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3PO1 NEUTRON ACTIVATION ANALYSIS OF ROCK
SAMPLES FOR TRACE U, Th AND LANTHANOIDS

(Graduate School of Sci., Tokyo Metropolitan Univ.' Inst. of Materials Reas.,
Tohoku Univ.z) oly. Chai', Y. Oura', M. Ebihara', M. Haraz, T. Mitsugasira2

Introduction:

It is important to develop a practicable method to determine the trace lanthanoids (hereafter rare earth
elements (REE)), Th and U in geological and cosmochemical rock samples, because their abundances
provide a lot of information in considering the origin and the evolution of our solar nebula and the earth.
Since the pioneering studies by Schmitt and the co-workers (1960), Morgan and Lovering (1968), REE, Th
and U have been extensively analyzed by radiochemical neutron activation analysis (RNAA). As Th and U
are the least abundant elements in our solar system (0.0335 for Th and 0.0090 for U (atoms/10° Si); Anders
and Grevesse, 1989), an analytical method with high sensitivity for these elements is to be applied to
meteorite samples. For determining ultra low contents of REE, a contribution of neutron induced fission
products of U often becomes serious. In order to correct such a contribution property, both U and REE
contents need to be obtained for the same irradiated sample. In this study, we developed a RNAA method
to determine ultra low U, Th, and REE in the same meteorite samples.

Experimental:

REE: In order to determine trace REE in rock samples, an analytical procedure for RNAA was developed.
REE are first separated by hydroxide and fluoride precipitation, and then purified by cation-exchange. A
special care was taken in separating the most interfering nuclides #g¢. Chemical yields are determined by
measuring REE carriers by ICP-atomic emission spectrometry.

Th, U: For these elements, we applied different neutron activation methods; epithermal neutron activation
analysis (ENAA), instrumental NAA (INAA) and RNAA. For ENAA, a Cd can (0.5mm thickness) was
used in irradiating rock samples. ENAA and INAA were carried by using a TRIGA reactor of Rikkyo
University. In RNAA of Th and U, we combined the ion-exchange separation and the electro-deposition to

purify ***Pa and >Np, which are neutron-capture products of 22Th and **U, respectively. Chemical yields
were obtained by a- counting of *'Pa and 237Np added as tracers.
Results and discussion: Table 1 Comparison of detection limits for NAA using
Tablel compares detection limits of Th and U the Rikkyo reactor (irradiation time: 6 h)

for different NAA methods, which were all Samples  Th(ppb)  U(ppb)
performed by using the Rikkyo reactor (fn: 5 x ENAA JG-1 41 31
10" n em™ s). It is noted that a detection limit INAA JG-1 48 104
of U by ENAA is lowered by a factor of three RNAA 1G-2 15 11

compared with that by INAA, whereas detection
limits of Th are not notably changed among INAA and ENAA. Although RNAA yields lower
detection limits for both Th and U than ENAA, these values are almost the same as U and Th contents
in chondritic meteorites. As we are to switch to JAERI reactors now, we can expect an enhancement
of sensitivity by up to 4 orders of magnitudes. For realizing this, we need to improve our RNAA
procedures for Th and U, especially by separating radioactive impurities such as %Sc, "La, *°Fe and

'8Ta and by increasing chemical yields.
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BIRH SRR e T %
1)S.Sudo, "Optical fiber amplifiers”,
(Artec House, Inc., 1997), p.200 InF, %45 Z-1  204+9 ppm i8R SiF,

L N
2)K.Shikano, H.Yonezawa, T.Shigematsu, InF, 520 2 A-2 12+1 ppm & bk StHE,

J. Radi 1. Nucl. Chem., 207(1996)413 . . I
adioanal. Nucl. Chem., 207(1596) GNSZH T A-1 0.691+0.010% BEFHEE

3) KR, 55 10 BIEED RS HS GNS 2479 2-2 0.11140.001%
THE. p13, 1999, LR GNS %H 5 Z-3 0.041+0.001%

Charged particle activation analysis of oxygen in fluoride and chalcogenide glasses used for fiber amplifier
Shikano. K., Nishida. Y., Kobayashi. K., Kanamori. T., Shimizu. M., Masumoto. K., Ohtsuki. T.
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[1] &k fh, 5 41 RIKEMLETF RS, A, JA05(1997).
[2] Kk fh, % 42 BFEELER RS, &, 3P41(1998).

Determination of trace elements in liver, serum and plasma of mice by means of PIXE
analysis

Yanaga. M., Yoshida. T., Ohyama. T., Maetsu. H., Noguchi. M., Omori. T\,
Futatsugawa. S., Sera. K.

— 113 —



3P04

R 512 L D HEEh R Z REED 5 0 [E1iE

(FFRIRE) ORME-E, REET, EAEE, HH . KUHEH,
RABA. FOETF. BHER KFE #

<HEE>

BITAERNICBIT 24 RBERRSICESELTEY, YAEKOBVWHBETE TH S, ZOHE
IR EATARRT DL, REEE, KEEE, KK - REBERFOEMRSERNBEND, &
R TIE, EMRZREBIZH I RAZHN T —TEHMKRE L. TOREIOWNT, BB
FHEAESEZRAWTHESB L OMMOTROEREZITV., EE~UVABIVHESBRZ TR L
BIAZ 8280, RZENSOEBEIZOWTHRIT L,
<EB>

3 B, 4:8&, 8 EED ICR R~v U A (FR) 2EHRZHAT 3 BEIFEE L THEHHRZRE
WL, F0t%, SRR (FBENEIER) (T8I E2 C3BEMFAE T LIick Y EESRER2ITok,
FNEFNOREHMKRTH®R., EREBSB IO E R - BB L. B A7 H#H%FT JRR-3
B D VIILEKZREF HBFFEET TRIGA- AR FF I CEFMTFRA 21TV, BHE Ge E/A
RHEZEERAWTYyBRART ba X MY —%24To7, E6IZ, TN PR RAEHICHSRZHEH I
IRBAEEZAWT 6 BRAFB Lo 7 RIZOWT S RO L. bl - R L7=,

SR>

BABICH D 3 RO EF~ T AR RZICESEHEIT, SBECHT, ELVESE
FERB LR REENRD biv, BEHLZIC L L CTHNRZHTHRE LizfF~ 7 A TIIFECH
LTz,

FAEHETOEBEELERAI-L 25, REHIC
H=b 4BEH» S 10 BEE TRBE LI~ U R TIL, 10°)
RS LI- OB CIERAAEEP RO, o
S BRI DRREN~ 7 R ZHOWTHLREDERB RSN
2o —H. 3 BGOBILHMNLHBT LIz~vw v RIZD 1o*
WTCiE, EHRFREIC L > THEBER & AEIZEEH
MIZH o203, TBREEL ORIIZRBE LWWENR
o,

4 BB OB LI~V ADOBRIBITAETHED
BEEBREARIIRLE, ZORLY, EHRSEH
TR LW R E NN AR E L - tEET
HWINL., RZBETHML T2 a0 MBI 10"
BTRV LTV, UL, L= UL g
ELHiIZmeR2BEIRESRhoT, Rk R
DEBILUERICBWTHREOHEABRL LN, 10
L LR, 3 HES,»D 3 BEMESRZHETHE
L. &5 3 B RETHE LB 0 D B 488251088 % THE Ltvy 20
AWBRTD 2L MEEEE. KR LRI —FL FERT S & TROGHRRE
TW=,

i Ay
R

WEERE / (ug/ o

IR AT
N N N S NN
i

3%
i

Na Mg C1 K Ca Mn Fe Co Zn Se Rb

Inductive recovery from Zn-deficiency symptoms by zinc administration
Maetsu.H., Inukai.K., Kamaya.M. Yoshida.T., Ohyama.T., Yanaga.M., NoguchiM.,

Suganuma.H., Omori.T.
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Because of phosphorus is one of the most important elements in life sciences and materials,
trace determination of phosphorus is essential in many fields. Although NAA is relatively high
sensitive for phosphorus, radiochemical separation must be adopted for the determination due to
induced radionuclide **P is pure beta ray emitter. Radiochemical analysis method in conjunction with
solvent extraction and liquid scintillation counting has been developed to determine phosphorus by
RNAA. To separate *’P from other co-existing radionuclides and measure liquid scintillation with
high efficiency and simultaneously, solvent extraction of phosphomolybdate with tri-n-octylamine
xylene solution has been studied.

The *?P tracer solution was prepared by irradiating red phosphorus and then dissolved with
nitric acid. The solvent extraction experiments were carried out by taking the **P tracer and standard
molybdenum solutions and extraction with TNOA-xylene solution with the total volume of the
aqueous phase and organic phase were maintained at 10 ml each and shaken for 3 min. After
extraction, beta activity of **P in the extractants were measured by liquid scintillation counting using
a Packard Tri-Carb 2250CA.

The extraction behavior of **P as phosphomolybdate in various HCl concentration with
TNOA-xylene are shown in the Figure. **P can be quantitatively extracted from 0.01 to 0.05 M HCl
with 0.1M TNOA-xylene. From the extraction of various molybdenum and TNOA concentrations, the
best concentrations for molybdenum and TNOA were found to be 20 mg/10 ml and 0.1M for Mo and
TNOA, respectively. Up to 600 mg of phosphorus can be quantitatively extracted under the
established conditions. A counting efficiency of more than 87 % was obtained for **P with a
quencher-free samples in the external standard method and the quench correlation curve shows almost
free from the quenching effect due to its high energy beta rays.

The method established for the determination of trace amounts of phosphorus can be used
simultaneously for the chemical separation of **P from other co-existing radionuclides and sample
preparation for LSC. This method is applicable not only for the NAA but also evaluation of neutron
dose from a radiation accident, measuring **P produced by *S (n, p) and **Cl (n, o) reactions.
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[TNOAJ: 0.1 M
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Figure Effect HCI concentration on extraction of **P

Radiochemical analysis of *?P in conjunction with solvent extraction and liquid scintillation counting
Liyanage J.A., Yonezawa C.
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Fundamental investigation and measurment of trace elements in tree rings using INAA
Aoki. T., Ko. S., Takada. J., Katayama. Y.
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[£& 3R] [1] S. R. Sarkar er al., Radiochim. Acta 62, 7 (1993). [2] K. Sakamoto et al., Phys. Rev. C 59,
1497 (1999). [3] T. A. Gabriel and R. G Alsmiller, Jr, Phys. Rev. 182, 1035 (1969). [4] T. Sato, Private
communication (2000). [S] U5, F43EHKHLFFER= [6] S.R. Sarkar ef al., Radiochim. Acta 55, 113
(1991). [7] G. Rudstam, Z. Naturforsch. 21a, 1027 (1966).

Radiochemical Study of Photospallation at Intermediate Energies

Matsumura H., Yamashita M., Haba H., Terada Y., Washiyama K., Kikunaga H., Oura Y., Miyamoto Y.,
Sakamoto K., Fujiwara I., Shibata S., Furukawa M.
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Ion Exchange Behaviors of Rf and its Homologues — On the Tracer Experiments —
Toyoshima. A., Shoji. Y., Yokoyama. A., Shinohara. A., Haba. H., Tsukada. K., Nagame. Y.
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Radioactivity content of papers (II)
Kobashi, A.
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1 42 EIEHEREHRASETE. p.79 (1998)
"REMFERRS IO —T 1 0F, BIRINF—IEEMEEE, DT, 200043 A 3031 8

Simulation of Ra-224/Ra-228 activity ratio in Peitou hot spring water
Kusano, Y., Momoshima, N., Sugihara, S., Wang, H. C., Wen, W. C.
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Retrospective dosimetry using luminescence by blue
stimulation from quartz at JCO
(Department of Chemistry, Faculty of Science, Niigata University)

OD.G. Hong and T. Hashimoto

Optically stimulated luminescence (OSL) phenomena involve the optical activation of charge
carriers (electron and hole) trapped within metastable energy levels of a non-conducting crystal
due to exposure to ionizing radiation and the their radiative recombination. In the process of
detection the luminescence is generally measured in a different spectral region from the
stimulating light with suitable filters. Whereas OSL have been applied extensively to dating up
to now, similar techniques can be used for retrospective dosimetry of areas affected by nuclear
accident[1]. Single aliquot additive dose method and single aliquot regeneration added dose
(SARA) protocol, originally developed for the dating analysis, are applied to estimate the
retrospective dose using luminescence by blue stimulation from unheated quartz collected in the

accident site, JCO Tokai, Japan.

The quartz sample used comes from a core part in a semitransparent bottle of silica sand
(manufactured less than a few years by Kanko Chemical Co.) collected around the Uranium
Conversion Building (UBG) which is located at about 50m away from the critical accident place.
Lower temperature peaks in the thermoluminescence measurement were confirmed the quartz
was irradiated of late. All measurements were made using an automated system, with computer
control of sample position, exposure to *Sr beta source, a heater and 16 Nichia blue light
emitting diodes for stimulation[2]. Luminescence was detected by a photomultiplier preceded

by a combination of filters, Chance HA3 and Schott DUG 11, at room temperature.

Retrospective dose rate for the unheated quartz sample collected at JCO using the two methods
were determined as 72+14mGy and 76+11mGy, respectively. They were consistent with the
values determined by thermoluminescence, for the various materials collected in a similar
site[3].

[1] Botter-jensen L. and Mackeever S.W.S. Radiat. Prot. Dosim., 65 (1996) 273.

[2] Hong D.G. and Galloway R.B. Nucl. Instrum. Meth. B., 160 (2000) 59.
[3] Hashimoto T. et al., Journal of Environmental Radioactivity, 50 (2000) 97.
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Radon-222 and Lead-210 Collection System Utilizing Silicone Oil as a Solvent

Hirose.N., Tsuyuzaki.N., Yamamoto.H.
Mitsugashira.T., Hara.M.
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Characterization of radioactive aerosols formed in air of a high-energy proton accelerator tunnel
{ain.
OKI, Y, ENDO, A, KANDA, Y., KONDO, K.
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Activation of silver items and coins by JCO criticality accident.

Komura, K., Murata, Y., Muroyama, T.
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Determination of P and *Ca in bone samples taken from the victims exposed to high-dose neutron -
irradiation at the criticality accident in Tokai-mura
Watanabe. Y., Yukawa. M., Miyamoto. K., Nishimura. Y., Muramatsu. Y., Takeda. H., Kouno.

F., Jyousima. H., Hirama. T., Akashi. M.
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[B1KET 9 R F IR LEERLERIGEE, 163-363 (1998).

Development of environmental tritium monitoring system at Toki site.
OShinotsuka. K., Yamanishi. H., Uda. T., Sakuma. Y., Kosaka. N. and Tsuji N.
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VCBREA TV EHE L. BB BEAUEBERZREEERE LTETyBIRZ vgA M —izkD
Be KU HPb 2EBUE., HEE. 4M HCl TR SHBE 2B I8, $HEERER Ba v
F—EMATREAEZRBN) DAL UTHERUE, WERE2EZELER, REBST MO LATRBELE,
R E K CHEBIBE UERBN Y U AR DP)HE, AW HC 2I0Z KRB 2SR L CRRBER Lz,
HEUEEEYEKTC—ESE 20ml) L. ¥ F L —&— (Packard ft# Hionic-Fluor 80ml) &
BALMBKRY VFL—alhy vy — (Aloka LB3) T S OBEEME LE. JTVF VIO
R NS —E2HWE, BTYTROEREERSEA Z 70T TS 7TCHZE LE,

(FEREER]
1998-1999 £ 2 FRICE>T 10 HEABICRIE LB TREOZHEEH%E Fig. 1 IWRLE, KK
AT XD PS. 2Pb,  nss-SO,F DRETRIXHAS PICKHHD S ZFICFH L E- EREWVERZR
T Be WOWTHRABBREREBBONE. ZOLI3RY— ik, AEFERTCOEZTLMFIIE—
DERTNI -V EFELBRS, ¥S, 2Pb, Be, nss-sof-@ 1999 FOFMBTRIE, £h
Zh. 62.2 Bq/m? 865 Bq/m? 5158 Bq/m% 4.5 g/m? THH. 11~2 BETCOZXLEH DK
TaEiE. 2B TED66.3, 71.4. 67.8, 53.5 %%‘:Hj&)ﬂ\%o nss-SO,> DEIGH S, ?°Pb, "Be
LHERTEDEN, BbEKD 2 450 70
*’S/ nss-S0O,> (Bq/ mg-SO,%)
fEiE, -£F1.0220.50)D5F
-EZ (0.621+035) IbhEW
HAlzd b, BhLTnwsZ e
BRBRIN2, 10 HEABOHT
BIIFLTD ¥S/Be HETRELL
. EHEHBDRIEY
0.0125+0.0034 THEB T
ERE,PSFEINSLLOEE
EEANICH 5. *S/nss-SO
EHOBMBERIZDOWT, 5
BET 2T > T\,

(- nss~SO4

—o—-35g
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Cosmogenic radionuclide **S and sulfate depositions in the Sea of Japan side
Funatsu.M., Yamamoto.M. , Komura.K., Tokuyama.H., Matsuura.H., Igarashi.Y.
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3P26 HEMMBO LS - HIREHPCEENDHMEY 5 B0

— RN R DIRES
(RAIF. EREF ) OBl BpF. MHESE ' BHIEX

ZEL5IE. BEROY S VENHAIZEET 2 2hE COF%E (Fujikawa et al., 2000) 128\,
ERMBROZ VW TIBEORE D 5 KkE EICHROM # % U-TEVA Biis %A W\WT Y > % 98
T55%6. FRYEODROVEBOBEICH LT, 75 o OENSEMEDS, LiF LIZEL R
% (20%%K0) T LERELTER, BOABHRITFIC U-234 O &35 IEEELORAGE
HEMTETHET 2BICKERMBEL 22, XTI, AROFLEGEERL B E
CU-TEVABIRIC L 25 L OREEZBRE L. &5 2 S SRR s % REt Lz,
REBHE

BEFMTBLUERI L (LY ITEBDOL VAR SEER), XEA—H—»oHRINT
W37 I3 (A—h—%Z% L > T Aldrich-HA, #1%-HA., Fluka-HA & &2 BEH5). 2R
DIDPOHMMBULE7IVBRIER, S0 - iR - BERBTEHME LS, RREELT B
I 2 NOHBBAIK Y Uiz 22 U-TEVA BilsZ AW h S L%IC X 3162084t L,
DEEREROBHRFPDOU-238 BEEZFERKESG T 5 XV-BESINEB(ICP-MS)IC L W HIEER LT,
VT OEREERE L, BAMIZEDRIEE L LT, RERNIIOVWT, ()R
BOH, (2) HIHLERE, 510°CKL. (3) MEMLEH. Co-60 H > <#i 680kGy Bif. @ 3@
DIZDNWT, HBRE L=, ’

EBRERB I UER

ZAoNEUS U OSBEINERZ, £1IIRT, TBIZOWTIE, 510°CERKILT 50% 28X
HOANEIGLNED, 7IVBOBE. ABICLo T, BRAKILL Y S H L RBHICL-
CTERENH LT RBERH oz 2EL. HUBBHOBE, ATHRORREDIXSDEN
REDoi=,

£1. EEYMOLWBRETRL S DY S VORI R

—pyy LA WO H 510°CE A Kb H < ik 680kGy B
T pe

iS1Epe Yy Na 17+1 % 56+ 14 % 9012 %
BERo+ 151 % 105%+1% 1005 %
Aldrich-HA 5 9% °t 6+1% 35+22 % *?
FYt-HA 7 % 100t1% 36129 % *?
Fluka-HA 12 % ! 51+25% 3022 % *?
BRy7E7IVER Eiee g 9% ! 59+36 %

U1 | UEfTR T, *2 6 BOKTOFIIE

References

Fujikawa, Y. et al., Variation in Uranium Isotopic Ratios *U/Z*U and **°Uftotal-U in Japanese Soil
and Water Samples —Application to Environmental Monitoring, Proc. of IRPA10, P-4a-238,2000

Analysis of Trace Amount of Uranium in Organic Soil and Organic Soil Extracts

- Examination of Chemical Separation Yield
Fujikawa, Y., Ikeda, E., Fukui, M.
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3 BfS-IAR A3 Kr-85 #Hll%kE& ORI
(1R BHTHIER L2, 268, 3MR5E, 4808, 5RAYBS-IAR) L HEE AL FLE R, ORI,
BERE KRB RARE $HRRE? ZRERRS, BHERS, TS, ALK BHERY

Hartmut Sartorius®, Wolfgang Weiss®

<IICHIT> Kr-85 (FH R 1LIE) 1, R LB ER O OOMHEERER LT H, Kr-85
DREFEE (91.3Bq/m*) i3, A ELICL B ELY LELZESKHINA TS, 4§13
0mBg/m*BEDEIEMIZH D, TDT=D, AMERLKRJBE~OFEE2MBIZ T, Kr-85RED
BERIIEETHD, /-, Kr-851F, KRALZFIZRBITA N —H—LL TR SN, KKBERETT IV
DORFECHFAEND, ZNETEN TIIKr-85DEFEEI N Al fERE B R F ki3, 2HLiEE
RENOREW AT TIL, RAY O RKEF RERFFEFT (BfS-IAR) F -3 725, CH,2F ¥V —4
RELTKrE TR BEUCGMEBICE AL THFREEZEHEIL. GMERN DR EKr&% KD TKrik
BHREEH/LIFH-ICE &, RO - EESEEZ AV TKe-8BAIEEZR R L,
<BRFERBLIVCERB> [ISEW TR EERETELFGBRENEESBRLBRAEER THAL,
FESIIRTEHNT, 1AM THIOMNOEINOKrEHEL TND, MER . BEFHZEME
LTHAAR S 2RI L, HeTIELTAI/EBICE AT D, VT, TAIGORE 245 EBRL
7-Kr-85BLBIEE CHHT LIz, HEEOEAUL, ATAELEE —flLEE - BHEE - T RA7a<s 7k
7D (GC1) —HRZRI/u<h57@(GC2) —FANL—7 . GMBE —H Rrua</Fh7@) (GC3) LT
B, BEIITAIUERB2HEE LIRS EETRCLY, KE&H 2B L,

ATALEREERE CTld, T AICLVCOEKR D DFEERREL, ZDH%HeX ¥V T H A% AT, -90C
WA LT a— B P ORTOAEE (EHERA60m) ICE AL, Kr2REIE, BE, 2£%0
REDEk o< MU BE. BRET5, TCODRHBTEREKR D ORELHERE. AILEELE
K[IF CMAL T, KrEl 52K/ b S IRIEAr CHREIL-BHEE (EMERF0.5mD) (ICE AT 5, B
#%. XYV VY —H2EHeDHSLCHAZER 45, ¥V ¥ —HVADOCH,~DEE L, CH,ZGME T+l
HAELTHBER T2 Thd, IRWTE—F TREIHLETW, EER~OREFEBE 55 2CCLE U2
IZEY I a< My BERTT,

BiEENOELNTREHI, GCIOMSSAD ALY ATLT, ZERER H+KreAK 45y, CO, N,O, Xe
EOBET D, GC2TIE, AV AT LTIE MR EAWT, BBR . BEREDOEKR[ERKY EKrD 7y BEA1T
STWD, GC1E V2 TR EINZKHIIAL—TICE A SIS, RIERV T THA—TNEHEEL,
CH, A DKrORE LY — 28385, WPBICKTIEEEEL, GME THET B FHRIZ1T5, BfS-IAR
THN LI ETREFER LU TROIZCGME OF I FEII50~60%ThH o7, 2 BIERER S EEY
AL RTALEEIEE HE AL, AEHE A & (F91Bah H40Bq) EGME RO EE T ITIFE R 1S
BHBIEWHER TETZ, GME TOMKERIED—F T, GC3THNAL—THOL EKrE E OB ERE
2179, GCIDMV IR L 3 HTREEIL0.5% A F TR OB E L EM LTZ, GME LVRDT-EHEER O
T ORDIZAN—T KRB LN —THNOKEE LVLEEKrENOH R E2 RO ZIITIEERR
HOKriE B (1.14ppm) R U T, KRF OKr-85D M FRER EZ R D7,
< FAYBfS-IARZG #T L & D L8 >

BEY 7Y TR B TIToTEY, KEFELHT K ONAYBS-IARTENENSGHLTT —4
DO EL TS, 5 ETIZI0EOREBL DT 21T 272, £DHH3-D1%, BfS-IARD 45 #TfE R H3 720
e TEOT —ZTHBREIT o7, [LBEM TOLHFHERIL. BIS-IARD G HTFE R IT4% AN T
FIZE—BLTEY, ZOXEBHRAICOWTHRLL—F&KLT,

Development and implementation of BfS-IAR observation method for *Kr in air at MRI

Igarashi, Y., Aoyama, M., Nemoto, K., Miyao, T., Hirose, K., Fushimi, K., Suzuki, M., Yasui,
S., Asai, Y., Aoki, I., Yamameto, S., Fujii, K., Sartorius, H. and Weiss, W.
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BERRNRICB SMELYTFT ORREFESERE (2)
BERRETHE>5-) OFNIB—. SHET. MEASE. EBnG

~

(BZC®IZ] H2BOBEEYTREDLHERCHFMEEENMNBHREIND L3 E<HENTNS, &
FESRBLENCHR VR I DVURIZT T RO 24Th DREHREREED Be WEHIND Z & 285
Lz P, AW, Ihs OB EEROAYEBROBEZDHINE, MOKEEDBEE - HEHTF
WRRIR EZFANRD ZLITE D, KD OBKNERED N - B8 CHAD S EMANOBEAN =X
LT AHAERSZEEHNET B,

(F 7] BHELRRIBVWT, ®Y. ASVFA T EOWESY. 7oA, THARUTII RS
J AEOBERERMU 2, MBI TESETEARNC VT TRE L, # 110°C THEER 450°C TR
ftU. TIORXF v IRBITHEDTH O IBARZ bOA M) —AREBIE L, HEEORHEICIIED
FNF—ERETO v RRENERER Ge FEAERIBTRZ ANV, HKBH O 24Th (24.10) OEES
ZFNRDZ0, WHEHEEHIEIIRORLITo . ’

(BREER] EFEO6 AITERLUZRYONiE (IR H 5132880 OEKETH % 24Th WAE
B1kg¥/20H50 BB I ., TOBRBIAMBORLAMELZEZ A, TOBREIXZTh Y
DRI THEL . BAEMIIIBKED 28U L E#H DR 0.5 Ba/kg (EERMUED) Elxolz. Lk
o T BYHBICRIICRE S N7 24Th OKEEHKSOIEN SEFNICER VAT Z &N
Doz, Fig.l IR Y ORBH O 24Th O EEOBMBEIMRERT . FRRRRIIEESHOH TR
<HEBRIZBWTHALNE, EEL, BEOBEI 24Th OBBEIIXSEZVDEETHRL. BRKTHEFD
BEIIN5Ba/ke () BETHo s MESHYHOTOMOZLETIE, 210Pb 3B A TH 10 Ba/ks

(&) THoRMN U526 ULIT NI TARROD 214Pb (226Ra). 212Ph @8Th)id T HH 1Ba/ke

(&) UFTHo7z. RYTIHMERNICTE > TWEPICHRE D BEICERBRED 24Th St I i
ZERENS, ZOBMITETI I N EOEMNESHEEL TSRO LRI,

e 100

= o

o

N~

S & 10

o o

>3 %@

52 o

=N 1 [€2.8)

§ S . 2000 QR0 0.

5~

g 0.1+ T T T T |
0 100 200 300

Elapsed Time (day)
Fig. 1 Temporal Change of Radioactivity of
234Th in Ascidian Livers.

ZEXHE D BB, BABEHEFRE 55 1%, 5l p.138 (1999).
Natural Radionuclide Concentrations in Marine Organisms

on the Coast of Miyagi Prefecture (2).
ISHIKAWA, Y., YOSHIDA, N., KAGAYA, H., HOSHINO, K.
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3P29 U5 URYIEROFEE T TF ST Fa s
(MHERER) &3 &

[izU®iz]

B L VIR BE R DHIFB ALY ZBE LTI, AAE 6 H TR E R MEBE M B3 D 1B
S UTCEMRHREENIEE D O0b 5, HUBASIE 21 HIRICEIT 2 2ERMLEEREDO—
THY . BEHMLEREE b RIFBHEEPERHEFE =2 —RE 2 5 THHBL TV 25 L 5 IcHBL
ST BRI RNRDDZBENTTRLETHAI L, FRLLTHMOIDT 7 a 'k
BZTHENRD D HENRY,

FHENOEEHE LV OBRINCDT 5 G T OBSEEOBATETMET 511, #TX
L HBWEICB T DEREOEE AR OREL KL CHRRT 52 L BBETHS, Lirl, £
BRETEHEONDIEL DT A—FZIIRABENOETEOFEAORRIZL > TEHELNDEHLDT
HY ., TONRTA—F e THFENP DEEFF S OBRIYNIMNEL THHIT 2O TR, K&
RAREEMEERS ZEIXTERY, 2072, BRI\ TR ZNT TBRICEZ o 84
BT D LIK o T, RGO 2BBOEBREZMATIL VI T Fa 547 el (KRR
BE) APEELR>TVD, 72, F7RAEMEIZEENDIE/LVOBY 7 RO
B, FOBBEZTOLDTERLEZY, BEPOXHZFARD ZEIIRERETH D, Z0kd,
YT R E AR T AMOBLEELERT 5, OB TEEROR Y T,
NI DA HEFGTRRLET, TOXFEREMET LI LNERFEL 2TV S,

[FF 2507 F e 7H5E)

BEHEEROBREBIT Y 2 XX, TR TV A TRIEND, 20X 57T Y 4 TE
EBB%Y, BAxOBARROMERRLERGOLR® T, 7TF 277 Fa JHREOHRANHBED
HZEMBFRETH D,

(DHTFA - BEARFOY T ARE U T VERBRRIG L TN EREIT BKE
(2) TEBRAY) - TSR Vafg - MERS & T EHREIT A KE L HE

Q) VT U GR——GLRERR L ARIEA I = X A

(4) TEEFRER DB TFAERFT - WE e DN R

(5) BfLFR R VT VTR - BB L FOKE - RISFE

6) VI VvORFE— T VBRRIG L EhEEHT 2 KE

HERILFANZIE, BRR COREBEEBEREOEMRE - FEREE - BITOEE - B{LETiRkE
DOEMEREE - KR TBVKGERET TONRT A —F ORESE, EELRBERZ, TF270
THulRHRETINGE LD I AA—FT BRE LU,

Behavior of uranium series nuclides and study on natural analog.

Kanai, Y. ( Geological Survey of Japan )
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3P0 RO S BRI X A I & D BRI L e SLE

F1—R 2 DNEE S+
(EATEITERT | NTT BEAF 2)  ONAEER L, FW#hT 2

1. 3oz

ZHEN—-FY (Wb 2EMER) ERENBZRKAELEIEDO—DTH IRV P U EDEHRIFO
& - HERE LTULLKFEINTWS, LPL, IALFIERE LIS 2 FOEZENIXHRD
AHFEEANVIERIICBOTEINWIIDPERETH D, COLIRREIFORE - L RREITEKE
FZEALBPEINTOWRVWODPERTH 2, ZHAEN—RLE T T 774 MIEMLEREANBRE
CEPTRANCEB U AEERRTEY, HECEEDEN LM ERBICRE LRV EE2R
H 22k, RESFDLSOMBRIESEZEMDPLDEETHIWRRNY I TS5 KI5 HAIT
XZENE  EREROMLFEDLELRS, 22T, BB COXGEEEE LEZAXFEL LT
BB WERXBONECEBL, ZERZAVWTESAEN—R U IZRE LRV B Y OEEBRHE
BilAT. I HIT, DVXaPFHEERZ AWTXBARY MNUVERIFL, MILEEICBI IRV B
DOIEELREIZONWTEE L,

2. FhER

HROZHEN - IRV BV 2 +HRCRESI L 0RAB L Uk, 2 HE T —L V2N
— 7 V) E I AT O = A YEREE (ALS: Advanced Light Source) WZBW T2k, E—AL T4
> BL-8.0.1 OEHFEFXBRARZ N A=Y Z2HNWT, NVEVRERBBLT TV 7EBD K
XRBHZART PNEBRIELUE, ART MVD SN ELZED THEEDEWESRARY NV ERS =9,
AlEFEREZER 2RO ONWT 7~8 IEEZES L=,

3. EEER L RER

RELVEAVEVRESEN - AL TI VD
DOELIEN—RB)D CK XBEHART ML, B&
VIRER VL DART "NERBTZEEBDON2E
PDARY MV DVXaFFEEETREHELERVEY
SDFD C2p BEFIRFEEE (DOS: density of states) A%
ZRNVEKLIZTRT. DOS AT ML 05 eV IBD
Lorentzian B8 % DOS ICBEAFAA THEX I, K ,
RYE—VHEEEXT a - g CRELE. 77 V7D - L
ARG MVEREHIZT 57 74 MRDRAZ MV e ‘
EREELMTZ DS, ZHAEN—F Y OEEIRE
BRNZT 2774 NeRASETHDIEDERTE D,
NRYBVIREREDP S TV VRBORRY NV EBE
LBIWEZESZRY UL 283 eV [TIEDE =R IVF—
Y—2 ¥ 278 eV fFEDEL—V BLI I NICELZ S K
TR F—F—)VBRT, DAY MUERIE DOS
AR MVOBIR L EERIZI—B TR S, 2D
EDFARY MVIZRBERY B DADARYT MVTH
3 ZEWRBEINE[1]e AT MVEEMICET L=

(A) benzene-adsorbe
microporous ca

(B) untreated
microporous
carbon

C2p-DOS

BR, N\VBUHFETIT7 A4 MEE OEELK 3 g s

A-@%D’ /\\y't“y%?Giﬁi??’f }\@L:?\beti T T T | T T 1 T | T T T TI LI T

ETAFICEA LTV 2 EEEI N2 250 260 270 280 290
Energy/eV

[1] Y. Ueno and Y. Muramatsu, Cabon (inpress). 1
[2] Y. Ueno, Y. Muramatsu, M. M. Grush, and R. C. C. Perera, J.

Phys. Chem. (in press).

RYEBVRESHEA—-R @A) TF Y
2 DEILEH—R U (B)D CK XBFEHXZ <7 b
W (ER), 25X 7 ML@A)- B)E, DV-Xa
STYPERTHEELERVEVZFOD C2p EF
REEE (FRD.

Direct observation of organic molecules adsorbed on the graphitic surface of microporous carbon

Muramatsu. Y., Ueno. Y.
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TINHLMBRIZEBIILFIN——REDRH
(REM* HEf*») ORBEX* EERS—* BRI F*

[IZTU®iz)

RNVF M-V —Hlid, ARCHE L ESBOARDOREMBEZA VNI LD L
D, ZROTRICODVWTZOWHEN, MENEBH LR -£HAREHETRICTIE L
WL =Y —BiiiCtH s, COEMZAVWERBL2OWEIBHRCEDOIN TS —F
T NF PV —DREERECIELDODRBDPMISNTEE, REDPLSBEESY —
TYMNeBBRTBBES -V v MIEEZRETEIZLDBIRDNTEEN, €45 —4
YNDOBAKBETINHLREZ L AR, BECINVF ML - —BEIND S
EWBBoDTHRET B,

(28]

BV I9A4r0borCRELEES -5 v M17mm@ X0.1lmm, 791.2mg)
ZHEFRIKCH TR L. 1/2(387.6mg)idRRE IR WV EA2mlUZ B L =5,
K1lml, RiER2ml%MX CEHBTF)V10mIC2EAE LTHML =, 1/4(203.1mg)
E7INVHLAETUE L=, BB, ZA7 5 X239 T9.4906gD KR L EMX ¥, #60°C
TERABHKLTTINVHLZER L=, BHEO.1IMIER., 0.5MER. K. 0.1MHE,
KOBFIEESMmILBLIEDEYE,. Ev Ry N CAHEERELTAEL. ThZho s
EODy R2ZCGe X BERMPBBCHE L=, BYVDL/4ZHBLLTCRSEOE Ty BAIE %
1o,

[RRLERK] _

KBREESDODEBLETIWHL (AR) 2D, KBOHUABRSFNITHRER-
TEENZRFPAATVOBBRL L THL. EB. ZHB. ZVHVCRBIRVED
B—-WHEBO—F0BELRVES,

YROBE B LM TH 20.1MIEE, O.SMIER. K. O.1MRBEEE., KICIZ&~L57.
6%. 6.0%, 1.9%, 0.9%. 0.5%VHHIN, PINVHAIZIK3B.1%DPE>TWVWSECZ
ook, HFEBR~AOHMHEEZ2ARBICIRS L, BEEE TiZAu, AgiXiITL A YH
HENT., Ir40%BETH 5. HFLHETK(Y, Ce, Pm, Eu, Gd, Yb, Lu)ix70~8
5%. £18B% /B (Sc, Mn, Fe, Co, Zn)iZ70~80%. HE2538#% & E(Zr, Tc, Ru,
Hf, W, Re, 0s)iZ50~80%. 7))V h U &/&E(Na, K) 7))V h ") L EHEE(Be, Sr)id70
~100%. 3E&/E%E (As, Se. In, Sb, Te)iE55~80%TdH > o

UEDHRDIPS, F—F v 2KB7PNVHLAL LTHEVWBICHETAZ T, AE.
BEIIINVFLL—V—2RBETCEZILPERINE. KEORBMIIFHEHL WML
DINVF PL—YV—2EBESICLPHELZRICHD.,. EREMETHE(Te, Ru, Re, Os)%
bERILTHB, =EL, BSEEI M AV ERDPABLIDEVWED, 2N NDT
VERIZKBERBEMEWEZERT S -0MEBI RN,

Preliminary Study of Amalgam Extracting Method for Production of Multit
racer
Shibata, S., Enomoto, S., Hirunuma, R.
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1.

Radioactivity / arbit. unit

IVFF 7 177 D ELE
(EF. TNSY) HZE =PAOMM 307 B4R fisE, NHE F !

ZU®HIC
FURBRE 7S EOMEFTHRIC L O AT 2 R HEEE ISR X 1T EAN S O EHE
INTB, ZOEBERNT ZMEPERFMFEELFLMNED SN TED. ZDIDDH
G R F D54 & LT ¥Sr-Chloride, *°Sm-EDTMP, "% Re-HEDP,/Lu-EDTMP 7% EER &
NTW5B. "Ly BEIBEMICERNEEZ ONE BHEL VF T T 7 4 —ITHEYT5 v AT
U DV OIEHICE S B 0 L6 75 H) 2B LT3, ZOHEBEEEEICE)I K
TRBEFI DI D DG HHERIESN, /XA EEHIENED EFINTN S
L U 7Ly O R R L 2 IR R 3 % LT R N EhiE &EEEE’J BB 20T
L D WEEREFHOEN, "TLu(160.9 I)ERIEEZL OND, JDIHELILTF U L
(LupOg) D HEFIT L A ERFEIR ST 2470 Ty O RIS, MEMKTH S "™ Es—Fy
NIRRT B AR R D BIAE I & A A R BERIC & D 58 L7,
TR
B (k)L T F 17 In(LupOs , Jhonson Matthey) 30 mg 247 EEIZEH A L. FTF(UMTR,J-5 Bt
FL)T 591 BrE btk T-#841(2.63x10™ nfem? - sec) & 1T - 72 1% 318 HEIDKB A A B T4
%‘ﬁ%}fﬁi‘-’) 7":-0
BGHAAD Lu.0y ZEERRIIER URREE D%, 041 M BB THER LT "W 240
LuCly #A#R 20 mi(RHR) ZFAB Uiz, £ LT, B4 U RX#U I 77 L (Diaion SK-1,100-200
mesh,10 mm ¢ x100 mm,7 €= LENZ L. 012 M & FaF o1 BEERE ISR 2 IR EEK
ELUT. BlAEEmTH B *Sc, 'Y EHIMID MLy ARSI Lo, R TE A K1
IR L7
BT D TSI v a vEED, 3M EBETpH % 1 LUTF ISR L. B o A o cHfilg
71 Z s (Diaion SK-1,100-200 mesh,10 mm ¢ x100 mm,BEE)IZIEA L7c, £ LTL 0.1 M EBT
N5 LEERLE NoF a0 VEBBERIEAZ R E LB 6 M BT 7Ly AiEH SRR L.
RHHNZ 01 M HEEREIR & L TR L7z,
177mLu\ Bge M EDBETEER L. HPGe BHESIT L B 7 HlEN Sk Tz,
FER LB
57 Ay MO RFIRROBIER & LT, *5Sc,"Yb, 70Tm, 152194y, 10Th v Z 5B
BT RS S LETIEL B OIS A, £ LT TR A, DT 1Y, 0 Tm DJiE
/"’m LT B EAmERL 177mLu DorEEs kT,

T T T T T T T T ] Bwoh Ly o SsERI. Bl
1 THRHZIHEWLT 182 MBq Th-72s I

37 =7 AR R O RST6E
18.7 MBq IZt LT 97.3% DINHETH -
720 Flo. BAHMLFERIFLEL 1T 99.5% Ll |
ThoT,

Bohie LSRRI IIAE LS
YD E IRt L7,

S Sk
ZRHE fif. RE AL BB BER
(n, 7 )BUSIC K O BET B K58 R
DARF 7 Lu DRI,
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Preparation of Lutetium-177m
Izumo,M., Matsuoka,H., Hashimoto,K., Uchida,S.
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Synthesis and HPLC Analysis of 177. 177m,u Complexes with Aminomethylenephosphonate

Hashimoto. K., Chen. D., Matsuoka. H., Sorita. T.
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Shimomura.H., Yoshikawa.K., Muramatsu.H., Watanabe.S,, Ishioka.N., Osa.A., Koizumi. M., Sekine.T.

— 144 —



3P35 < )VF b L—Y—EIC X B IEREAERBRAKF O
JuEDOYLEIZ BT B 0%
URKRZERY | FERF2) |
OILJIBIRY, BRERL. HAK—2, EEAITF2, Hk !

(XU DIZ)]  BAHEEEDSHELS S, HTKIC L o THEA MRS LS b IR
THRREUEREZOND, TOHRE. BUEBTOBEOILBBERKLEERBILL. TOA =X A
FHLMNT B LR HBAY DRIV THETH D, AR TILEBIEHERIC LT
FL—P—EE2BR0 AN, BR2ZE—DOFHFEDOL E, BROMBAKFIZEIT 5 ZFEED LR DI
BEEEEE L. SHORRMOMELRE T, SHEORRICET B EHREES - Lk, #
BEFLVEHETHECHRETHS, . A— S VF T 5 7 4 —Z L B RROBITREOH
820, BER~DOILRORERIFFEOFTME HIT 72, '

[£5R] ORBRCITsh=EFmRE (LEERE) 1T&Y 22t onitigEro—
5 (hL—Y—tnL) [ZeVF b b—P—% A, BRIEHERZIT -7, Ge FEARHEIBIZE
Dy BAXT PVERIEL, BRF|EEZN L TLFDOELV (ERCELV) I2FR U gHtEesEs
ER L, SaREHIEn (BYkd) LELERO 2@EE AV, @F— 5204757 40—
CEVEARIZBITS FL——OBITREEZFAN, OQFARABLHYLEEL THEEZEERK
T == MA, TR L DREREOENZ T T,

[(BRLEBL] FBEATEERIVEONEEILED b L——EAFOHEE T 53K
AP OBEORAELE Fig. 1IRT, v VF b b—Y—IZ&Eh7- 14 5% (Be, V, Cr, Mn, Fe,
Co, Zn, As, Se, Rb, Sr, Y, Zr, Ru) ® 5%, V, Cr, Fe, As, Zr, Ru O%1Bi% 40 B0 ER CiIEE
STV, BAEEOER THEPEH (Fig.l). TOREE, BEALE CIIMREBERRE W
HEEZOLND (BULEL1.0%, &EE:0.42%), Figl D75 7 DEE ML, HEERE De %
Kbz, ROONE Deid, A AV BT ¥ ¥ MTETFT 5 B BIKP TOH#ELRE Dy & EDFEE
VRN, A= FVFTT I 74— LV BEINEBITREIL, BITREIMEETTIIER
BER - HER - SRRICEEL, B CRERSEICHN S FETH I ENbhotz, =
DI HLEEREREMHEICL > TRV HL, EXROBRERG~OREFRELTZ, HEORL
HEHEDTROILE - RELHOBRE S X EHHET NV E, BERMNFTH S,

6 : 6
Weathered granite Fresh granite

5 ) 2 5 —o0—Rb
8 g ——Sr
o 4 /( b= 4 —e—Co
2 -
X 3 X3 ——2Zn
g e Mn
32 52 —A—B
=) z e
= / “ ~ -

—X¥—Se
0 0 R e —
0 10 20 30 40 50 0 10 20 30 40 50
Time (day) Time (day)

Fig. 1. Diffusion curves through 5mm thick granite disk. Y-axis shows the ratio of concentration of each
element in a diffusion cell to the initial concentration in a tracer cell.

A multitracer study on the diffusion of various elements in pore water of granite
Egawa, C., Takahashi, Y., Enomoto, S., Hirunuma , R., Shimizu, H.
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Solvation number of Tb(III) in a mixed system of methanol and water
Mabuchi, Y., Watanabe, T., Kawasaki, M., Yanaga, M., Suganuma, H., Satoh, I, Yaita, T., Takai, K., Narita, H,,
Suzuki. S., Tachimori, S.
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Ref: T.Okada et al, Jpn. J. Appl. Phys., 39, 3382-3391 (2000).

Mossbauer studies on particle volume distribution of a—-FeOOH in rust formed on weathering

steels

Kobayashi Y., Okada T., Ishii Y., Mizoguchi T., Tamura [., Takagi Y., Kihira H., Suzuki S., Ito M.
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Vertical Distribution of Elements and Chemical States of Iron by Mossbauer Spectroscopy in Yatsu
Tideland Sediment
Kataoka,M.. Matsuo,M.
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Nakanishi.A., Hagihara.N., Kobayashi.T., Miono.S., Manabe.S.
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AR =L AD) 7EFIVNT v kD HEREERD
5Gd AZANT T — AR RNV Lkt R
(FHA -8 OF EE. &F F. Fomie

1. BB

BxlL, P°Gd AANT T —HHEREANT GAUD LEMOEE E LEEEICDWTOHREZES
eI, ERETR - TER, GAIID-EDTA$#k D Na B & NH, HED 12 KD *°Gd A AN 7 — Z
- R MVORIE TR TR (%aQ) IWIIERMRBD s, BEAS TN (6) TIXFER
CTHolz, Fx o GAID EEICH LT 0FEHEEZRFTE L0, GAAD 7EF N7y

(acac) FBEMEEEZRY EWTRHRICHENRTVWS, SR ING OFRERET S,
2. FEBR
(1) $EAEDE L XEICHE- TR L, acac BEMAIIFIC(L2HOLOEZFOEEFH L,
MR XBREH (XRD) Ny — 2 ORIEIIELBHRMU RAD-2CEFEA Lz, FFEXRD XY —DFtHE
1213 7 b 7 CrystalDiffract 2.1 Z W THFR 27, (2) AZANTT —ARYT NMVORIE : BRiR
BUEuPd, EBUAIEIEIC 12 K ITHAI LT, WissEl #:8 MDU-1200 & X DFG-1200 % FW T #l
E U~ BEHEORIEE WissEL #:8 MVC-450 2B W Ttz 7=,

3. fRBIUER

XRD &0 &EERK L7 Gd(dpm), (dpmH : P ENT A AY V) id. BHICRESNTWS dpm
B TOVENE L= —BIAET, 8GA M A  REBRTERMTH S Z R TE =, bfaH (R
JAN R TIFaTeh 2)  bzaH RN T R2) s taaH (M) 7)Ao 7E2FIL7 & b
>) SRS OB E BB T LT 2 KM E LTz,

FICRAANT T =T A —F EET D GA™ 1 4> OERMRRZ R LU, |EFAHO EDTA # 4
BELOREHFITREL 227 J BIEEEOER b —HITRUE, (RRERETHS. &EMLE
O S OBEIC LD EH-0.2mms" A5 0.9 mms OETET B, IRk LTSEO
acac FHEMARSEMAD 613 0.63 mms M5 0.65 mms THY, BEEEZLLIFERUCTHB &M
bhd, Zhidacac FEMESEETIE, FEAEOEBEN O ICEASHENNIVWEDEEZLENS,
Gd(dpm), $8ED e’qQ 13 6.49(9) mms' TH V. MD=DD acac FHEFEEREESIMN Zh
13 GA(dpm); M 7 MM O BAHEEFL TWT, TP O 8 NS L RizD =DMl N 5,

2 7D EDTA $kth & Gd* 1 F 372N GAN,O4 H % Wik GAN,O, BB TH %, 4DV T
J g O Gd* A 13 GANGO, BB TH 2., NS DEED 6 & acac FHEFHEED 2 &
HETERTHE, BEP TG M F U CHATAIERETORMEZ 2 &, d/hE sy
Rans,

%Gd Mossbauer parameters and configuration for some Gd(IIl) complexes at 12 K

) ? 3 2
Complex —— 90 Configuration | Complex €90 Configuration
mm/s  mm/s mm/s  mm/s
Gd(dpm), 0.65(2) 6.4909) GdO, Gd(bfa),*2H,0 0.63(3) 3.09(5) GdO, ?
Gd(taa);*2H,0 0.63(5) 4.47(5) GdO,? Gd(bza),*2H,0 0.64(3) 4.43(8) GdO,?

NaGd(edta)8H,0  0.62(2) 4.72(3) GdN,0, |NH,Gd(edtay6H,0 0.60(1) 3.62(2)  GdN,0?
GdFe(CN)@4H,0  0.61(1) 424(2) GdN,O, |GdCo(CN)e4H,0 0.58(1) 4.19(4)  GdNO,

KGdFe(CN),3H,0 0.54(1) 4.493) GdN,O, |KGdRu(CN)#3H,0 0.61(1) 4.713)  GdN,0,

5Gd Massbauer spectra and crystal structures of some gadolinjum(IIl) complexes with acetylacetone derivatives
Wang J., Takahashi M., and Takeda M.
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3P42 $UFAHNNA— MEEDDV —X o BHEE
RAANY T —ISTG A —A

(A - B)OMA & B+ a3, B R

1. EU&i

AANY T =S5 A -2 THIEBFNZQ.S.) &, HEFOBHFIFOLLERBUTAEL LTI

$5. EDEHIZSETHEDIOHERNA.S.OMMEDIFHREETITSI I LPERAGNTERLD, &

ITHRE SR & U TEB ShTWwBiron-dithiocarbamatef&{kid. M FPROVEELEAETHEALT

W37zH. DFHEREICIHFREETH 2D, SHE—FEITFHEHETHIN-XeEEZAWVWT, 7

DEFHEE & ERN0.S. OFHE = EH 7,

2. EHEAS X X=Cl,Br,,NO

B 1iZFe (dtc) XEERD— BN R D FHEEE RS, Feld

FEREZHD, XRFEz@ LZEBIhTNW3, EE

BBEE FoERE B EMH U, Hartree-Fock- S 8

Slater (Xo) AT & B—BFAIN F=7 2 EFNT N/( B

EEES&T. BENY MVERDEZ, BB, DV-Xo S s N

HEOADYS ASRBASORINERSL&>T  &f &

FFE S 7zSCATZ Wz, . .
Q.S.=1/2eVzQ(1+1%/3)"2 Fig.1 The typical structure of Fe(dtc)2X.

Kt 0.S.EBEAETVVIONBEERTH BVzz

OEFRRTHD. HRBRGUOREER NS & TRETE 3. Toble.1 Figen Vectors

P+7Py

X=C1 +0.3416 2.7310

3. BRb&LUEE X=NO +0.1302 1.2511
#1iZ. X=C1B X UNOIZ BT BFeAf A > DEKER &+ UpSpin&DownSpin Bond Overlap Population

DEFBEZNETR Uk, —HOBRIINTHEBENBREEEZE LT X=C1 Fe-S 0.4772

BB, FhoREERILSBREWZ, £z, EHEEEARER0.4~ Fe-Cl 0.5060

0.781% LEBIZRVEEEEERLTWS, X2EFe-3d#ED T X)L F— XN0 Fe-S 0.5027

EAFERLTWD, FIAFIOHEIXILTHD . ROHEIKIAE1OK FeN 0.7003

FERLTWS, UpSpin&DownSpinDBEF#RX B UTHE U ZER. ZORRAEVBABEHRIH
Tzo FNODEREREZ T2z RO 6. HICFRITHERQS.ZHBBZILPERE, HETERE
EFHIZRUTz, X=CleMMS BB A0HERRAE > L SERBELEN 272D X=NODFE IEEH
BEOWL.BOREEIDN.S. &R0, BB, TOERAS.En=0. 0=0.21barnE WS RED T THE
LicbDTHB, SHITRBARHEERIIDODWTHHRET %,

3 Up Down Up Down 30, %
FX=CI X=NO o
E = 261
== — :
25}
=0 -© e
Q
> — — £ 20t
> F —=0 — = x| = i 1.82
5 1 po— v |
c pac Ly
LLi 1.56
- *x — s W
3F = = p— s W calc.
= = Flexam.
—0@ 03
HOMO=0eV 1ol—fm 108 , . ;

NO Cl Br |
Fig.3 Values of calculated
and examined Q.S.

Fig.2 Energy levels of Fe 3d orbital.

DJ.L.K.F. de Vries,C.P. Keijzers, and E. de Boer, Inorg. Chem.,11,1343(1972).
DSatoshi Fujii and Tetsuhiko Yoshimura, Coordination Chem.Rev.,198,89(2000).
3)H.Adachi, M.Tsukada, and C.Satoko, J.Phys.Soc.Jpn.,45,875(1978).

DV-Xa, calculation and Mossbauer Parameters in Iron Dithiocarbamate Complexes.
Takashi Segi, Satoshi Fujii, Hiroshi Sakai
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AIP, 2B ERNEHERAMELZE T 515-deoxy-TICD
MU FY AEBRILEZFDFH
(EBAT'. KBRASA 4B, KEHARES, 2AKEY  HAER', Kiifms®
mamExt, Omazx'. BomETs Bona®t srar’

RER 4G, REERIZHFLVWHER Sux 44219 ¥ (PGL) XBERYT TS
47 (IP,) #FRTAHLEDIC., ZOIPICHL P OERNICEAT IBRERRER
SF15R-TIC (1) DEIBUCEII L7z 10156 + U F 7 A fbfR2% F v 7/zin vitroA —
NGDFTTT 4L BIPZREERORIBITZ TV, IP,VEETE., BE. LE.
28 EE, BELELIMMICBETAILZ2HO I LA, €512, ISR-TIC (1)
HIERRBEOC-ISHEARFHLE2RHEDI L &, 158-TIC (3) 25IP, 7213 Th  KiHH
PGLEZHME (IP,) IZVMEATAILIZEBL T, C-ISHNOARF 2HH L., HiE
L DHBEMALL L& W15-deoxy-TIC (4) ZFEE - L7, 4DKEERLIT-
AR, AN ERIP,ZEFRICH L CIOBEEVREAENEB L UEREL O DI L
Whhoi, 0., 41146 M) F7 LA EEESEZEH L. TNZFHEH L Tin vitrod —
NG VA TT T4 - REBIP,XBROBABERN B L UEEGERLITo 72,

X = H, 15R-TIC (1) 158-TIC (3) X = H, 15-deoxy-TIC (4)
X = 3H, 15R-[*H]TIC (2) X = 3H, 15-deoxy-[3H]TIC (5)

Synthesis of tritium-labeled 15-deoxy-TIC with high binding affinity and
selectivity to prostacyclin receptor in the central nervous system

Suzuki. M., Ohyama. T., Fukunaga. H., Hosoya. T., Watanabe. Yu., Watanabe. Y.,
Noyori. R.

— 153 —



3P44 Re-186 &= I v ORI
CRKRIC, JFafdE ) OBIER, B, )W
NEFTEAT Y, RSRTY, AEEEE] !

1. I

V= A (Re) X, 77 F UL (Te) LEMRABROEBER THETHLN Te ER2Y,
Hydroxymethylene diphosphonate (HMDP) X°Meso—2, 3—dimercaptosuccinic acid (DMSA) & & 11,
ZUVBRITAIRE, FVIRE, BVEEE T [Tk LWEAFTRITFIVEEIS L7220,

A=Y T 1 (Pen, Fig 1) BRUSHEDORV-SHAEE N, o,

EEHL D, "Re —Pen ZHREEHRITAEN TEEFIC CH3/?—(|3H—COOH
45 = MBI, BRe @ B (0.932, 1.07 MeV max) SH NH,
WK B R - T RE~ORABEIRfF I N D, & Fig. 1 Penicillamine

FAE DR TH{E ChIVTTBEBE COGRNES 2
50T, MU RRGNGEE R T 0 0ERETo T,
2. EE

Fhiatd, Na'®ReO, (JB#FHL), SnCl, - 2H,0 (Sn &M, L), HCL, L-Ascorbic acid (Bl
BHIEAD OFERER O SR 228 2 TiTo 72, BEHEZERIIE (R EME) iE, KIGKT
%, YV SNERE I NI T T 00— (BEBEL: 7& s XETE ) —n (6) - B (4) -
K (6)) TIRREEL, 1 A= 77—+ (EXEE 7 12, BASI500Mac) ThHdhE
2R L TRDE, BUSKOWINA T MviE, 46 - Ao (BE, Uv-160) CHIl
E L7z,
3. MR LB

Pen, Sn TR [-Ascorbic acid mfE4 —EIZ LT Re IBE A2 2 =34 (Re/Pen O 0. 004
~0.00016), FUSEEEM 0, 40, 60, 80, 95°C & FH 21290 » CRiLIA L L7z,

95% LA E DR E BT FMHFLLTOEY Th 5,

kK~ ] Re:Pen:Sn=1:2.7:1.1 T Re JREEN 0. 05mol/1 OBFE, EEIZ 2N HCL %
v 10 S BEER, IR IE, 10 2B ORISEHHE (RT) THCL % 2N 2§ % & 100%% 7= L7z (Table
D, WIRITHOSBIAE 2 D HIBE (19 340nm) ~AE R b2 R+ O T, KOSEHREIX 10
SEEVES T LW EEDILS, 50CTHRBRDER TH -7, 6 NIZT 5 & HCL OETTlE
FHizk v, Sn 2z THINE T 30% 2~ L7, Table 1 Radiochemical Yield (%)
[95°C] Re #BFEHS 900 & 3.6 umol/1 DA,

Re (\2%[9 % Pen & Sn OENIZZNFH RT (min) o 0 %0
250 : 100 & 31,000 : 13,000 T 5, Jrzgoy [HCL (M)

pH 13 0. 5~1.2 C, BEHEERIT 40 HBITh B, 0.5 8% 8 97
Re PEAEAME VRS ITIT, VRS & BV G 1 86 82 84
BB TH 5, 2 100 100 100
4. KR

'Re —Pen ZEZEERITER CHRAEICEHRIN T L 2R LT, A PR DR TENE, K
72 EICOWTEMIC NS T ETH B,

The reaction of Re—186 and penicillamine.
Nogawa. N., Makide. Y., Morikawa. N., Onoma. K., Kobayashi. K., Motoishi. S.
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3P45 BAONBBICE T MESREESHFTHOERIRR

YAV EBEBERRBEZEE S —
OF =& #® B. 8 BSf

1. [FU®HIC

BIAREY A JIVRREBE (U1 2088 REhEZEE4—Tk. 860 ThkEED
RARBICEFNIRAMFEIITZBENE LT, FREFEICMEBPEEDTEEALL,
EBONEL, MERIEREET. TR 1 FELVERERLZMBLAE, ABTE, T
K11 EEORBODEGRKAESEROERTEICDNVTHRET 3.
2. EERR
® MmEFEESFFTOLE

& T ABNMEBZEENHET (NECE15SDH-2R L O Y)

- RAIEREE : 5SMV
- AIEXRIZIE - °C, 'Be/x &

@ EERXE

ERNEELEGA A VBRICKYCORARERE L. BE—ARERRE(I949B5HTH
o7 (B1) . #BAERBEBITSHETHY., CO>ETTHBINBHNSDOZESARTH
-7 (B2) .
® RFKA

REFEFTOELRESEF. V-V M B, O—F—F 4 v 7 B, 1 VFA
HKDBEBEREBEDE—F —BORERKBLEETHH /=
3_ O % =18
O HRAFVEICLBCHE

BE, HRAAVRICEB"COUEBESLVEEREDEDIHREREPTHS., InFE
TIC. IAEABED—ESBICDOVWTHEERT LTINS, HBERRISKRTIRC, M—FUAE
ERETIHETH S,
@ '"BeDillE

YCLANDBIEICD T, "BeDAEEHBEL TH Y., SERRNIESRMGSRE DR
BT EFETH S,

| AEA BR#ER

374

B R

7
25

X1 AR — AFAERH 2 BlEEBOEE
Performance of Accelerator Mass Spectrometer in JNC
Hama, K., Xu Sheng, Iwatsuki, T.
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B OISR RIBE &R - ERLERNIRLE

(UARBET.E JukBese, (BF) JURWS. BRI
ORARE T 1, FHRIGL FRE/AR L 3R HRES. JINFBA L 3 DERT - 3, B4

Uizl

IFEOHBEAREMOERICE D, BROPITITRAHITHR LU SEOE SRV EFEE SN —E Tt
BLTWS, ZHWIRARNEMTHBOITH L., (LEERBIFEMTEEE S <. —REBZEOFE
FRICKIETEZ D TH D, UL, REBENRARMEFES RGN ZHR LE DR 2R TES
DL, FOERBICERINE T EHET BLSMIFEIIIRNONEIRTH 5, RBIZIL, BESHERME
THDB UC (BHRHIEEHEE. R 5730 ) &, REMEMMATH S 12C BLV BC NEFEET 5, K& UC
BEGEELMUKE 14C 225 FERWMLARE ORENEIZL DD L. 1960 ERICH TR TEES
NEBEBROZETE— 2025 &, FORIIRLITHMETMICH 2 2 EDERMTICE DS NSRS
T3, ZOBEMIBHICHRMINTNRITTTHS, £, BMIAEERENEFRNT U AbEa i
BALTWRRS, 0 UCREBEBRELNINHRLFRIND 2 &I0R85. —H., WY ORERLER
NAREE(S BOIE. C3HEME C4 M TIIRESERD., TNFIN-22%~32%. ~10%~-16% % RT T EMN
HENTWS, FO7%, 6BCENS C3HME-id C4 MM EHFET D Z ENWRETH S, KIFFETI.
uUC BEBLUNOBC ENSBRFOEREHET S I EE2ENE U, £, ERLEERNMAKLL(6BN)IZD
WTbIRE & ATz,

|

BRI —RICHR SN TWBEBRAA IV 9 B 8 3kl Bt 1 5ED Zmicit U7, FBE
LAV UC BEERED DI, HRSMTEER L7 1999 FEK 72 @#E Lk, iid A7 12
Fm A7 22 (Parr 4% : No.1108 oxygen combustion bomb)iZ & D #EEL . HEPREE BILRES LT
B LTz ZOZ@bREO—HE. REFRMALEENHTEEFinnigan MAT #H : delta)ic kD 6 15C
EZHE Lz, —EbREZEOHRD FENT. TASK ROV EREBICL ARV USRI LU, Gl
NN o FL—y—EREE. Rk > FL—a > hy 4 —(PACKARD #& : TRI-CARB 1050
TR/LIZ & D UC BEZHIFE(1000 43) L7z,

ERKROEE]

1999 £EFEK 1UC JBEEDIEISEIT 241.8+2.6 mBg/(RHE-1g) TH D . EFMMICLDERIT NS Moz,
ZDEERBED UC L) EUTRAA IV UC BE &t U/RER. 73 BRIV XNV TH o2 &
5, TL<EOETER LW ERE 2 L TWiEBbii, D 2580554 — 741l
B VME250.2 mBg/(iRE-19) &, A7 T 5 A1 VKN ME226.3 mBo/(RFE-1g) &Rz, ) —TF1
T BERELGEICAET L TR 2 BB L TW e T EEE SN B, FH AT 5 2 F 1 )i,
{LEREIDIRA X D B Z DR E 72 AN AT L TWRRED UC BRIGER L TWB EEZ 5N,
KA )LD 6 3C BTN TS C3 Y E/-1T C4 TS NTHEEEI Nz, ZDT &5 C3 HEA
D C4 EHDORAS L 1T C4 EYIND C3 EYIDIRANIZNZ EDRER S Nze AT TS 2FAIND 6 BC
8-21.0%13. FHEEOBECREERE TORMADINGES EEIN TS EBbiz, EOEENS,
BRI L 72 B A A N AR E RN U bR DIR AR < . ERFRESLINOF 1V O
BADBRNIENS, BRINTWETINUIBEETHo7=EHE I NS, BEYAIZOBN IZDWTHE
BEMZ 5,

Concentration of radiocarbon and isotope compositions of stable carbon and nitrogen in food.
Sakamoto.N., Arima.T., Inagaki.Y., Idemitsu.K., Furuya.H., Kawamura.H., Matsuoka.N., Tawaki.S.
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3P47 Hr<ReMM UL ESR BHETBEHEAY Y + T v 0 B0 LR
(BRHR - SUKIRTHF 1 BRKIREENT ) OF M VL - K Ml -/ HET

RAKME - FH &2

[ ZC®iZ ] - OH DHEREERNDLONTFERDNO—D2L LT, ESRAE LV T vV

TERD D, ZOFETIE, BRETIEEMND -OH FVINEDAFALERY U AFTF
(DMPO) TAEYV FF v L, AR LIZEHEMOT X2 & (DMPO-OH) % ESR THIE
T5, ZDEE,
- OH ZWHETHHEMLAINEGFETE L, ERLETHF 7 N ERBDTEZEND, ZOH
D EEZFELFO - OH HEREL LTGHET S LW I FEIZH LSV TWn 5, _wﬁﬁbnﬁk
DILD7DITE, BRI Z SR VWEE (2 bu—) ZIECHETHE2TOREH T,
BEATREM S 72 0 IZHAT 5 - OH BidR CThRIiTER b2z,

[ %k (7= buk) LARBEHGERBROHEE ] L2AT, #RETE 20
OH EARIZ, 7=V b RIGHR (Fe?t + He02) ZHANVTWD, ZOFIEIZITE>HOM
BEARHY, EEREFHEHZ IRV ERRTH>TE 7, T2 T, AL, - OH BAERIC
y &2, KOy #B5 Wéﬁ%f%é OH % DMPO TF7 v 7L, Bi#%D DMPO-
OH DOFEE(LZ B THZ LT . PiBB{tF @ - OH {HEEEL DMPO—OH HERZ &
Emm%ﬁnio\mﬁmﬂéﬁ&%%ﬁb\é%ﬁf%EW%Lto_@ﬁ&(::fm
BRI A Y N v B 7EERES) T, v BB, HiBMEANL - OH 7217 T/ <,
DMPO-OH % &% 7 5, it > T, Z® DMPO-OH DiEER K 5151302 T 5121,
BREROBVy REERHBHTA LW ZEBRETHoT-, —FF, Fxlx, LIET. B
A NIV TEERRE L, TOFEEIERERORFELZMLELIILARVWA, OH ¢
P LA RO DMPO & DORIEE-T8CTHETALDTHY ., ZO_oOHFETHELILLHE
RICFRSRERE DM DOFEDOBNI L 2FENEND L Bbivd, ZOWRTIIL4TED
BHTHRANONWTHELNERE R T S,

[ BRROEBE ] BRHEAVY NI o U IHEERAWEZES, - OH I T 24 EEA LT
& DMPO DOEEEHDHIL., krcced komro=11.1. krcc/ kpmpo-on=5.7. k rce/ k pmro
=6.1. kec/ kompo=3.7T ThH o7z, —F. EEAL Y bT v U FEOBEEIE. keec/
kompo=13.1. krcc/ kompo-oun=7.5. keced kpmro=4.9. krc/kpmro=3.1 &72->7, WHE
THEVEIEL, EGCg BHERHAREL EC BNEL/NSVEL o288, Zhid—&mica
LN TWAHBLEEDER & —H L T35, LM LEHEAY S T v BV BBV TRE
BWROBDLVIZKERWTESBEITABOI T X 033002 6-7 DEE 2D, ERR 5
o, TNEATHF DT = ) — NV HKBEORBICEBHRL NS EEZLND,

Comparison of hydroxyl radical scavenging activity by the solid— and liquid— state
spin trapping methods
—Determination of the radical scavenging activities of four tea catechins—
Yoshioka H., . Ohashi. Y., Kawasaki. M., Konishi. M., Hase. T, Yoshioka. H
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YU ary o NER LIRS DBV I Ry B R
GFriERHE) O &K, B4 Bk

1. #8

EEERHBRE Z T TEBRN BT N L ERATIBEEEBEILI R v B R N,
COBNIRXy BV RERET DI EICLD, RO RBIZET A EREE S5 TRY,
ERPERZREIIEHAT D ZENTETHY, SEIERAAEANLHENTOATHS V. =
DL, AROBNAIRXyEVATE, FHELTEENTWHETAI =T AREERE
HERIZLTWBEEZEZLNTWVAD, EAXEEOHM OV TI+SIChbhro Tz Elxn xR
V. AE, REHE LTI A=y A2 G ERVRICER LTHIEET- 1.

2. B

YU ary e RICKEBEET N U LAKERESM LT, 1000°C T 12 R ELET 5
LK REICE IR ER LTz, ZHhEEEE LT XHER 15 kGy BH L72&, 1Cs!
DRIBEETMEA L. ZOBOENXEN T —T ANV ATEERETDHELEHIZ, BAXHEE
ZIRELEEOREKE LTHEIE L.

3. RREBE

IRy B RAONT—BEND, SEAVERBIFAOREEN L. FIEL
BN ART MVOFERE Fig. 1 1IRT. BuLI X o 20— 27 3R 410 nm, BE
2 IB0CICEBITE . —7,
TNAI= LERMHE LT
ZLEATVERREETI
300°CHHEICERVWEUL S Ry B
VARBLNDZ LR LN
TWBED, SEIORE ST
DRI FE L BR T & 2D
7.

SEIDOFERNL, Tz
UAETRMHELTEE W 5
B » b bEL IRy [T I S S N

ARBEEINDZ ENbhro 400 %&mmmgﬁ 700
7.

300

no

o

o
I

Temperature (°C)

iy
o
o

Fig. 1 Contour plot of thermoluminescence spectrum for oxide on
silicon wafer.

3 3Tk
1) f5l 21X, T. Hashimoto, H. Hase, D. G. Hong, H. Fujita, and H. Katayama, J. Nucl. Radiochem. Sci.
1, 47 (2000).

Thermoluminescence from oxide formed on silicon wafer
Tsuboi, T., Hashimoto, T.
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3P43 PLA R RERH R B IC X 5wk S M F o

AELEDWIL EREE=S Y VI \DIEH
(BIREAREEER 1. SEEAERE?, BREEKE®
Otk =5\ I -2, HER HiL®

[(BEWM] SOATAV =7 (R]) OFEABRICENT. BAREERETOEX
PRSP OMSERE. BRERELEESOREZEE RE€=5Y v 7)
TE5I & BEBEEERVCBEREALO—RARDRIBEE LY 1LT 5 72010
BEARURTHD, BLTHEBESIFOATVE, LIMLEXRS, BEE=FY L 7OHR
BHIZ OWSHENMBTH B 72, il « EBEES TRV, FiZ. HHOZEN
RBETEHE. &2 OBBEIRRET ABHBRIRXIVF-—DAXRT NVRELRDHESS
E. BRBRBORMEEZFMIT I L3R THE, REE—5 ) V/EADOKEST
BELAVNWEBHEEEEORIENTRETH 20, MEICHHEEL. #RXbEMTH
5o BMETIE. FEALORIFEHKRNIBEAE L. BE - EMZELBFOMEPHKE
FRETEAIN TV ANa(T)Y Y Fl—Ya v ry—2H0T. BEE=5Y
YT BTAMERMNBAENDIEAZENE Uk, BN ORKELEBORER
% 2 DIRSTREDRIRD X W EBFEDOHEMIT DV THRE L,

[EBRFGE] B¥ - EWEFFBOMAEPBEEERE T IS EAINS “Ga, " T, In,”1,"],
SIPTHIZDOWT, BEATBURBED R ZE U Nal(T) > > F L —2 a A D V7 —THIE
Ufzo BIRBHB I RIVF—D T 4 VKO EREZRNOHESREZEN U, R&ELH
EFEMEREF Ul RIC. BEAIRHEEOER D 2 B XIE 3 BEIERAE U sk 2 /E
Bl MENREEEDOY 4 v FUIKIRAT 5. HIENENEEIRB LT 24RO E
2 (spill over) 2HF U, WEZEHBZMHEILLT,

[BRERUEZE] &4 OBBICENT, BHETE v BEEDT 4 » FUTIEEWEHHE
BB BONT, Floo BEENETE U2EE Tldspill over2HIET BT &I LD
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