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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 cm™ 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 1

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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ZOR, InF, R AT ATIRPF ERIUE SFHRIEZED “Cu. ®Ga, “Ge, *Y., ""Y D, Fr.
GNS H 52Tt "Ge DAERBN KE S ERBEOITIRARER I END Moz, —F . INFy&H I X
TR &R E T TIC X5 "F2n P F RIGDHEZBEIE Lz 25, BEEBEICHE L T9ppm
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Mo, —F. GNSHIZAhOEEEEIL. 0.041%0 5 0.691% & InF, & H T A "B~z
KEW, F/2, BEOFBETERLEBEE 0IBOBENG ININ, BESHK FTERTS &
0.7% EBEICHMT 5. THIT. GREHEZ KR 21 mEEE

Lz#ER. 0.04%ETHRAOTED Z &b o7z, -

B SRR =S 1 %
1)S.Sudo, "Optical fiber amplifiers”,
(Artec House, Inc., 1997), p.200 InF, %45 Z-1  204+9 ppm i8R SrF,

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

J. Radi 1. Nucl. Chem., 207(1996)413 . _
adioanal. Nucl. Chem., 207(1596) GNS ZH5Z-1 0.691+0.010% MEEZES

3) /KL, 5 10 BIEED RSt HHES GNS 2479 2-2 0.11140.001%
TH%. p13, 1999, LR GNS %45 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.

— 112 —



3P03

P I XEGHEIZL 3~ AFEE L MmiE - miEfo
WMETROOH

(FMAHE - R | BRI - BFERYA 707
ORKHBA. HFH F, Kiltpth, AfE(CE, FOREKF. KFE
“UNED HRHRR

[#2] BE, Bxld, EAHBELEO— 2> THIWPICHER L., ZORZHHOMET
ROEEBIEGEZHHEBIIOVWTRE LTS, #OFEE LT, @A RZAHI L O
R A B TRE L7z~ U X DOFBHRR L OMFIC OV TOP I XESGHTER & T
B LGB L 22 DMBTREROEER « EBRHF21T-o T35, BEFOEEHRZO
EEY, RZEZERLAZYBSC~ 7 20BB (REFICH I2BE EREBOEA)ICL ST
LRARDH T &#%x%hét %ﬁﬁﬁﬁ%#T®7¢X%%ﬁﬁ%&LTwéﬁ\%
B, ZHETIZ entﬁ%@oz TITHEL E B IS5 S BN D —EHIR] . Wi
%kiéﬁtv7xﬁﬁ*k;Umﬁ¢@ﬁii$%§®QM%¢bmﬁ%T5°

[FEBR] 8BHEDI CRBAYTR(FTR)IZ, BEEHRZHEBIOI VRT KD DV II R
BIVIVRTAKkEEZ, —CHROFEEL2ITo7-, T0%. =T /VHEET COMEELY
ﬁmb\%&W%%%m\ﬁﬁmﬁbto$m%?m\:@5%\m%ﬁiwﬁﬁ%%ﬁ
%&Lto ¥/, SHEIMEY. EREFFRICHAT. LWEETo-~ U AOMEEIZONT
LW EIT 5T, TNEFNIZDWTOP 1 X ESHrid, BB & RO FIEICTIT - 72, [1,2]

[HFR] znFETic, SHEEMAD 1. 3. 6., 13 B, FIRRLAEFFICTHRE LS
T AR OW T &2 T o7, Vo, A3 0, BV oA <~ H $ 8. B
VI EY D ADETREBEEDOEREZITOZENTEE, 7M) VABION IR 74D
v—7 LT A &if%t#wmﬁwﬁﬁxﬁ®EE%Wiﬁﬁ?é ElxTES,
EBIZIZELR 2T, VUBIXRAATIZOWTHRERRODZ EVRE X, FOEEEDE
FEE KL, ADBEENRE L TV AAEENRGFGWA, MRS HLENREL BT
LA THDEEZTND,
UV\4?7\ﬁU?Aﬁ;wweyvAwﬁﬁf_owTi MEn /R Z R & S BRBED
WHERZTZRDON2d o, —FH, BHEEICBE L TX, BARZH TIHEOREKT
L, GRIEHENREL BB ONTHEOENENZBERNRBD b, LrLARRb, #
DEIIMLTE H 5 O L s o g
f'— uwu&b %nﬁ_ i&@%f itﬁ?bv)

F. ZRICHL, BICOWTH, 8" .
AMmARCRSIcoNT, WK § - Contrt mie
2 AR CORENEE AE z

BARD B, Fig 1ic, IFBE 5, — I
DEEE - AR A RO CRE L 5 e
M L OBRE R L, MIEHOM  E ]
WEET, MBEOMTARRZEIRY 3 !
SR, FHRTOHRIE: oLL &weekod . , |
oV ‘j: Flg 1 D& 9 ﬁf]ﬂ% ' 3Treatment ;eriod / weei( .
r‘ & I—_J% @f \K éﬁf%“@ﬂf&? Fig. 1 Copper concentration in mouse liver.

ﬁéﬁﬁm b BTz,
SN $H%Ti SHEE WV RZEREToTz~v 7 AMFEIZHO>NWT, P 1 XEHHE
S OHENEMBRELITo7ZOT, HDLETHETITFETH D,

[1] &K fh, 5 41 RIKELETF RS, A, JA05(1997).
[2] Kk fh, 5 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.
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Inductive recovery from Zn-deficiency symptoms by zinc administration
Maetsu.H., Inukai K., KamayaM., Yoshida.T., OhyamaT., 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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100 -

VAR — ]
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P-32 Extracted, &

40

P] - 100-130 pg/10 ml
20 [Mo]: 10 mg/10 mi
[TNOA]: 0.1 M

4] 0.01 Q.02 0.03 0.04 Q.05 0.06 0.07 0.08 Q.08 Q.1
HCI Concn,, M

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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About the stability of neutron flux in the pneumatic tube Irradiation channel of J RR - 4.
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Spectral profiles of X-rays and low energy 7 -rays accompanied by neutron capture
Minai, Y., Yonezawa, C., Matsue, H., Kubo, M. K.
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collected at Nakanokamishima Island by Instrumental Neutron Activation Analysis

Kawano. M. , Kohno. H., Wakimoto. T.
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Fundamental investigation and measurment of trace elements in tree rings using INAA
Aoki. T., Ko. S., Takada. J., Katayama. Y.

— 121 —



3P12

e = RV — SRR RS D T L S AT 5T

(BARSCESRAFEER BB 2 &R ABRHE 3., @IRKE *-#IL KR 54
RAHE S OBFMZRAR T mAETFF S 0B AREER )

ORK 22, ILFFHEE !, PRI 2, FHEZ , BIUEE Y kFEL KE
/i, AL % RA 1S, R, e, W )IIRKE

2 1T AR RS D AT = X MR OT= DI SOSAE R ORI E, W NCFDELTHNaEIZES
HRFEELOEBEToTEL[L, 2], TNETHEDOZDOFEa—RIZiT Gabriel and Alsmiller 12&%
PICA ==—F (Photon-Induced Intranuclear Cascade Analysis Code)[3J3 Vo 7z, ZOFEa—RZE—
MFERDHEBEL T HIBIHGRR OB KT R F—(B)) 400MeV ETHEMRETH o7, 3HHE
FERITEIEOE B 51~89 DBV EBIIIBIERNEL LSBEL TOER, TRIVEWEAICHE
BMERENZER D> TOB[1], F2, (v, 7 He(y, # )G EL TP HEF RS BRHENAEAIT
WRFHEL, RICHFETREHRVGSICERELORVEVD R 003 THB[2],

L4 PICA a— 3K BEN, ZE o PRITFERBBEINZZLIZEY, JVEW B DBEDHEINTE
27207, BIIED R —RIFEREIZL S PICAIS 12— R THB[4], PICA ITITMAAEN TOVRD o 1B ke
IBIZ LT RINR R LR OBEE R, BARKGOAAAEN, BRIV —INEST s mE S =
D 1.3GeV BEF v rubnrZANTESNZ E=1200MeV £ THHF 4 DEET —F L OHBIT KL Bk
B, BEORRIZEBW T« FEFAHHENI G T, PEFREHINIEAICBWVERMERED
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[ZE& 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] [UT5, FH43EHKHLFFER= [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 1., Shibata S., Furukawa M.
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a-source preparation method for on-line aqueous chemistry

Hirai. T., Kaneko. T., Kaji. D., Kudo. H.
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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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Microwave Assisted Extraction of Water from Environmental Samples for
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1. /MBER, B 41 S FE 3RS (BEA)(1997).A. Kobashi, Radioisotopes, 46, 92 (1997).

Radioactivity content of papers (II)
Kobashi, A.
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EL7ZET RIA—IDREB LD THBEEZBND,
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‘REMFERRS O —T 1 2F, BIRINF—IRSEHIEERE. D<IE, 200043 A 3031 A

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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Komura, K., Murata, Y., Muroyama, T.
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F., Jyousima. H., Hirama. T., Akashi. M.
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[1)LTEsA, EARE—, PHFHF], 79 XEREFRE, 74, 692-735, (1998)
[2] Okai, et al., The 5th low level counting conference using liquid scintillation analysis, 12-17 (1996).
[3]1%ET 9 R F IR EEZERREEERIESE, 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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AR 2 EHERA A RUEA 3 B (Graver Company 4% POWDEX) Z2FE L= 2 Bh
Zh (BfE Sem, TEHHT LIZE 40g, LEAS LIZE 30g) WRLUTHHEEMESZ SOREDR
CBREA TV EHE L. BB BEAUEBEZAEREL LTETvyBARZ vaX M) —z&b
"Be KU HPb 2ERUE. HIER. 4M HCl CHiflgd smE 2B EI ., SR AEE Ba ¥ v
F—EMATREALZRBENV DAL UTHENUE, (RBREZELEE, KBS N D ATRE L=,
R E K CHERBIBE UEERBN Y U AE DR, AW HC 202 BB 2SR L CRRBEER L.
HEUEEEYEKTC—ESE 20ml) L. ¥ F L —&— (Packard % Hionic-Fluor 80ml) &
BALMBKRY VFL—>alrhy ¥ — (Aloka LB3) T S OBEEWME L. VTV F VIO
g b —E 2 AWz, BTYFROEREERMZIA AL 70 NS 7 TRIELE,

(FEREER]
1998-1999 £ 2 FRICE>T 10 HEABICRIE LB TROEMELHZ Fig. 1 KRLE, KK
AT XD PS. Pb,  nss-SO,F DRET RIS BICKHHD S LFICEH L E- ERCEWERAZT
T Be WOWTHRABBREENBONE. ZOLEI RN —Vid, KEERICOERLMEFICE—
DERTNY =L BRS, ¥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 BETOLERHDOKE
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
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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 HEMMEO LS - HIREHPICEENDHMEY 5 B0

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

Z2EL5IE. BEROY S VENHAIZEET 2 2hE COFSE (Fujikawa et al., 2000) 128\,
FRMBROZ W TIBEOREF D 5 KkE EICHROM # % U-TEVA 852 A W\WTY > % 98
T55%6. FRYEODROVEBOBEICH LT, 75 OBNSEMEDS, LiIF LIZEL R
% (20%%K0) T LERELTER, BOABHRITIC U-234 O &35 IEEELORAGE
HEMTETRHET 2BICKERMBEL 22, XTI, AROFLE G EERL B E
CU-TEVABIRIZ L 25 L ORINEEZRE L. &5 2 SHIC SRR aLIEERE % RE Lz,
REBHE

BEFMTBLUERERI L (LY ITEBDOL VAR SEER), XEA—H—»oHRINT
W37 I3 (A—h—%Z% L > T Aldrich-HA, #13%-HA., Fluka-HA & &2 BEH5). 2R
DIDPOMMBULE7IVBRIER, S0 - iR - BEERB TR LS, RREELT B
FREIZ 2 NOEBBEHK Y Uiz ThE U-TEVA BilsZ W= h S L¥%IC X 3162084t L,
DEEREOBHFPOU-238 BEEZFERKES T 5 XV-BEMITEB(ICP-MS)IC L W HIEER LT,
VT OEREERE L, AT ORILEE Y LTk, RERNIZOVT, ()PRL
BOH, (2) HIHMLER, 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
HONEIG LN, 7IVBOBE. ARICLo T, BRARKLL Y S H L REBHICL-
TERENH LT RBERH oz 2EL. HUBBHOBE, ATHROEREDIXSDEN
REDo=,

£1. EEPOLWBRETRL S DY S > ORI R

—pyy LT WO H 510°CE A Kb H < ik 680kGy B
Ep T e

iS1Esb ey Na 17+1 % 56+ 14 % 9012 %
BERo+ 151 % 1051 % 1005 %
Aldrich-HA 5 9% °t 6+1% 35+22 9% *?
FYt-HA 7 % 7 100t1% 36129 % *?
Fluka-HA 12 % ! 51+25% 3022 % *?
BRy7E7IVER Eiee g 9% ! 59+36 %

U1 | UDEfTR T, *2 6 BOKTOFIIE
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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 Bl E OB R 5E
(1R BHTHIER L2, 268, 3FR5, 4808, 5RAYBS-IAR) E+EE AL FIER, ORAmZE,
BREJKEBC. RARE $HRRE? LETRRS, BHERS, TS, ALK, BHERY

Hartmut Sartorius®, Wolfgang Weiss®

<IICHIZ> Kr-85 (FH A 1LE) 1, R OB ER OO M EERERET S, Kr-85
DREFEE (F91.3Bq/m) i3, MAEL LI R EL FERIZESKHEIA TS, 4§13
0mBg/m*BEDEIEMIZH D, TD7-d, AERPKRBE~OEEELMDIZ T, Kr-858 E D
BERIIEETHD, -, Kr-851d, KRALZFIZRBITA N —H—LLTRIBAEN, KEBERETT IV
DORFECHFAEND, ZHNETEN TIIKr-85 DO E G A R REREE L T 1T, 2O
RENOREWFEAT TIL, RV O RKE S BEFFFERT (BfS-IAR) R -3 726, CH,2F v)vr—74
AELTKrE TR a3 BELU CGMEIZE AL THAREEZEIRIL. GMBERNOR EKr&% KD TKrik
BHREE/IFH-ICE & ROMBH - EESEZ AV TK-8BAIEEEZR R L,
<BRFERBLIVCEEB> KIS TR EEREFTELZSBERRERBELREEZRZETHAIL,
FEIIRTEHNT, 1AM THIOMNDOEKPOKr2fEL TWD, ER . AR R EINE
LTHAAR S 2R L, HeTHELT BB ICE AT D, VT, TAIGORE 245 ERERL
7oKr-85BLBIEE CHHT LIz, HEEOERIL, ATAEEE —filEE - BHEE - T R7a<s 7k
7D (GC1) —HRAIm<h57@(GC2) —NL—T, GMBE — H R~/ Fh7@) (GC3) LT
B, BEFTAIUERBZHEE LIRS EEST ALY, KB EHE2RABELE,

ATALFREERE CTlX, WTAIZLVCO,EKR D DFEEEREL, ZD%HeX ¥ VT HAZFAWT, -90C
WCRAI LT Aa— VB P ORTLEE (EERA60mD ICE AL, KrixRESE, BBE, ER%0
REDEk 7o MU BE. BRETH, TCDRHBTERER S OREZHERL., MLHEZE
K[IF CTMAL T, KrEl 5 2R/ b S8 IRIEAr CH A LB E (EHERK0.5m) ITEA T 5, BifF
#%. XYY —H2EHeDHOLCHAZER 45, ¥V Y —HTAOCH,~DEF L, CH,ZGM%E T+l
HAAELTUER T2 Thd, RWTE—F TREEXHLEITW  IEER~DORER 7 EGCCLE U2
IZEY I a< My BERTT,

BHEEPOREONT-HBHI, GCIOMSSAD AL ATFLT, ZERER S +KrEK 4y, CO, N,O, Xe
EOBET D, GC2TIE, AV AT AZIE MR EZAWT, BBE . EREDER TN EKrD S BEET
STWD, GC1E V2 TR EINZKHIIEAL—T I8 A IS, [ERC T THA—THNEHEBEL.,
CH,F DKrORE L2 — 128385, BB ICKTEEEHEL, GME Tl B EHAIZ 1T, BfS-1AR
THNT LR ET ZAEFER L TROIZCGME OF I EIT50~60%Th o7, L BIEERSHEET
AHRTALERIEE HE AL, SAEHE A & (191BghH40Bq) EGME RO EE T ITIEE R 21D
BIEWHER TETZ, GME TOMKBERIED—F T, GCITHANL —THOLEKrE E DOREE R E
2179, GC3IDMV R L 3 HTREEIZ0.5% L F TR OB ELZERK LTz, GME LVRO B ER DV
T ORDIZAN—TERBEBAL— TN OKEE LV L EKrENLE T E2 RO ZIITEERR
HOKriE B (1.14ppm) 2 LT, KRRHF OKr-85D MR E 2R D7,
< FAYBfS-IARZG #T L & D L8 >

BEY 7Y TR M TIToTEY, KEM LT KON YBS-IARTENENSHLTT —4
DO EL TS, 5 ETIZI0EORE S 21T 272, £DHH3-21%, BIfS-IARD 3 #T#E R 237200
e TEOT —Z TR EITol, [LBEM TOSHTRERIL. BIS-IARD T FE R 124% AN T
FILE—HLTRY, ZOXEBHHEAIZOVWTHLRI—&KL,

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 HMELYTFT ORREFEEERE (2)
BERRETHE>5-) OFNIB—. SMET. MEAKE. EWnG

~

(FC®IZ] H2BOBEEYTREDLHEPHFMEENBHREIND ZLRE<HENTNS, &
FESIRLENCHR VR 7 DVURIZT T 2RO 24Th DREREREED Be WEHIND Z & 285
Lz P, WX, IS OB EEROAYBRIOBEZOHINE, MOKEEDBEE - HEHTF
WRARIR EZFANRD ZLITE D, KD OBKNERED N - BECHAD S EMANOBEAN =X
LT AHAERSZEEHNET B,

(#F 7] BHELRRIBVWT, ®Y. ASVFA T EOWESY. 7oA, THARUTII RS
J FEOWBERERMU 2, MBI TESRETEARNC VT TRE L, # 110°C THEER 450°C TR
ftU. TIORXF U IRBITHEDTH O IBARZ bOA M) —AREBIE L, HEEORHEICIIED
FINF—ERETO v RRENERER Ge FEAERIBFRZ ANV, HKBH D 24Th (24.10) OEES
ZFNRDZ0, MRS ORLITo . ’

(BREER] EFEO6 AITERLUZRYONiE (IR H 5132880 OEKETH % 24Th WAE
B1kg U2 050 B Iz, TOBRBIAMBORLAMELZEZ A, TOBREIXZTh Y
DRI THEL . BAEMIIIBKED 28U L E#E DR 0.5 Ba/kg (EERMUED) Elxofz. Lk
Mo T R YHBICRIICRE S N7 24Th OKEEHKSOIEN SEFNICER VAT Z &N
Doz, Fig.lIZR Y ORBH O 24Th O EEOBEMRERT . FARRRRIIEESNYOH TR
<HEBRIZBWTHALNE, EEL., BEOBEIE 2Th OBBEIRISEZVDEETHELS. BRKTHZEFD
BEIIN5Ba/ke () BETHo s MESHYHOTOMOZLETIE, 210Pb 3B A TH 10 Ba/ks

(&) THokMN U726 L I NI TARAOD 214Ph (226Ra), 212Ph @8Th)id T HH 1Ba/ke

(&) UFTHo7z. RYTIHMERNICE > TWEPICHREI D BEICERBRED 24Th St I i
ZERENS, ZOBMITITI I N EOEMNESHEEL TSRO LRI,

e 100

= o

o

N~

S £ 10

o o

>3 %@

52 @0

=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%, Bl 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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MWERER &3 8

[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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3P30 RO BRI X A I & D BRI L e SLE

H—R 2 DREE DT
(EATEITERT | NTT SR 2)  ONAEER L, FH#hT 2

1. 3eeic

ZHEN—FRY (Wb 2EMER) IRENBRREENEDO—DOTH IRV BV ZEOEHESFO
& - HERE LTULLKFIEINTWS, LPL, fIFLFICRE LIS 2 FOEESENIZRERD
AHFEEAVBEIEBVWTINWIIPERETDH D, COLIBRPEIFORE - LEREITRE
FEALBHINTOWRVWOPERTH %, ZHEN—R LT T 774 NMZELU L EREASNBER
CEPFRANCEBB LU EER2RTEY, HECEEPEN UM ERBICRE LRV LU ER2R
H3 22, RESFPSOUBRESEEMDPLDESTHIBRRNY I TS KRB 6EAIT
X2ERE  ERERONFEDPLELRS, 22T, B IOXEEERE LELIHNFEL LT
BB WERXBONECEEL, ZEZAVWTESAENI—R U IZIRE LRV B Y OEERE
BilA. I HIT, DVXaDFHERZAWTXBANRY NUVEFEF L, MAEREICBTIRVEY
DIEEREIZONWTEE L,

2. FER

FROLHEN R VIRV E V2 HAICREZI B0 2HAB L U=, XHEXo—L > 2N
— 2 V) E AT OF = AR YHES (ALS: Advanced Light Source) WZBWTITo2, E—AL T4
> BL-8.0.1 OEFEFXBRARZ N A=Y Z2HANWT, XVEVRERBBLI T TS V7 B K
XBBHZART MNEBRHIE LUE, AR VD SNELZED THEEDEWES AT NV ERS Y,
AlEEREZENRZRORBICIONWT 7~8 IFEZEP L=,

3. EER I RER

RELUENVEVRESHEA T AL TF VD
OEHIEN—RB)D CK XBEHART ML, B&
VIREBERVEVDART MV ERBTZEBDh5E
PDARY MY DVXaFFEERTREHLERYVEY
SDFD C2p EFIRFEEE (DOS: density of states) A%
RNV EKLIZTRT, DOS AT MUIE 05 eV IBD
Lorentzian BI#{%& DOS IZEBARAATHERIh, FHK # 1
BU— I EERRE . - g TRILE. 77 2RO A \
AR MVERBEHIZT S 7 74 MIRORATZ b et ‘
EREELTZ DS, ZHEN R OEEIRE
BT 7774 NERASTHDIEHPHERTE S,
RYBVIREREDP S TV VRBOIRY MR E
LBIWEZESZARY MUIE 283 eV [TEOE =RV F—
v—2 & 278 eV fIEDEE—I BIL VI NICERDE
TR F—F—)VBRT, TOARYT MIUERIE DOS
AR MVOIR L EERIZ—BTEZ 5, 2O
EDARY MVIZRERNVE L DADARY MVTH
3 ZEWBRBEINE[1]e AT MVEEMICET L=

(A) benzene-adsorbed 4
microporous carboh | %
A
(B) untreated % \
microporous JER

carbon i

o
o

C2p-DOS

BR, N\vBUHFETIT774 MEEOEELK 3 g s

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

EFAFICEA L T2 EEES 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).

RV EVRESHEA-R @A) 7o
2 DEILEHI—RUB)D CK XBEHXIAY b
W (ER), £2HZX_7 MVA)- B)E, DV-Xa
STFPERTHEHLERVEVZFOD C2p EF
REEE (TR,

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 f1se, NE F !

ZUHIC
FUR BRI 7S EOEFTHREIC L O AT 2 B B EE ISR X T EAN S O EHE
INTNB, ZORBERNT ZMEPERFMFEELFLNED SN TED. £DIDOH
SR #EF D54 & LT ¥Sr-Chloride, *°Sm-EDTMP, "% Re-HEDP,Lu-EDTMP 7% EER &
NTW5B. "Ly BEIBEMICERNEEZ SN BMEL VF T T T 4 —ITHEYT5 v AT
U DI E S B 0 L6 75 H) 2B LT3, ZOHEBEEEEICEHI K
TRBEFI DI D DG HERIESN, /XA EEHIEN D EFINTN S
L ULy O R R 2 R %3 % LT R N EhE &Eﬁﬂﬁﬁ LB S 01T
L D WEEREFHOE, "TLu(160.9 I)0ERIEEZL OND, JDIHELILTF T L
(LupOg) D HEFIT L A EWRFEIR ST 2470 Ty O RIS, MEWKTH S "™ Es—Fy
NIRRT B AR R D BIAE I & A A R BERIC & D 458 L7,
TR
B (k)L 7 F 17 In(LugOs , Jhonson Matthey) 30 mg 247 EEIZEH A L. FTF(UMTR,J-5 Bt
FL)T 591 Br o rh itk T-#841(2.63x10™ nfem? - sec) & 1T - 72 1% 318 HEID KA A B T4
%‘ﬁ%}fﬁi‘-’) 7":-0
BGHAAD Lu.0y ZEERRIIEMR URREE D%, 041 M BB THIER LT "mw 240
LuCls #A#R 20 mi(RHK) ZFAB Uiz, £ LT 14 U RX#U g 7 Z L (Diaion SK-1,100-200
mesh,10 mm ¢ x100 mm,7 ~E=7 LENZ L, 0.12 M & NaF o1 BREEE ISR 2 IR EEK
ELUT, BlAEEmTH B *Sc, 'Y EHIMID Ty AR ISR L o, GREE TR A K1
R L7
BT DTS v a EED, 3M EBETpH % 1 LUTF ISR U, B o A o cHfilg
71 2 s (Diaion SK-1,100-200 mesh,10 mm ¢ x100 mm, BEE) IZIEA LTz, £ LTL 0.1 M EBT
N5 LEERLE NoF a0 VEBEERIEZRE LB 6 M BB T 7Ly s SRR L.
RHHINZ 01 M HEEREIR & L TR L7z,
177mLu\ Q¢ 7L EDOBETEER 1. HPGe #HB-IZ L B v iilliEh Sk iz,
FEREEEK
57 Ay MO RFI RO BIER & LT, *5Sc,1Yb, 70Tm, 152194y, 10Th & Z 5B
BT RS T LETIEL B UHIZBSe A, £ LT TR A, DT 1Y, 0 Tm DJiE
/"’m LT B EARERL 177mLu DBk,

T T T T T T T T ] Boh Ly oSsE RIS, Bl
] THRHZIHEWLT 182 MBq Th-72s I
35 =7 v MERRO R O RT6E
18.7 MBq IZt LT 97.3% DINHETH -
720 Flo. BAHMLFERIFLEL 1T 99.5% Ll |
ThoT,
Bohie LSRRI IIAE LS
YD E R FEIC It L7,

S Sk
ZRHE fif. RE AL BB R
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Synthesis and HPLC Analysis of 177. 177m[,u Complexes with Aminomethylenephosphonate
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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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FL DR UREDRARY MVIEEIZ 25D doublet >S5 TETHED, ZDIS, QS DIEL b fayalite
THDI Db o7z, FROBEVZLDEDZIRY MVDENHETAL N,

Nakanishi.A., Hagihara.N., Kobayashi.T., Miono.S., Manabe.S.
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HARY =LA AD) 7EFIVT v kD HEREERD
Gd AANT T — AR NV Lkt RS
(FEHA -8 OF %8, &F F. omie

1. BB

BxlL, P°Gd AANT T —HHERANT GAUD LEMOEE E LEEEICDWTOHREZES
eI, ERETR - TER, GAIID-EDTA & D Na B & NH ED 12 KD *°Gd A AN 7 — A
- R MVORIE TR TR (%aQ) IWIERNRBD oA BEAS TN (6) WKIXFER
CTHolz, Bk o GAID HEEICH LT 0FEHEEZRFATE LD, GAAD 7E2F 72y

(acac) FBEMEEEZRY EWTRHEHICHENRTVWS, SR ING OBRERET S,
2. FEB
(1) SEAEDE L XEICHES TR L, acac BEMAIIFI(L2HOLOEZFOEEHFHLE,
MR XBREH (XRD) Ny — 2 ORIEIIELBHMU RAD-2CEFEA Lz, FEXRD XY —DFtHE
1213 7 b 7 CrystalDiffract 2.1 ZH W TR 27, (2) AZANT T —AXRYT NMVORIE : $BRiR
B EuPd, EBIAITIEIC 12 K ITHAI LT, WissEl #:8 MDU-1200 & X DFG-1200 % FWW 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. BICRESNTWS dpm
B TOVENE L= BB T, G M A RBEBRTERMTH D Z R TE =, bfaH (R
JAN R TIFAaTeh 2) ,bzaH R4 7E M) s taaH (M) 7)Ao 7EFIIL7+E b
>) SRS OB E BB T LT 2K E LTz,

FICRAANT T =T A —F EET D GA™ 1 4> OERMRRZ R LU, |EFEAHO EDTA # 4
BELORIEHFITREL 227 J BIEHEAOER b —HITRUE, (RRERETHS. &EMLE
O S OBEIC LD EH-0.2mms" A5 0.9 mms OETEAT B, IRk LTESEO
acac FHEMARSEMAD 613 0.63 mms M5 0.65 mms THY, BEEEZLLIFERCTHB &M
bhd, Zhidacac FEMSEETIE, FEAEOEBEN O ICEASHENNIVWEDEEZLENS,
Gd(dpm), $8ED e’qQ 13 6.49(9) mms' TH V. MD=DD acac FHEFEEREESIMN Zh
13 GA(dpm); M7 MM O BAKEEFL TWT, KNP O 8 NS L Rizs =D Rl N5,

27D EDTA $fkth 0 Gd* 1 F 32N GAN,O¢ H % Wik GAN,O, BB TH %, 4DV T
J BB O GA* A F 13 GANGO, BB TH 2., NS DEED 6 & acac FHEFEED O 24
HETERTHE, BEP TG M F U CHATIERETORMEZ 25 &, d/hE sy
Rans,

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

) ? 3 2
Complex —— 90 Configuration | Complex 490 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,O?
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 $UFAH ISR — MEEDD V —X o B &
RAANG T —INTG A —A~

(FRmXx - B)OttR [ #H 85 B =

1. EU&i

AANG T =S5 A —ATHIEBFNZ(.5.) &, MEFOBHAEOLLERBUTKRELBL

$5. EDEHITSETHEDIOHERNA.S.OFMMELFHREETT I LARBRALTERD, &

KRR & U TEB ShTWwBiron-dithiocarbanateffikid, MAFIBRVHEEETRHEULT

W3z, DFHERHEICIEFHEETH 2D, SHE—FRESFHREHETHIN-XaEZEZAVWT. #

DEFHEE & ERN0.S. OFHE = EH 7,

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

B11ZFe (dtc) XEEHRD— BN FHEEE RS, Felk

FEREZHD, XRFEz@H LZEEIhTW3, BE

BB R FoERE B %M H U, Hartree-Fock- S 8

Slater (Xo) AT & B —BFNIN P =7V ERNT N/( B

EEEL&T. BENY MVERDE, BB, DV-Xa S s N

HEOAD Y5 ASRBAZORIBERS LT @ &

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

Kt 0.S. L BEAET VY YIOMAERTH BVzz

OEFRRTHD. HABRGUREER NS & TRETE 3, Toble.1 Figen Vectors

P+7Py

X=C1 +0.3416 2.7310

3. BRb&LUEE X=NO +0.1302 1.2511
#F1iZ. X=C1B X UNOIZ BT BFeAf A DIEBKER &, UpSpin&DownSpin Bond Overlap Population

DEFBEZNETR Uk, —HOBERRIINTERUNZEEEZE LTV X=Cl Fe-S 0.4772

BB, FhoFEBERZEILSBREW ., £, E9REEEAREIZ0.4~ Fe-Cl 0.5060

0.781% LEBIZRVEEEEERLTVWS, R2EFe-3d#BEDTXILF— XN0 Fe-S 0.5027

EAFERLTWD, FIFOOHEIILTHD. ROHFIKIAE1IOK FeN 0.7003

FERLTWS, UpSpin&DownSpinDBF#RX B UCHE U ZER, ZORRAEVBABHRIH
oo FNODEREEEZ T2z RO 6. RICFRIHERIS.ZBBZIEPERE, HETERE
EFHIZR UMz, X=ClEMMESBBA0HERRENE - L BERE L EL > . X=NOHE T
BEOWL.MBOREEDN.S. &0k, BB, TOHERA.S.WEn=0. 0=0.2lbarn& WS RED T TiHE
LicbDTHB, SHTRBRFAEERIIDVWTHHERET %,

3 Up Down Up Down 30, %
FX=CI X=NO o
E = 261
== — :
25}
=0 -© e
Q
> — — £ 20t
> F —=0 — = % = i 1.82
5 1 po— v |
c pac Ly
LLi 1.56
- *x — |
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, B ER~EHEGHAMEELZE T 515-deoxy-TICD
MU Fy ABEBILEFDOFH
(E2AT'. KBRS B, KEHRES. 2AEEY  SHAER. Kl
mamExt, Ofazx'. BUmETS Eake®® sEaR

RER 4G, REERCHFLVWHHBEE Jux s4% 429 >~ (PGL,) ZXBFRT TS
47 (IP,) #FRTAHLEDIT, ZOIPICHEL A OBERNICEATIBRERER
SF15R-TIC (1) DEBUTEII L7z 1D15KL b U F 7 4 4b4R2% v 7zin vitrod —
NGTFTTT 4L BIPREEORIBT LTV, IP,PHEEHTEH. WE. &LE.
28 OFE, BELELIHMICBETAILZHLMIC LA, 512, ISR-TIC (1)
HIERREOC-ISHARAFHRLEFHEDOI L &, 158-TIC (3) P, ZF T4 { KMHE
PGLEZHRME (IP,) 2V EATAILICEBL T, C-ISNOARF 2 HEL., HE
L DHBEMALL L& W 15-deoxy-TIC (4) 2 FEF - BB L7, 4DKEERELIT-
ToAER. AN ERIP,ZEERICH L CIOEEVREEENERB L UREREEZ DI L
Bhhol, 0., D11 M) F 7 LEEMAESE SR L. TNZFHEH L Tin vitrod —
NG VFTT T4 - RELBIP,ZHFHROBARERNTB L UHEEGEREIT o7,

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.
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3P44 Re-186 &= I v ORI
CRKRIC, JFafrdE ) OBFIER, Bk, )W
NEFTEAT L, IRERTY, AEEEE] !

1. [IC®HIC

V= A (Re) X, 77 F UL (Te) LEMRABKRDOER THETHLN Te LR2Y,
Hydroxymethylene diphosphonate (HMDP) X°Meso—2, 3—dimercaptosuccinic acid (DMSA) & & 11,
ZVRITAIRE, FVIRE, BVEETE To [~ Tk LWERAFTRITIVEEIS LRV,

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

EEHALTD, "Re —Pen ZHEEEHFITAEN TEEIC CH3/?—(|3H—COOH
45 = MBI, BRe B (0.932, 1.07 MeV max) SH NH,
WK B R - B RE~ORAREIRfF I N D, & Fig. 1 Penicillamine

FRAE DR TH{E CHhIVTTBEBRE COGRNES 2
HDTC, MU RRGNGEE R T o 0ERETo T,
2. EE

Bhiatd, Na'®ReO, (JB@FHL), SnCl, - 2H,0 (Sn &M, 5L, HCL, L-Ascorbic acid (Bl
BHIEAD OFERER O SR 228 2 TiTo 72, BEHEZRIIE (IR EME) iE, RIGKT
%, VSN ER I NI T T 00— (BEBEL: 7 M XETE ) — (6) - B (4) -
K (6)) TLIRREEL, 1 A—Y 77—+ (EXEE 7 ¢/, BASI500Mac) ThHhE
2EELTRDE, BUSKOWINA T MLiE, 46 - AR (B, Uv-160) CHIl
E L7z,
3. MR LB

Pen, Sn TR [-Ascorbic acid JmfE4 —EIZ LT Re IBE A2 2 =14 (Re/Pen O 0. 004
~0.00016), FUSEEEM 0, 40, 60, 80, 95°C & FH 2290 » CRiLIA L L7z,

95% LA E DR EZ G- EMFLL T OEY 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 IL, 10 2B ORISEHHE (RT) THCL % 2N 2§ % & 100%% 7= L7z (Table
D, BIRITAOSBIAE L W D HIBE (19 340nm) ~AE R b2 R4 O T, SRR 10
SEEVELS T LW EEDILS, 50CTHRBRDER ThH -7, 6 NIZT 5 & HCL OETTlE
FHizk v, Sn 2z THNERTH 30% 2~ L7, Table 1 Radiochemical Yield (%)
[95°C] Re #BFEHS 900 & 3.6 umol/1 DA,

Re (2% % Pen & Sn OE NI ZNFH RT (min) o 0 %0
250 : 100 & 31,000 : 13,000 T 5, Jrzigo [HCL (M)

pH 13 0. 5~1.2 C, BEHEERIT 40 SR Th B, 0.5 8% 8 97
Re PEAEAME VRS ITIT, VRS & BV R 1 86 82 84
B LB TH 5, 2 100 100 100
4. Ktk

¥Re —Pen ZEZEERITER CHRAEICEHRIN T L 2R LT, A PR DR TENE, s
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 BREERCEEAE Y T v B 7RO LE
(BRHR - SUKIRTH7 1 BRKIREENE ) OFM ML - X e - /g HET -

RAKME - FH &2

[ ZC®IZ ] - OH DHEREERNDLIONFERDO—2L LT, ESRAE LV T vV

TERD D, ZOFETE, BRETIEENO -OH FVINVEVAFAEYRY U AFUER
(DMPO) TRV +F v L, AR LIZEEMDOT X2 b (DMPO-OH) % ESR THIE
T5, ZDEE,
- OH ZWHETHTEMLANEET DL, ERLETHF I N ERBDTEZEND, ZOH
D EEZTFEFO - OH HEEL LTHET 2 W FEEIZH L30T 5, _wﬁﬁbnﬁk
DILD7DITE, BRI ZEE R VWEE (a2 be—) ZIZUH T2 TOREF T,
BEATREM S 72 0 IZHAT 5 - OH BiZFR CTRITIZZ2 5700,

[ %k (7= buih) EARBEGHBEOHRE ] LI2AT, fERETE., 20
OH BARIZ, 7= b URIESR (Fe?t + HeO2) ZHVWTNS, ZOFIEIZIZE SO
BEARHY, EEFHEHZ IRV ERRETH>TE R, £Z T, Fxld, - OHBAERK
y &2, KOy #B5 Wéﬁ%f%é OH % DMPO T+7 v 7L, BH#%D DMPO-
OH DOFEE(LZ B THZ LT . PiBB{tHl - OH {EERE L DMPO—OH {HERZ &
Emm%ﬁnio\mﬁmﬂéﬁ&%%ﬁb\é%ﬁf%Eﬁ%bto_@ﬁ&(::fm
BRI A N v B 7B LES) Tl vy REBHEPIC, B AL - OH 721 T <
DMPO-OH % &% T 5, > T, Z® DMPO-OH DiEER2 MR 5151302 T 512912,
BMEROBVy BREERHBRNTA LW ZEBRETHoT, —FF, Fxld, LIET. B
A NIV TEERE L, ZOFEEIEBREROBRIFELELIZILRVA, OH ¢
P LA RO DMPO & DORIEE-T8SCTHETALEDOTHY . TOZO>OFETHELNDE
RICIRSRERE DM DOFGDOBNI L 2EENBEND L Bohd, ZOMATII4ED
BHTHRANONWTHELNERE R T S,

[ BRROBE ] REAVY NI oV IEERAWESE, - OH XT3 4FEA D T %
¢ DMPO DEEEHDHIL. krcced kompo=11.1. krcc!/ k pmpo-on=>5.7. krce/ k pmpo
=6.1. kec/ kompo=3.7T TH o7z, —FH. EEAEL Y T v B FEOEEIE. kecc/
kompo=13.1. krcc/ kompo-on="7.5. krce kpmro=4.9, krc/kpmpro=3.1 &72->7, WHE
THEDETEL, EGCg BHERHAEL EC BRERO/NEWVEE o7, ZhIT—&AICa
LBNTWAHBLEEDER & —HK L T35, LOLEBHAY Y FT v By ZEICBWCEE
BWROBDLVIZKERANWESBRIZABONT X 033002 6-7 DfEE 20, ERR 5
o, TNEATHF DT = /) — NV HAKBEOMHBECERLTNEEE X bND,

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,
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