREOZB AR, ZOMEN, SBEDIRERGELERE
LRIWEEET 2P EToTCEE, BRAERPOTRELEBTREPOTRELEE
FF2 0121, BRATOTEOEED, EBEOINTREEMBBENSH S, 0.
RBRBROFEESIAMBIZEB UEAFLERBROEEEZ T T WLWHIZ4EE L
ERFZDNWT, ZOBBFAIZEFND PSr&CsDEE L EHER NS,
€359
REFRO’ BV OBMEBTH 2 RETHEINMKICEZT LEXF (B 854, 100
MIEFR1970-1971 5 1990 FIREY) EFRBROEEEZIF TL A WE KRS TENE
UEBEMIZEE L AF (B0 465F . WOMBR1972-1974 F . 1986 F4£HR) &tk
ELTHRW:, MRUEAFBLURBEAFCOVWTHERZREDO—SILT TIZHRE L
TW3" 2, ZhEhBRE2FR I I/ L%, R1IE L TEEARESEENT
WCsy MEBE LR, v IAEE. REWEEBET SIeBEIB LT, ¥Sro SiSEIE
&5To7,

[FREER)

HSEERITO > TEBRBAEEL VD YCsEEAKDZ EDMFTE . OMED
DTIEIBEMEETT, LI L. RETRTHD CsBDAHFDTEEZ 52 KIZWHT 3
CsML (Cs/K(Bg/g)) B & B ER T IZRT L S ITRIBEXFEIIMUER £ 3047,
DMEEICHE > TREREHIRL, RIGEXFT 1945 FURTIZ ¥ Cs BREEINT
BV KUSHTTIZRELTLVDS Y S (CCsHOMEBITLREIL TS Z &H%8
LN, K1 ORENSRBEAFICZEBROZEIIRWEE b o=, MITRLEX
FDWCs/KIEINSVENRKEWHIEH L TRIBEIFDEIZERED 2=,

Sr/Sr(Bg/mg) Lt &R 2 (2R T o °SHUSIHE VLT DX FEH OMEBTHL T LED
LTWL A, FIRLUERFOLOAHRBEIFDEICERE WMEE TR LE, BRBEX
FT1924-1925F 8 — I DA BN, EBFEHRN SV ZIERBCEENSBTIN
21945 L D 20U FIITHYE T2, ZD20EDEIL. 1945 FHEIMIBN 20ERE H
DSITTME D588 L. DHMTERRFICEEShZEOEEESINS,

WCs/K L & PSI/SILED WThERBOEEER (T TOAVWIRIUEIFDIE SN,
RIBEIFOEICERE Ao, ZOERETFHNE. RELVIIFTLOANATE
AEERD 7+ — LT I MDOEEERELFIFITVRLSIHZD. Fhzh izt
TOHRDT. SHEANMEEL LHIEBEOEEEEN DO TWFIETH S,

1) MHS. FBLARAMERARMERRESE (1988)

2) AL, BOEBIRIIHSZRAMUTENERREEESE p.116(1992)
3) ALl 5. Radioisotopes,35,636(1986)
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Fig. 1. Distribution profiles of *’Cs/K ratio from center out in stem.
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Fig. 2. Distribution profiles of *’Sr/Sr ratio from center out in stem.

DISTRIBUTION AND BEHAVIOR OF *’Sr AND "*’Cs IN THE TREE RINGS OF JAPANESE
CEDAR (Cryptomeria japonica D.Don)

Toru AOKI', Naoki OKADA?, Yukio KATAYAMA?, and Tsuneto NAGATOMO*
!Radioisotope Research Center, Kyoto University, *Forestry and Forest Products Research
Institute, Ministry of Agriculture, Forestry & Fisheries, *Faculty of Agriculture, Kyoto
University, ‘Department of Physics, Nara University of Education

The ratio of *Sr to stable strontium and ’Cs to potassium in the tree rings of Japanese cedars
from Nagasaki and Wakayama were determined. The ratio of *'Sr to stable strontium along a
radial direction of each cedar decreased from outside to inside. The ratio of the cedar from
Wakayama was higher than that of the other cedar. A clear peak of the ratio which was due to
the black rain from the Nagasaki atomic bomb was observed in the 1924-1925 rings of the cedar
from Nagasaki. The ratio of *’Cs to potassium of the cedar from Wakayama was higher than
that of the cedar from Nagasaki.
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‘gL CTOT T4 )& 73 VBOSEER
— AN IALF I RPRTAT T AA L Y ORE
(R - FAF) OBfF R - #BE £ AN &
HE L - Bk #

(2] BEdIRk oM T 2B E L. &R 4V L RERERLERTAEE6.€R
ATV OBITEEIKRE RBEL25 2D LEZOLNTVS, CRETERAIZ. 77T/
4 F()E 73 VB & DEERICOWTHIREZ ED KBETOT 7 57 4 FIHOBEFK
L LT7 I VBRI EE L LIS COBMSEE LBE. T2 T /A4
FOE7 2 VB & LCTEMEICAR S A Z E2)2R LT E, ThHDERM
5.7 3 VB DA ARG REY S D RIEELRRE T UL ATH S L E
RLTER, D OBFE TV ERR B RO FHBICE L CooH . X ERER
ERURERM TR A A+ > KBI A F ) DORBIZOWTERE L AR TIES
MR C, 21l A A~ Ca? Mg® DFE 2 EBRINIZAR. N E TORRELHFMEL 72,
(8] AHIE L DHM B 7273 VR ERICH L 720 Ca® Mg” P uMEE
HELEBEDT I VEBOBBREL KD, RBRASER L ViIREFIE TOSEEREROH
B I T ~OBEERE M AnDH 5 VX B b L—H — 2 HWTERKL 7,
$EEREBROWEITBEMBEIC X o1 EH~NOREERTIZ I A) +1 P2
7121 B A A ¥ OSECH B BETRERIEIC X VRO I, 4 & Y HEEED)IENaCIO, CHMIL 72,
R - 8] |EPOC?, Mg? 727 F 74 FIHRTT7 I VBOEECS 2 55
BIIOWTDERPOLO~QDRKREIMEO N, O7 I VEBEOBREISBLT 5, @7
VBT T4 FIDEEROEEBREBS AP LB T4, @4 1) F4 D7
IUVBOPEEISEKT S,

Q7 I VBOBBEORY BINELE 2 72546 NalE<MglE<CalEDJHT T I Y BOik
B BRIz, Shid, FREFROBA AV E 73 VBEE DA ROR SIS L
TWwh, (hBEBBEBHOEW(IDO4EIIX 7 I VEEOGEICHBIL 72729 . Ca?* Mg" DFF
XD 7IVEEPIET ABEI0E. 72574 FID)D RHOEF 2 L5 L ALNE,
@73 VBT F ) A FIDSERDOEEBRERDBA Ca® Mg? DRIFIL HBHITH 5
Y IFNEW/EE OBu(IDICK T AFHBAFHICHEL 5 2 o h o2, 20120, $EERER
EERL) & L FREDOFETHET S Z L A5TE (K1), Nali# HWvwi-5a Iz gkt
BEBIZAPT LB L FORSDEA N IEIMg? Ca® DIEEE L WKL, 2,
Eu b L —H—|ZH~BEIZFFET HMg?, Ca¥" 87 I VEEDSEER YA 2 Hos L3t
I, SHAST 2 VBAST LRI EOBICEB S BES I ERTABLEEZOND, Ca
WERHWABAIIMgE X D b BPDOESVITKEVDIX, Ca-7 I VESEMAD ZEEDS
Mg 7 I VEEEER I D KEWEB EEZ DB Mg .Ca® & VI VDA ROFE £
Bt hE, BERTOTZF /4 F(I)-7 3 VEMEAOSE AREBIIE KL BEL 2R
(pH=7.1=0.02. [Mg®F0.2(mM).[Ca?'F0.2(mM))T6HT7. 7k % % L /- R(pH=8.1=0.7.
[Mg®1=0.06(M). [Ca?|=0.01(M)) TLOMTAPIT E/AE L 2B Z AR ENT, ZORD
DEEZR LT BEKRPEBKDORTT 7F /4 FI)OBHFIREIZED 5 7 I VEREEE,
KGRRE, RERSER, ) VRS DFE E FNFNROFHER L VR D72, TR,
TrF 4 FIDOBEREE LT, KB TIE7 I VERERNETH 575, kPt
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Fig.2 Mg?* influence on amount of maximum
adsorption of humic acid on kaolinite. ((Mg?*]:
6.7mM; total ionic strength: 0.02)

Fig.1 Influence of Mg?* and Ca? on apparent

stability constant of Eu(Il)-humate. (total
jonic strength : 0.02)

RERSEARE 7 X VERSE RS RAEEICERE TH 5 Z L EEE N,
@BA ) A DT I VEEOBREEDHERK M PHFELLEE. 7IVBROIAY +
4 FANOFEHMEEE R L72(M2). ZiE Mg DEEERICL 573 VEBESTORE
MOBPICEBEROND, BEATDX I, T7F /4 F(I)7 X VEEEERIEE T,
To2F A4 N ERSEYT7 I VEBOBBRSRE —HT5 EE2 0 NE5610,
Mg¥, Ca®"iZ& D77 F /4 FUI)E X YEME - 204 Fl~NFEI L LHEEINS,
P EDKERD O Mg? Ca® AR EDOREREYE DA & £ 1T TSR O HY)
BOWRERRET HZEIWRENTTIF /4 F(H)-7 2 VEEERPLREICHEET 5%
FIZiE, TR ORBBOBMWEICT 7F /74 FI)PAREEINL EEZLND,
[1] Y.Takahashi, Y.Minai, Y.Meguro, S.Toyoda, T.Tominaga, J. Radioanal. Nucl. Chem. Lett.,
186 (1994) 129. (2] ,&18 FE AN HE Bk, FE37THRFHEZHTRISES S, (1993) 295.

COMPLEXATION BETWEEN ACTINIDE(I) AND HUMIC ACID IN THE
ENVIRONMENT INFLUENCE OF CALCIUM AND MAGNESIUM IONS

Yoshio TAKAHASHI', Yoshitaka MINAI', Takaumi KIMURA?  Yoshihiro MEGURO,
and Takeshi TOMINAGA? School of Science, the University of Tokyo' and Japan Atomic
Energy Research Institute?

Millimolar amount of Ca and Mg ions in the environment may influence the environmental
behavior of trace amount of actinide( Ill). Calcium and magnesium ions may apparently reduce the
stability of actinide( Ill )-humate especially in seawater where both carbonate and humate may be
dominant dissolved species of actinide( Il). Divalent ions may also enhance the precipitation of
humic substances and the adsorption on kaolinite, leading to fixation of actinide(lll) on mineral

particles and colloids covered with humic substances.
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R FRERT < BRSERYS ICP HESHEICLS
Ry vy BREBREANOZ TRER
(B, *JAEA-MEL) OXiR {FPUER, 2 =5, 30)I HiE,
M. S. Baxter*, P. P. Povinec*, K. McKay*, J. W. Readman*, S.W. Fowler*

1 @i

BEEF (1990~19914) OB DR RH R RMAKIZE DRV Y » BRSO
REBYORIREE L > T B, IAEA £ JMHRENRT (JAEA-MEL) TRANLVY ¥
BRSO EREREZIT-Th D, EEERSFOBOFMMHRGEHRAKIZLS R
WV v ERHIBDEIZ OO TEBND R HOMILTEL, X56I1I220%, B
W8 R OO FE RO R EN S, T4 =Y v MEICX DB
ETHIDMEITFONT NS, CDT 4 v H =T v MEIZ LD HELRIEDOHED BN
B R OGS E DRSS F vy 77V E— a VHIMEER S, HRYERORHF
DOILESTE, TEXBRIZL DR EIERIIEET 57120, £ OLHRISH U THE
HIERRE 73 ICP B &4 #rik (ICP-MS) , ICP-MS TR WS B OAIE
Bhis etk FERAIF y BOTEE (PGA) RUBEESH M SHMEaHr e (INAA) 12X D
fToNTnBd, RFEETIE, VY v &R TERR U BERE RO R bR O
PGA KU} ICP-MS (2 & BZ LRI OV TOHEREETT I o

2 SWhEHE

i RENR y BN TKRE (BRE) RUEEEBRDOSRE, &8 (100~
200mg) AUy MR (B2 13mm ) (ZEBIEE, FEP 7 4 )V AICHEE Ui, Hilatet
DOB4, 3k (50~100mg) ZEA (12X12mm) [TRAAFE, FEP 71 VL IHAH
Uz, 3% JRR-3M i3 7 RO T B — L 1 RICERE U7ZBI SR y &
12w hLU, HeH1 T 500~50000s HI%E y 8 ZAR7 b IVEHEL 72 HBOKITED v
BRETEE & B IeR D HBHERESEL O v BETEUE & R L, HEFOREREEE KD,
ICP &4 #r : “KH (&) RCEFEHREDO LS, B (W250mg) 28D
Wy, W (CHE) XIXEE+ 7 v Wk REE GEESERY) 2mZ, <1 7 alnsh
SRREIC X OAEL, 2D WEBIERE Ui, Bl 054, 38 (9 500mg) 28
DHELY, Tetralin, Triton X-100 ZfnZ, Ak 2FALX /% 2P W T—EFE L,
BABABRICHEREEL L Th 25MU (In @ S0ppb) , ICPEEHHEE (VG
Elemental Plasmaquad PQ2) C&ITEDEEREFT- 720

3 H¥RERUEBR .

ZKH, #BYRVCEMPOZIERSN BEABRCEBOIERE 7 4 V4 —
TV VNIRRT B8, PGA R ICP-MS (2 L DRIV » RIS THRILL /- % E
(BRIRER) , RV RUEBEM T OILEMRRMMTET 57 PGAITEWT K
E#$ iz H, B, Na, S, Cl 3\, #:8%Tid H, B, Na, Al Si, S, CL, K, Ca, Tj, Fe, Sm, Gd
NEBXN, FHFTIES OANEEIN T, ICP-MS I\ TRERUHBEY TIX
V, Ag, Cd, Pb, U 42 23 53, [Eih Tl V, Cd, Pb, Bi, Th, U 4 26 TEEEXI Nz,
PGA K O ICP-MS |2 K % WD IEFE S T EEYE O L DR Uz, KRR mE
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Fig.1 Elemental composition of the oil samples

YU TR LABELRBREOG - Y TRRB AN Y T LAOBRESTICEEOREE
WA LENS, ROFEHBOFIEEL T I EMFSNTEY, FRENIY Y 7
U T Ut TOBREBOMEBESITIC LD, KET 5EEEEDHERBRLIFAND
ZENTED, VY P IETEHRI U I (Porites lutia) 475 RHEE SR DELEI1Z
YT 7L, PGAIZ X Y 3 %4T - 12458, Ca, H, B,Na, Cl, Cd, StpVEREIN T,

S DRALFAESH : PGAIZ LD BiliFhD S 2 HEINE L SN L THRINTE 3 &,
KO PGA IXRMER I EE LTHERTH S EEM S, PGAIZ LS S DRIMEKSGHT

DN T HHKEETETT - 72,
Rcfcrence 1. J. W. Readman ¢l al., Nature, 358, 662 (1992).

MULTICOMPONENT ANALYSIS OF GULF ENVIRONMENTAL SAMPLES BY NEUTRON
INDUCED PROMPT GAMMA-RAY ANALYSIS AND ICP-MASS SPECTROMETRY
Chushiro YONEZAWA, Michio HOSHI, Enzo TACHIKAWA, Murdoch S. BAXTER*, Pavel
P. POVINEC*, Keith MCKAY*, James W. READMAN*, Scott W. FOWLER*, Japan Atomic
Energy Research Institute (JAERI), *IAEA Monaco Marine Environment Laboratory (IAEA-MEL)
A multiparameter approach of "fingerprinting” oils of different types is being applied to marine
samples from the post-war Persian Gulf. In a collaboration between IAEA-MEL and JAERI,
complementary techniques such as neutron-induced prompt y-ray analysis (PGA) and inductively
coupled plasma mass spectrometry (ICP-MS) are being used for multi-element fingerprinting.
Thirteen elements such as B, Al, Si, S and 23 to 26 elements such as V, Cr, Ni, Zn, Ba, Pb, Th, U
were determined in the Gulf oil and environmental samples by the PGA and ICP-MS, respectively.

—304—



3C10

EBEHEY S OPu-239,240& An-241

(£RAKE) ONY, M. A. - @ =

[iZL®ic]

EXBHOBY I VEBEBSNECBVWTEKELSED LD ZBRLEB A -V TREBE
CREXhIPEHOLPRT A LT, MRILEFHNBEAPREREEOEA»SEELEZS
n3, HFxik, BRKFEOPuL AZHO>WT, BESHNER L 2ERHEOMBIT LRA 28K
L2 PBEILEHERICET 2MRLIT> CE LD, BAREPTOPuL AnDWE{LFEHIE & %
BIEARTIEELANRO—NIIFBEEEDPCLUREET I LEZONS,

22 CHE, FEEEDFOPL AN ONTOWREHEDRZ. FLELHOEBLLATL T
WiEWH, BAREFOPuL AnDEESH P SHIBETFHINLERE2BLOT, CCHE
T3, £, FONWOBET, BKAECPELICHE - BREREBDORESLITRE-> 12
AWM EORMESEBEBYOBACEL O TEFRLLADETHRET %,

(€ )

AHFRTHWREEHERYIE, 1988FEORKBEN - AEILATRBEALOMEIEORIZ,
I ATE, R—YVVIBETRYy 22375 — (50cmx50cmx 50cm) CTHREXh-FEHPS
AWMU 727 (10cme £721310cmx 10cm, X <b0cm) THB. R ETHTa7%1~5
Bl CHEIAC A, RV ZFLUVBBRIHALULTEGRY, VAV I)V2—VEHVE
WTHSERL - BELE. 283501, REABCOVWTOAPuL AMDEEZITT- 2. 15
Wdbizh 5~50 gDBERKRXE 2V, conc. HNO-DHIT & Z2E ML, conc. HNOsIC & 2
WOMICH0 2B T T 55, 7AAY)BAEOIFHOBRELBEREAADE TRABHLE %17
S>fze iz, PL—H—OBMKIZH>VWTIE, REFICHEMT 25 L NEBEOBB®RICEM
T2HBE%RATIz. PulAmDEA * O RBBIE A T AR & 208 - BRZEOFFIEH 5B
KFABHZH LU CHEALCERAEY LRILTHIH, ZOROEMET, conc. HCl BEH,LSOD
YA OHY - BE, NaOBREINIC & 2L TAIZFOBBERE, RV L—FT LR
& BFeDMBBRERZERToTETEERR L SPul inEFEL 12, BRINPul AnDR T
523aviEBEL, afARIZ b0 MY —iTk Y 239 240py 24pq FFEEL 2
(R EE] -

FHHEBDPOPUIDERIZE VT, AlZOREOBIEFTIKBILMIIBERIEEET LAY
BEPIZCEL &, PuDLZNEBRET T 2MEAERTILBHP -1z, ULH L, BEEROEKI
67, PESBRBLREMO aBHEPELVWEHRRN 22 2T & 2nRRiFLrl R
, B EELOBMESIER D P>z —H, AnDEBRBNWTIE, TExEREE
CHBOBA A v RBBIEA S LEBECL 2058 - BEABKOBE L REICT- 255,
2270c PO DRBEBAT ST 22"AcOBRBER a AR bu A M) —RZ L2 AnDEE R TiE
THZEBFPo 2. TEABCHEHERYICHART, FHHEEDDICIIHLYZED?2Ac 8
BENTVW3EDIRCOLI REESBEELLZLEZOND, 22T, XHEHD AN AcD
HMES#EEZ L —Y—FEBRLMA THEL2BRFTLLER, SMEEET TOMOBRE? v €
ZO AR KBBILE 7 v ILUEBRANDACOFKIRBRE B A + VRBBEE Y 5 AESLEBHNAER)
ThHdzeBndpol. EL, Bb—7 v {tPREXFZIBLEIETCES T55E (Mg y)
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BHETZLEHRIET T 2. 204, B A UREEEAS T A%kIE, 0.5 M HC1 BEZEN S
AWEAL, 0.5 M HC1 KT 2 M HCLIC X B4 2 A0E% (Mn, Fe, AIZHHE) ®#%, conc.HC1
BETATIS7vavsaB, TORISIKHEROAY ) - VROEA F VTBBIEA S AT
BT A28 ICL> TACORERREZZREXLT,

FEHHEEY T OPuE Anldconc. INO.EH DA TRRBHEBAT+STHHOBRELELI - 2.
—75, conc. HNOs—H.0.Z #: Tl2#780% DPuk $90% DAmBSEE T 5. L LBEDLT 3,
conc. HNO:—H0-ZMUBORBB A X S6R7ZAAYVERML, 2Pu- AmBXZEEL TW5,

FiBHRMRER O3 24°Py L2 'An OEHEOERMAFic. \ORT. HEYHOREM
WIBBIZ LA HBEEEOBENVORMEI NS 1D, BEHEOPY, AmiBEHOELEERT S
FHFVBEYIREELIRZOAVWEEZIONS., 8, Fig. FOEREOERRELRO S
BEROACESLDHOT, 2EBBE TV, LU, BEHOEL 7 7 ALEH TP, And
ETHEPBEVWENBAONS, SEHOBRTEEEINZDE, An/Pu HHFELTHS. TLA
YOBRASTEORME g 0.3 (=Bt DAn/Pu BETEELL) 232 ER->THY, B
KIFEFTPuk ¥ bARDBREBEA TN S Z & BRAREIZZ - T2,

6O0°N T T C Em—
2' 32 0. 78] J
® e -
P, ' °
0.3 L0 (1. 1}
0' Py [1. 4] 0.94
> 1. 5 0.16[0.74] Am { mBq cn™? ) Activity Rati
\, ._17[1‘ 4] 83 22 ——Pu Cnba or?) [ Activity Ratio ]
300 | | i | | | | ] | |
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Fig. 239 24°y and 2*'Am inventories in the surface layer of deep-sea sediment

Reference
1) T. Nakanishi, M. Satoh, M. Takei, A. Ishikawa, M. Murata, M. Dairyoh and S§.
Higuchi, J. Radioanal. Nucl. Chem., Articles, 138, 321(1990).

289. 240pJ AND 24'AM IN DEEP-SEA SEDIMENT
Mohammad Azizul HAQUE and Takashi NAKANISHI, Faculty of Science, Kanazawa University
Fallout 2%2° 24°Pu and %*'Am were measured using deep-sea sediments from the
northern North Pacific. The inventories of 2#3° 24°Py and 2*'Am in the surface layer
of the deep-sea sediments were 0.22 - 1.1 mBq cm % and 0.14 - 1.5 mBq cm™ 2, respec-
tively. The activity ratios of 24'Am/23°- 24°Pu in the sediments were higher than 0.3
(the ratio for global fallout). This suggests that Am is settling in preference to
Pu, i.e. these nuclides follow different pathways for their vertical transport in
the open ocean water column. Effective decontamination of Ac from Am fraction was
achieved by cation exchange column method. '
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FUHIC
BRECZOEENNON TN v H VRO FHEREMS Z L IBEMNEH
EETOEHERREBZZEICES, FEBYORREEEZMNISISICELND
BHREBIENTESRLEZDND, ARETEAIEMWRIC L ZPHEFHEHMLMMTE &
VICP-MS& Y BLNEETETROILERRT — 9 & BeDATEICLZ YV HVI S
X NOREFRECDONWTHRET S,

e

HEIBXBENDODEXRTFENDLDERA W, BRBEYVH YIS X M EH
004 GlEEA30mm, REUH SIEiE38RE43.443, HRI135E21.64y, 7KZFE1900~1120m) (3
HRAFBERAEFNS, KEFETVH VIS X PRAEDSSS(EHA80mm, HEMS
INFREHEERA150~600kmD/NERBESREL., JLF25E18.953 iR 143E54.893 7K
1515m) (I BEREFR L VREINZOOER V-, ThEFNICBEENRDHONZOD
T, BEABESREIFIN2BIC, KAEEESHEISBICHBILT-, HEHIDHD S FE TR
BEE L1, .

WEHESHTR. YV TAE0meERY TF L VRICHA L, IHKZEFHAEH
TRIGA-NTAFEFIFF U » J THIGBERIRS U T, REHRAANBEEZEZFWETHOS
HEGeREAREEERLTY BAEET. HLETREPOCER L,

ICP-MSIZ & 2 AIFE IE M R ICARE. HIITFUFT L hIV Y I T LHE
PMS-2000& L CRIEEITHE o 1<,

"BeEEMAITEIIAKRBERHTIBIZDNVTIT > 2, {ELRREEREEHIS00me (C1BE %
N2 1= REENFR LT, FZDREDTATY VA VEE TR LRV USALAETEFITE

oL, BA T3 #gat*iﬂa%m WTES U, Chic7 v E=7EMRIKE LT
BEL, HOEmMZ, BEEFTMELUEBIEXU U D LEEBR, (BREBEXYUIA
EL1OHFBH TRELFEDORIVSY —(CED-bDEY—X &L, ifdﬁ%ﬁ?jﬂﬁ
TREEV Y —IERBINTHZIAY v F LBMERER O TNEREESTET> 2.
MEBE 3 SMVTITOH X7 TV —/N &%@EEL#%%@&%&%@ WTHIEL =,
BeD{bFINE (L &4 3 —BFITEBISPS-7000%& A ICP-AESE TR T,
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Fig. 2 Be-10 profile in curst from the Sea of Japan.

Chemical composition and growth rate of ferromanganese cursts.

(QOTakayuki KOBAYASHI, Saki TANAKA, Rie TANAKA, Tadashi NOZAKI,School
of Hygienic Sciences, Kitasato Univ.

Mitsuru Ebihara, Faculty of Science, Tokyo Metropolitan Univ.

The concentration profile of "Be and chemical composition have been measured in two
ferromanganese cursts, one each from the Sea of Japan, the Pacific Ocean. Trace
elements compositions of ferromanganes cursts were determined quantitatively by
inductively couped plasma mass spectrometry and instrumental neutron activation
analysis. The ""Be concentration in cursts was measured by the accelerator mass

spectrometry at RCNST, University of Tokyo.
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FHCBF35 FV/EEE (P'Pb, *MBi) ofEAEEDISR

(B AW) OZWA— Mif— BRILWH
BARGEEN AT G KRR

1. ¥s HBREBEHOS FYRTErOBRBBOEE AR T2 LT, **?Rn0REME
TH5%'*Po (RaA) . ?"Pb (RaB) RU?"Bi (RaC) oWlE{bLEMMLE %
FRBILIZ, EFCEETHY. ChETBRLYLRBEA»SHEMEDSRTWS, FIC
S FUBKEORBIRER. S FVEBEEO 7 ) -RAoL. 5P VBRI L ZHEET
TV NVORBAGRUCTEBARFCHELRRETEERNIA -V —-TH D, KRHIZ
BWT?2ZERnMafiE L TER T2 °Pold. FREBREOBHZEF-TWEHN, K
JHORTF. 41X VELOMEERICLYBRICHE L LTV, R {boEER . K
SBEH. ARTOBERT _HIEREOLER2Z T2 I LBH A TWABEMZ D,
ST Wiz,

HESRINETI., BBEMET AT IZS FVRKE (£ LT2*Po) O
HAEEBEIZOWTHRE L. EREROEECREVEETCODE{tBAE Lt ns -9~ 0E
W LBRESEET A2 L. BZOBRICBWTHELIN B2 P o DEIAIE. 2¥ V.
IFLVEOEBTARVIBIEELESOFEMR T AP TRAEL ., HH A, EXSOF
EHER AT AR TRNINWILEZBIHL. *'*Poicll L TREWERECHhHE{LIh3H84, &
WBRRIZB TSR L EERUTEDORERERICODVWTHRE L. 22 50EICHEL
T. *'*Po r?"“PbRU?BiTREVWNHBILERELE, KFRETRSITH
EINTWRW PO EU?HUBicELTO. BWERETHEL X WZHARTEWS
BIBI2PHAEBICOWTERNICHEIT L, 2'*Po bt DEWVWERSOPHIBREICOW
THRT D,

2. 28 ’RaffENORELTLA%**Rnk. {HA, Ay U HA, ZBILEH
LZPEEEMENAZRA L, FITEHRE decay chamber B ALK, 2D chamber i
2HOAT VUV AMBZ25 cmDT 7Y spacer TRELEDDT. ABHEIE 2450cn®
Thd, MBREI deng OREBTRZDEMABRIROHSIONTWS, TAEAR, M
FIAREIC 0.3 ~ 3000V O BIEREIM U720 5 F YV KRR D AT EE MR BRAB Y
ABFPPICHER L. WEOKRE TEER/NEMR EICHEINRL2°P o KU *Poda
MERMBENS iREFTHE L2, BEE. ABER20%»55 0 0H KU1 2
HHEMO50O0MHED 2T o2, BOoNEHEER?"BLI R PoDEEEE LW
EAE LEBERECWEER L. BERRUEBICHESI N2 *Po. *""PbRU?B i
DBIREERER LTz, decay chamber 2B A LAE???RnilEIX. ¥ 1.0 Be/en® THH R
BHTAO—HE*BHBECTHELER L, decay chamber WEBEAULERBTAD N AER
TART T60Torr TH D, ABRHAHKTHAK T A% chanber WIZEATIHRICEATS
THWIE. T UTERZENRRTHY . AHbETHtpomt RESQ S,
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3. HBRUEE H1IRAYVYHTAMIBIIWERBO—HIE2RT, ik, BE
WX NS AROMEIERD 2 E2MBIEI hi=lae TR LEEThh . 2*Po
DB EFFORGERLTWS, BEICHIEXNL? Podafilfiickh?PDb
BAAFIERE AR FRIE. 2HUPbRUUBLIICOVWTH?'*Po LB LR 25X 5,
L URLIERT LS. 2H“PbRU?“BinERF—YIcEs> %13 3 E UHEN
ERLTWAM, *PPodfiRLiEAZRBVWHEDONE, Zhik, —HEEICHEX
NE2*PodafBic kD W AMIZEBUE2"PbIZZOFMBIREBICHRWHERICHE
XhaM, 2OBHIKEM, 2'°Po & ?PbTE-TWBILERLTWS, KiEH
MEBETEWSIAKEWZI LR, BWERBTHHEEh2HEINAETRELBoTWSH
LERLTWS, :

R R UBEICHEX N2 POREI SHHEE (K: s™!) RTBRWHE{RE
DD EHFEIBIIAEBERFH -2 Pbo%a (f) OB, ***Ponia L
RV IIT->=0. H1oERERBCEBINZ*“POOEISIX50%., £/2Bilk
RBE M W RELTHELEEREO—H%2 2 *PonBEABADETRLIIRT,

THEILRBRCTINVI Y H AN T, 2'°Po L 2YP b CHE(LHEERFEVWEERL T
WEHR, FOEBESTWDE, ~FHAYYHARTHEFHZLBE-S>TWS, ThH0EWN
WKOWTHIBERFHTHY . MOFAHICBIAHEL L HIHRBICBWTHART S,

CHs -2,

Table [.- Charged fraction of 2'®Po &

314pb at the recoil path () 0 o Rad
and neutralization rate of 2::0 . © RaC
charged 2'®Po & *'*Pb g 80 A a e * e
—
Z o} °
gas | nuclide f K (s a 6 ° 4
& 4o} a °
3
Ar 218pg, 0.77+0.06;0.64%0,07 LZ)ZO-
D
Ar 214py 0.96+0.05(0.87+0.10
€0z | 2'%po | 0.75+0.06(0.6L%0. 07 00" o o 100
€O, | 2'4Pb | 0.96%0.05)0.68%0.07 APPLIED VOLTAGE (V/om )
CH. 218pg 0.2140.0310.95+0.36| Fig. ! Neutralization rate of 2'%Po,
CHs 214pph 0,88+0.0012 270,31 214ph g 2'4Bi in the CH, gas
vs applied electric field

<BHM>
1) Z=Zdis HW3THESEETREIESE p. 266 (1993)

STUDY ON NEUTRALIZATION PROCESS FOR RADON-DAUGHTERS (2'“Pb&2'“4Bi) IN GAS PHASE
Taichi MIURA, Yuichi OKI, Masaharu NUMAJIRI, Takenori SUZUKI, Kenjiro XKONDO
National Laboratory for High Energy Physics

Neutralization processes for 2'%Po, 2'*Pb and 2'“*Bi ions were investigated in
various gas systems. The neutralization rate for positive 2'*Pb ions was nearly
equal to that for 2'%Po, while the f value for those ions was somewhat larger

than that of 2'®Po.
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B (AR B LRI 7 1 Y L DR & T AR

(Bxaf) O #M—. HHER. AR, ZHA—. #HEIER.
UTREGRIRER

[#E] BV —BFIRESERIZBW T, ZOERIZHES iz k- T, B—
AF Y MOw TRy M EONEFHEEEIZ, SHMh O F—F y MERRICE D, FFERDOE
AL B B EN R TR &LTE&LTméo_@tb%ﬁ%T st spl
INTABERO—ZIEW 72 EOMT 2T A58, BETIHIHHEZT 0y VEEE
ERRAL, BEROBREIZL > TSR E T 5ERERH 5, EEDIX, Zhb0%E
oY ST o W ET 2ERMZMRE B 1202, B IR TRt
IR EBHEREIE LT, Bl & o/NREOEEE ERIZITV., BAE UTBSHETT
oY NORIBREEST L TE, Y

OB TET 1 S AORRIZOWThhoT- 2 Lk, gL S 7 0L,
EARITIT= M) v 7 ROSBITRORESMAIINED bOMREZND, ERAEEOHIZIT,
< N I AFTREBRDINBEIHEFOLORDLDH L, -, 2L AFLEETH
THLERHSE< M) o 7 AFTEPIEE L TCORIE, BURRSH L 25 LIRS,
LS ZETholr, BEETT o VOAERIL, BEMEERES~ MU v 7 RTHRO, #
R BB, BREE Vo HRKE LTOYEAEOALZ LT, < MY v 7 AxH L
e OMEER BT, BE Lo~ M v 7 ATERR OB EEEOTBCCR R E
728 DEEYEZ DREREELREI N,
ReiBBEFERAWAZ LIz ), BBICERSEZHETE 22 CHMESR=T 1
NWEREL, ST AHIEEFHE L, ARETIIZEOE 18 E LT, ERBLEM
BEEHEERB ARG L UTHERMED T 0 VA RE S8, BIERSHEZRIE LRI
DV \VCEE‘\_ —"/\5

(8] &8 EBHIKROS, FERETH Y, MEET99.999% L LD S DERAVE, =
naéﬁixzvﬁe—%ﬁﬁ AN H D 12GeVIEF 7 u hurOBNE—AEY HL
% (EP1, EP2) N TH—F'y FOEBIZEE., 1~4Y1 71 (20~80 H) BH L, H—I
Wﬁ%éﬁtéﬁﬁﬂ%ﬁ%bto
RBRRESIUVIT7OVLORE : ANcFiE=T7a s Ad AV ORISR LE B
2z - FHEKEAOBRF CTh 5, FERITERN20cm, &I 50cm DFERAFEE L, KB X
NZSUSBIT 5 U TETMOLXZHEBETH Y., FRPFREIIVY RRRE SN TS,
ERREENES RIS, AR LT o v, b7 I OhRoy ) T
ANLY 7Y 7 TES, FigLIZAERAWEBEOEARS LB AR Lz, VRN
RETAERB 7T o VT, IFROTET 2P0 3ERERDE mass flow controller IZ 1Y
B—ICEAIN=KGRIT L o T, low pressure impactor {ZE&E ) THIEE L RIAR4TE & AT
bhd, £z, =7 M EEOE=F —D7=HIZ, CNC(condensation nucleus counter)
EEA L, SEIOERTIINYARELE LT, HoMUH A FHIKF THREDICEEES 21T-
NI REFER LT, ZOHE VYREBEPERRICLVRAL, NEYEERIY
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A& BD,

ERERSFMIL, Ph: ArFHER. VY RIBET00 ~ 1000°C, Zn: Ar FFER. VYRIEE
400 ~ 600°CTH 5, MEGT, MBFOERDOENE~ ) A—F TRE L., REKESHERFX
NTNBZ L EHER LD DIIBAEIT 5T, Ar OFEIE 244 /min(JFFN TEHE: 76cm/min)
ThHD, e, =TI N0Y LY IR~ 1 EBRRE TH -7,

[#H] £ L7 low pressure impactor(BERZ A Ly 78 LP-20) iX, Ar H R, 24{/min
DEMEETIX, ZBREIFHRIE T0.06pum ~ 12.4um T T11 BREICRIBR 2 HNE T D 2R T
X3, HFERO—EE LTFig.2iZ, Pb % 700°CTHEA L 1-BROZRE P DEEBEEDRS
BOTMDOBIZRT, 0.6 ~ 0.7um IZ¥— 7 #ROBESBO=T a NV BREE I, o
FEEERE L L TiE. Pb 02T, Zn BOMPMu ERITENTEY . 2 bORRHH
WOV THLERTHTETH D,

C

D

& M/M/Alog d, .

Ar:@ J T @:Ar

_ umac{‘e

Mass flow controller C b L, .
CN 1E-1 SE-1 130 SESO  1E¢
Eon!] pressure impactor Aerodynamic Diameter (jin)
ump

Controller of furnace

G: Computer

A:
B:
C:
D:
E:
F:

Fig.1 A schematic diagram of Fig.2 Particle size distribution
the aerosol sampling of stable Pb

1)  Y.Oki et al., Appl. Radiat. Isot., 45(5), 553-562 (1994).

GENERATION AND FORMATION MECHANISM OF RADIOACTIVE AEROSOLS CON-
TAINING CARRIER-FREE NUCLIDES
Yuichi OKI, Masaharu NUMAJIRI, Takenori SUZUKI, Taichi MIURA, Yukio KANDA, and
Kenjiro KONDO. National Laboratory for High Energy Physics (KEK)

Particle sizes of radioactive nuclides were investigated for the aerosols generated by heating the
Pb and Zn shots activated in a high energy proton synchrotron. The aerosols showed lognormal
distributions. The distribution patterns of carrier-free radioactive nuclides were compared with

those of stable matrix elements.
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AKRICHFEARARBH AV CREDRELRA

(BFAMB) OLBE>TF - JIFEKTF

=

=

AERTOMERHE 'CEAERECIrERBVBERICH D, EELABRBRENEICK
DINEINBZIESTFEINS, THERISOVCHEGERTEN L, R2EBINE
TRHEAEHM TEBT LLAKNO V'CEEZMELCE, TORREXN V' CREIEMA
OBEEMHBETIIEZ2A o' ZBMERKRKKCOOBRELMOBELEbICKEC
BELIRKCO"CHEHEOMBA®RTTAI LA ELTIIBSSENS]1 99340
SEMARIFIIARZNBEMERTIT-LAKCO . CEBEDOHERHE. MEAFEEZ Ot
KERTTEBFLLARN ‘CEEOHEIXDVWTHET S,

4 7 '

KBWEHEAEMOBOTRIEE. N2-ORAEH A THRE. O TL i Al HaBRRIEKK
LD AFT ) —VEULk, RAECOHBMTHETZIZILELHMEHL. 5mDEEITE
WMOZBT 7k, ABEZHEE1 1/ mindOHET2N, NaOHZEHKS 0 0m I ITBSR-
COZHM#E U, NaOHBBKIZHIW LA CO:0dBaCOs& UTHEBBHCI 08K
LD CO B, KB ERBLIAIHBRRBICEDASY ) —NVELI, NIST
L 9BIIERBRALICEIDCO L ULRAKED

FHETAS ) —=NVE LK CHEITIZ /Yy Table 1. '*C contents in rice graines
H-FHMEE v F V-V a Aoy — (uBg/gl).

FSA A —T460CDHELTUL2250CA

RO, Sk-1 Sk-2
HREER 1981 283.8+2.3 1990 251.8=+0.8
ZLRRKRBSIRKFWBHEHELSE (Sk-1) 1982 274.5+1.0 1991 254.7+1.2
RAAFBRFHMESk-2). KREE LV — (F 1983 270.6+1.0 1992 244.2+0.9
RE. Hb). KEREK Ly —gESEE (No) 1984 270.1+1.2 Hb
REFERET M) TEF Uik D CEE 1985 278.1+1.1 1964 409.2+1.0
ZRTo 199 3FEEEE KNI Mo E 1986 265.5+1.2 1981 281.5=1.2
KHBUTETEH CEMNIHMBREETRE T 5, 1987 264.8+0.9 1990 256.0+1.4
195 0FE/K%BENMSL 96 0FERODAGRHE 1988 264.5+1.3 1991 253.9=+1.1
BERBRILIDAZCO"CEERERLA 1989 262.6+1.1 1992 249.4+0.8
VO 2EBIzHEMUI, £1. ARBEH® 1991 252.2+1.4 1993 245.4+0.9
v -1964FERNDO ' CEEILZOH 1992 246.9+1.1 Mi

FHRME B, 1993 246.7+0.8 1992 249.4+(. 8
(MR CEERXSADAKCO M CREL No 1993 245.5+0.8
BbEOHBERLELZ, LHALZEDMCHEI 1993 252.5+1.0

SARKCO . OEICHEBELT0.977 =+
0.01 8¢S, ZCHRIBOKBRALICESTIRMEIBHRCEKI BOEEZL NS,
B 1ick# Delta '*C. K21 KK CO: Delta " COREZE/AETT, Delta '*CizH
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RULRNVCBREMISDODIVERT
1000 ETREMS KD, AoxiEN

800 - I STHEH#ELy YBRLDKD no

O dern carbon “‘CBRETH 5, L
Y 00T A DT AT > TR,

E 400 Delta '*C=('**C(Sample)-Aox)/Aox

200 |- % 1000 %

0 | | | d ki (Sk-1.Hb) Delta " CHEiA =;E

1960 1970 1980 1990 3196451982019

year FHTRFHHS 4%, /vy, 19

; S2HEMNMNS1993FED]1 1EEWT

Fig. 1. ** C in rice grains. BEH1 1. T%, /vy Thotea

—H K&K CO, Delta '*Cd1 9

w50 I 854M5 199 34 IEMDIKD

FRITFH12.6%, /vyEHDEA

$ 200 B ORI B EEFE—HL

£ 50 oo TMEBIHOER & VRD T Delt

A a “COXBMEIAKCO.084

100 - 8. 84F(1985-1993). kK Tix 9.

50 L ! I ' l 6 4E (1964-1993) & 75 D B #1212 —

1986 1988 1990 1992 1994 ARy
year DERBRVCRBERBIHNARACO:
Fig. 2. * C in atmospheric CO - . MCEREEZFIFZEYIRBLTL

H0. RMEZHBDEOREIL LD
KB CREBISKEEUTAKCO " CRBEORELLS, LR AREHBLLIE
BuagdaIhiadrotko BlEmEBEEZBR T L,
B2ICEBNTARKCO: Delta "CRAFECENEVHOWRALELHLEHEZ R T, 20
EINRNFHEHRIBEHMICEHEIC RSO BEHTH B,

Reference
1 S. Shibata, E.Kawano, Appl. Radiat. Isot. 45, 815 (1994)
2 L Levin, J. Schuchard, B.Kromer, K. O. Munnich, Radiocarbon 31, 431 (1989)

'* C OBSERVATION IN ATMOSPHERIC CO : IN OSAKA.

Setsuko SHIBATA, Eiko KAWANO, Research Institute, University of Osaka Prefecture

4 C observation in atmospheric CO : at our institute (1985—1993) and in rice grains harvested at our
institute and other several sites in Osaka (1964—1993) was reported. The half life of delta '* C was
calculated as 9.6 — 8.8 years from ' * C observation. Delta '* C in atmospheric CO : clearly show
seasonal variation with low value in winter and high value in summer.
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KRG - BECBTEMHELZ Y T L Y OBEREH

(BEAE) B X%

T#E .

ASRFORHFEHELIY TINS5 REHMLIO.8FET. WY, LY LE
OEARICEVERL., 2ORBAREFHIRR. BIEANBLEISHS W
REBRELOSBHEINZ. KARFPRBREENEZZIY MY (Kr-85) i
KANDBEBREBMFEBREELACRIRRIRFTORET oA RIBEAER VL., K&
FORHE IV TP VEBRENO— B2 > T3, EFIIZ1 97 9EMUKE
HBixo & (LR e, Rk REFM KR #8H) . XEELoZERFD S
DT P Y —85DEEZAEL TWVWE, KKEFTOBEEZ) T v i3I RER
THRERL TEBD, 20EHLEETFMBLEELZHELL2->-TWNWE, 20RED,
D=2 LT, BRPTERTHIREX IV ST VBEOHE»S. KKFRB
TEARHEE2) T VOMEEEARDILESDH D, LrLass, AP
2T P —85DAERARFOMECHERTEBECLDIEFICHL VL. =
T, BARKFOHREE IV TPV BEORTEL 2OBER. KT oBREES Y
TrUVBELOBBLPLRIFOBERE IV TP YOBKRKADBRERIIODVWTH
BT 3, '

Tt &RF &

BABLUAZOABIFE - AHRBAHFRXEREHICBWT. 1989&k 1
99 OEWHAM NMzoLFEl KLV EMEN 2,

BAKFDOIY) TP —85RBAK2001I 2EKICHARZVWEIDIICERL T,
BHRL., 2001 0BHABABILCRET S, I—1EFRYT. Yy 7 —ROHF 2AwHEH
BEWCID, BhkE2HRY I CEBIYESS, BRkPD2 YT MU E2HET S,
HMEBLEIZYVTRM VE—96BCKBRAULEEERADDRATF VYL 21 VIZH
BT 2., RKEFoREEZV T oL ERI. BELEZRB2BET. ®ik
BRETHHALEZEEREC VIV 2HE TS, BREREBL 22707 b

s V;umwé
Wi-EE-mEn . RIMES O FERE EgRxy
— A xiwvaagy SR

Eﬁ!’.s('m-) I” g
i AIGME KBS T

bR M55y
{cc65) (ccl00)
BHRERAA

Fig.1l A new extraction system of Kr-85 from sea water
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TIT7HRICLY, RRCLEBR EF29HL. JUTMNVETABEERETHH
LEERELTCHET S, BETTIZ)V 7N V2 BBEZETHHLEY YIS LA
FEULEFNISANAZLUHIZEL, 22nA0 ML Y R—ZDEEXKY VF L —
S—WRHBBT B, 2V N VORBEBERENYy 275 Y FBEKYFL—V s VvEF
HELZHWTIT->/k. AEDRIL8 6%, MEJMEIX5%LIN. BIEONEIZ
91x5%TH 3.
THEBLUEE) :
M2i160°WE160 EOFBLICBI2BAKTORHEEZY TV 0H
EoH 2 KBLBBOSTERICRLE. 160°WItBW32 Y7 Y850
BERXRET0.960Ci-1"'THDH, REBOEARE (100n) ITRIFRALTH 3.
ExeHkicEAL, 300mTIit0.38nCi-1"'THB, —H., 160° ETit, =
WDOZY 785 #EEX0.82nCi- 171, 260mTI20.5nCi- 1" Tdh Bo
K3IAEDKEFTOREEZ) ST VOBEOUNERREL2TRLE, kP L
ASFOREHEIV TP VYORBBEOBEBRALEET D201, HBSELZHEL .
BRKFORERZIV TP VEELLT4.9 x 1075nl/1%. AKFOEELL T,
lLM4ppm#ZEHAWNS, 160 WTIZHEHAKPTIZ19.6pCi - m1- !, R&EHPTIZ22.4
pCi-nl 'L TFHDIBRKBENZERDLPZ., 20BXKEREPOHKERZ Y 7
FUYOBEEIIRS - BEBORBRE»S KX P5EBRKAOBHEESI YT
DBITEA2HE T CELENTES, FHLOORBRRLVEBE T 5,

. - - =
0 020 30 NO5{urmot ") 0 v 20 - 30 NO3( prmol ) . )/}/ —E\? meacspsso |
0 0 20 30 -0 10 20 0 ‘o
— 55— {(C) . = {((C) 713 o i Kr-85
[¢] 04 08 1.2 Kr-85(nCi- ) [¢] 04 08 I1.2 Kr-85(n Ci-t1) y )onkos\uui (pCium3)
] ' I o e
| . T
100 1 100 ’ ~— ot

| ! 3 2
D O )

G ]
< . < %2
G300 \\\\ & 3008 ] ﬁ?r L o
© t NO;3 © ¢ O o 254 . 264
L L = N0y :
400 400 c} 4 258
®
- C el
00°00'N  160°00'W 00°00N 160°C0E OS5 oT  wpe WE ReE WoE @ VoW oW

Fig. 2 Vertical profiles of Kr-85 Fig.3 Distribution of Kr-85 in the
in seawater atmosphere
INVASION OF RADIOACTIVE KRYPTON INTO THE OCEAN FROM ATMOSPHERE
Yoshimi SUZUKI
Cocentarations of Kr-85 in sea water and air were measured in the
tropical Pacific Waters using a new extraction method of Kr-85 from sea
water. Concentration of Kr-85 in surface sea water is 0.96nCi - 1-%at 160
W. and is a little lower than that in the atmosphere.
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[l &iz]

1945~80FE I IThb N - ARBENKERIC XL D, Pu-239,240 (LI FPul BEEE) I HIBRIREEHIC
BAAHTAILICk- 2. BEROBIAKFHRREENE XN /-PuOXSKERN TOHEFRE
i, 1EUTH»OHSEETLIMINTVSS, ARBAKERBTOOZ 2> T, 510
FLFBBUERETS, DTPTikd28PudsKRH»SHERERMICETLUET TV,
hid, —HBELFCEBTURPUBRTIEBNTLELICHEEL TWEEHEEZLONTWS, -
T, SHORSRPREFET 2PulEBERFEEZFENEO N L - IRV >BLEZ SN,
—%, NERBKTOPBEOREL(LPNMEBRKEFOPEEDEESFTORMEREIC &
nix, 72— 77 P REBEHICETUL ZPu XS, EBE FE100m0PuREBAE &7 hll
FEWEEL, BERBORASEP TOPOBMBRBEIZ I~1ELRBELSN TV, 5T,
RERUVSHORBEKFPOPUEBEL, ZORKIO I~10FEBOPBETRIEOA 25T AR
FEEOBRTRELRBLTWS EEZON S,

ZZTHAMRETE, DFEOREBKPPuEE (x Bg en™?) LARKFEETOPRE (v
Bg mg ) 2PEL, BERBORABOEZX (z cn) b EEBEF TOPuOEHZEE (t
yr) OEEEEHNEZLIRLY, BENORIGFEERTE (xz/yt ngcom?yr?t)
OF %A, MOWMREBIC L 2FMBER L EEL T, Zr o HEORMESERET L.
[ %]

RIFRTHH L LREEKREARL, EXBEN - BEALO KI-92-4RKHFEHE (1992F ; 7§
BREE, AT VIEE) TEHLEZLBOTHZ. 1 9FdHiz0 2502 0iFK%E, 28B4
BMEXFTIKHMETC L —YEHM - REUEAET-> 2%, BLrOWEZIXELIE > TPullitticAn
(Am-241) DILFEDEE - BE (BA U RBBIEAY T AE) , EEREOHAR, afaAxs b
A MY —&FTV, Pu-239,240 (Pu) I TFIC An-241 (Am) 2 EE L 2. ASIEHEREHT, 1993F0
A~9BRRERKZOABF » Y NRADM EH20 n TP U5~y « NARY I A 7YY
T —mRWTHNERNIZERL, 77 arv#fkd SHUN- ZBAEEOFEE 41N s —HF
BRO%, BAKREHCHEL TPl icAnD 538 - EEX1T- 1=,

(R e EE]
ARFHEEFPuBEONESER 2Fig. 1IIRT. FHEEONBENNEILL BB >N TP E
BELEDZENIERDPS, COPUIFREBEEORARREL TWR3LDTHB RIS,
T, BEEONRLFEETPEEOHBIZIKRELREHEHBHEATHENDO T, RED
RKRFPuOREFRITIZFEEORFFE L LV EERTBERIIDZ2CLEZTRETELEELIONS,
CORLKBEESTPPBZHERETOHASC L E2XSITESIT 5—>OIEHMI AN/ Pui st ielL T
HrLEZONDD, MmMOEERBHEREIFEESHL TRV, 28, KRTOZFEERE (ng
n )X 4 BHDOEMREMICRLEL, 48PS IARPYTREBZEBI LTV,

—7, BRKEE, A VBECTENU LRBEBEKPOPuEEL, 0.84~3.5 nBg cm™?
T, B¥EROBEEEBHTEL, ¥EROBEBERS LFEERODPEEBH CHNNICED -
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Izo 228, Am/Pufflitelti30.09~0.45TH - 12,
1988F KA IR L 2L #IL KT, R—Y v BL S0 LEOKERE2E L BHOZBA
BRZHOWT, EXRBEBKTOPEE, KRFEEFOPUBERT z/tOHEME (10* cn/10 yr)
RN, SRASANORKFEERTEAFEML THlz (Fig. 2) . EL, REEKFOD
Am/ PulBl B RELE D389 0.3 (= 1iEH DA PulltitfEll) 2RI BVWERAIRI>W TR, 20X
BHEAPICPEEOEVWEEBABEAL TOTAEMEORBICESL2WVWREDZ LBE
zoh, SHEEEMNRLPS—IGRAL TWB. £z, SEOFEMICHANVZRKKIFEEFDPU
BEZ, AAFEE (BE<1lun) WTREORVHNRE 1.1~2.0 un OFFEEFOPURE
DOFE 17 uBg mg™' AWz Fe OFFMERIT, MOWFREIC L2 %0 (Fig. 2540
) TR, BERLARV~4ELEDOERBHZ, COLD RERMEZRTEHLLT, X

BiEAKFPOPUIFIER ERICETLREDLD T T A
BEPESPELTN BUHENES, EEICPuE
Ho THECEBTLTWARERICITHR 255,
FREIELTHWARNVLL un LUTORNEZEDD 0.06
O (PuBEIRXSKEWETFHEEINS) b8 . I
FhaceheBsZzrzonsd, LPL, KX g
EARERSSRRTNE, RFERCES P
T BEMS—EE> LELOND, w7 0.06
B 7 _
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particle size(um) 120° 150° 180° 150° 120°W
Fig. 1 23° 24°Py in airborne dust Fig. 2 The estimated mineral aerosol fluxes

(mg cm™2 yr~!) to the Pacific region

ESTIMATION OF AIRBORNE-DUST FLUXES TO THE OCEAN BY USING ENVIRONMENTAL PLUTONIUM AS

A TRACER
Yumiko SHIBA and Takashi NAKANISHI, Faculty of Science, Kanazawa University

Mineral aerosol input fluxes of 0.05 - 0.4 mg cm™® yr~! were estimated in the

Pacific by using environmental 229 24°Py as a tracer of airborne dusts. Parameters
used in the estimation were 23° %4°Pu concentrations in surface seawaters (Bq cm 2):
239. 240Dy copcentrations in airborne dusts (Bg mg™'); estimated residence time of
239. 240py jn surface mixed layer of the Pacific (yr); and the depth of the surface
mixed layer (cm). The estimated mineral aerosol input fluxes to the Pacific were up

to about 4 times higher than those by other methods; the present method may be suit-
able for the estimation of the average flux of mineral aerosols to each sea area of

the oceans for several years. )
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BTHERFOT 7 2 F T L-9DSHEIZBE T BH5E

(HE) OH_LEF - WHER

[iZU»ic]

AT HEHERTE TH 3Tc99 (T12221754F) 1. ZUR P Pudpy 5 DA% 43 BRIy 6% & Lhist
HEs Fhoy BEPIIBI A3ERMFEETHE2ET 7 2 F U LR (TcO,7) I, BEPEZH
FTURTOEHRINS I &5, BENSEREMAED LTEELHEBEO—DTHELEEZ
%, #ITC. TcORBEEBAZHSNMNIT B 72010, BEXHF O TcoFREIGA SN TE T,
LU BRI DO TIIZ LA IN TN, I ORBHIERY ERANEEL TH
5lcd. TeD ERITIIMOBRERR & R ZFINMELAET X 005, —H. BXEY
BIEORERICE LT, Rtk O ERFMEOFESE S 7 7 X< EESE (ICP-MS)
DRAENDDH B, ICP-MS|IZ L ) PTeAfET 3 B4, JOHEDOEEAEN L, TERkEE
FRL - T8 - SVEEERFTE2LEND S, AR T Fl. A HAS (KW &R
BEHETEERIE I OEREY B E UTRAT 2D BB LB TR % H 0, ICP-MSiIZ k3
BT WO Togirikic M d 3 BB EREIT » o
[EBFE]

S 1. BTYREOBE - BEICX ATcDiRR

AFUZBTYHAENIRRE - ZEIN T 3D, ZOBBRICKIT 3 TcDEKIZET A7 —%
0, £ TREBBHEHICEOVTEMUALBETHIZ. FL—%—& L TP TcO,” (Du
Pord-B4) AfNA. &F - EEAZT U ZOBRIZE T 2 TeOEHDOB AR U, RIEFIZ,
TeEZ et R E UTHBARET ARIC. EO0L I BHAEORMOTcOHEEEZMEIT 5D
DRETT Bz, INICEHEE Uchisik . EBR. /KERLF MY DL, 7UEZTKE. TNENE
#E U ebk10mLzs UImLgin L. Zho%ky b L— b E (70~80°C) TEHE Uiz,
EER 2. MRS & A MBS L OMRBEREIC X A EEIRERICK 1) 5 Tep bR

BTkt 5Te a3 g 5 k& UT. IRD 2 D% F Uz, A U7ZBTHEEITIE
U—H—& LT Tedim L. —Bell EBGE Uiz,

1) WBIC LA - B —ICANBETYWHEHANOWEEAMA . KL TEL., 0°CT
I~ A KHEmME, TOEEERETHHEZ. PBETLL. ARDPOBEBRMH
(trioctylamine (TOA) )z {fcyclohexanone ) CTc4 43 B,

2) MAEEEEIC X AR - MBAEY . I RBHIOXMELKK T TISOC, 3 BrRIMB. LK dc
TcZ RN, fHERD S cyclohexanone|l & 2 ik %1778 - TTc k43 B,

[HRRUEE]

(B 1) BTYURBAMEBICE - TH1/100iIC F TEME U2BES THTcoBEIE D N
TN, UL, BTYREE %R - E U a. T3 it 0EnTeo, i Sk
NEMATEI EICEY, Bl SHBATE0HEMNH S, KR 1ICEITATcOEINRESE 1
23T, BTYRNICHELZRNE T cDE BB L4 (Control) #94%DEILRNE 5
N BAKRER A FERICAER U 7R R E RS ETcDBRRRD D - 12o THIZB TR Iz
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BENIZETLEOMREEZEZ
5N B, Fi. SEARN LI Tablel Recovery of Tc in concentrated rain and dry fallont sample

. ) solutions during evaporating to dryness.
HOIZDVTIR, WRRERMLU

reB AR TTATH LIZ Sample Recovery (%)

WS DE AR L. = 02 Comtrol HNO; HCI  NaOH NH;OH

EDENREIZENTIE. Ted 1 94 69 95 83 9

BRIZIFEAETNETREIN 2 93 s 89 9% 87

f:i)\\ AMOEXLDEF 3 95 72 97 98 87

EURAEESE L3 T Average 94%1 T2x3 943  92+8 8944

2o Disilled water 77 87 94 99 o4
(BB 2) A UBET YR

B oTep 458 BBd 2207

ﬂ@@ﬂ$%§ 21Cmd o M - Talbe 2 Comparison of Tc recoveries (%) by two separation

TSI L AEIRR LT T% T% methods.

0 W HE& (61%) LDb Extraction with 4N Volatilization with a

. — . v w

BUVEER IR U oo RS BRI R & Sample nitric acid solution combustion apparatus

T, BBERE THE - g

U o SEAETE 3R AV T ; :ﬁ ;2

RN, FEBRIENEETH ) = -8

A EFBFICESOERERER S 4 s 75

LDTET, Average 61+5 7744

A
BRAEEZTT 5105720 BTYREE REL TORLO A HRBARL (KREPIFR
HERILERFFEES) IR OEERLE T,
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SEPARATION METHOD FOR TECHNETIUM-99 INRAIN AND DRY FALLOUT SAMPLES
Keiko TAGAMI and Shigeo UCHIDA, Division of Radioecology, National Institute of Radiological
Sciences

Due to difficulty of technetium-99 analysis, data are insufficient for discussing its behaviour in the
environment. In this study, we focused on a separation method for determination of **Tc in rain and dry
fallout samples by inductively coupled plasma mass spectrometry (ICP-MS). Technetium loss was
investigated when the sample was evaporated to dryness on a hot plate. Then two separation methods
from dried-up samples, extraction by nitric acid solution and volatilization with a combustion apparatus,

were studied for measurement by ICP-MS.
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NTBY., SBIZFOEEMITDLL RV, LA UBITKEEOHKIZ X 58858
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TN TEIHTARRORG  ABEAN Db EZ BN D, $AEMEICL 28T
KOG, HKHIR TOMBILTRE BBEEICHELR > TS, ZOHHTK -
BREBER2LWOIEANL, KB, Kb, B BE. HERHNR SHTk o8
T HMEBEABEIZR > TETND,

ZRETNa', K, TR EDHES T VWE. H5 Wi "H CRn % & OBUHE#
EEBERIE LI R A DK SRES N THER, FiCBHEEZEIZ OV T
13 °H %7213 Ron OAOWT R RIFRBIZL AL THY . HMOBHEKEEL bED
BIEBRIFRIZDIE N,

FRUINZ 2 ERIZ A TR EORI (Fim & 809 km’> 2 & 73.2km) TH v, il
H2 R, LB BRI T K 2% LT3 —F, #iNKkO—icEAKLDM
(ERHIR) RRLN., HIRIEZCATERODIHBTH D, ZZTIXANEDH
TROBEBEFTROMGERRAKEOTELZEML TR Y., KEZOWTOBERF—Z
ndh b, '

AR TIR. FRIFRB(ER) #ig % 7 4
— v RIZ U TR KIZELET B KRB
f# (P°U (*U),”Ra (®*Ra), ZRn,*Pb,*Po,’H)
BEOHMOLEBEEL T, HITKkOZEEC
DNWTERTHZL#BNE LI,

[525k)

Bk DAL, Figl IR dTFERJIFRAE
BHIR D e Al No.1~No.16 DFFh HiTofr.
T LA R O T R DL b D%
H2ERT Dbz, R B OmRIIIA,
WRDOHFATIEDHF B K> 5 ik
Tolee BKET-REIFIX. EDORKIEI VIR
& 30~60 m FHEOWMEEENIZA b L —F (T
KOWY AN E2EDL., R—0O#KERL L — e
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BaSO, bR & B BERERIEE 1 7 AR T HBURER & 7 - e it iE %2 Ge Mtias
T, 2% (P'U),*Po 13 L D HEEEIE o BARZ ba A MY —T, ?Pb i3 5
S 3 ABICRE LTI IBIAE D Po ZaffARY hu AN —CENEFNERLTZ.
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FERYIR O (R S0 U BEIiIX. I
JNDEEETIZEL (# 0.1 mBal), Bz <
124 » TE < (%) 2mBag/l) 72 BE RS 5.
BUPYU ETREHIE 1.1~17 TH VU BE
DXk REEREMIZR DN BRI, —
¥, Wi 3.8 H ORERAT A THITF K IZ
i K D100 5Ll _EFEE TS Rn OBEREIC
DNWTIX, FRUINOEETIREL (H 25
Ba/l). Bz iZfit>TEL (F5Bal) &
HEmMERD, RaBEIX CrBEIIZIE
AL TR Y., HAENETL TS
BTEWHE (H 10mByl))ZRL K.
2% 2% JEE 13 0.1 mBa/l 5> & 17.0 mBg/l
TH Y. *Po/Pb st BEELIZ F I D 65
TOIMO3 LNSEWELRY. TNEY oo awy L ammiEcLs Noto &
BT 1R Tholz. HIZBRHEB R T LA (1.00) & LAAMBORERR
ThHoTz. '

Bler—& 2 RICBERS MVABEEZAVWT. ZOoMigOM FKOER. FE.
BERBRE OERBWREREERATC. TOMTERO—#% Fig2 lZmRd, BEXRS b
NAFRIZ L D BRERE Y . FRUIKR OFENNE B0 TIEE IR .
PROBIZETENBRRATNEZ LB ole, THIZH UTEIIAKRROPEN X
B TIIRWAZFR LV ETRARBLI B> TRY., i)l oH R Ot R KiZF B
JUBRSDOFEDIZESBILRY RENZ R oT, Z OBRIIBRNENTF-TE R
BTREREFE LR, ‘

BEDZ b, EEORRBSEZELZEARDE THTIKOEE 2 BINTD L
WH T —FRERTHDZ ERbhoTz,

RADIOCHEMICAL STUDY ON THE BEHAVIOR OF GROUNDWATER IN THE
TEDORI FAN, ISHIKAWA

Masayoshi YAMAMOTO, Kazuhiko SASHIMONO, Hisaki KOFUJI, Kazuhisa KOMURA
and Kaoru UENO, Low Level Radioactivity Laboratory, Kanazawa University

Natural radionuclides of the uranium and thorium decay series of ground and river waters in
left side area of the mouth of Tedori Fan, Ishikawa, have been measured to surve as an aid to
identify sources and movement of groundwater in aquifers in the Fan . The CI contents in -
groundwaters from this area have been gradually increasing. The ratio maching calculation
method of analtical data was used for estimating potential genetic relationships among ground
waters.
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