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Fig. 1. Partial spectrum of Fe-prompt Fig. 2. The peak indexes of Fe-prompt
gamma-ray gamma-ray '

THE PHOTOPEAK PROFILES IN NEUTRON-INDUCED PROMPT GAMMA-RAY SPECTROMETRY

Toshiaki KISHIKAWA, Jitsuya UEMURA, Satoru NOGUCHI, Faculty of Engineering,
Kumamoto University; Chushiro YONEZAWA, Japan Atomic Energy Reserch Institu-
te; Akira NAKAMURA, Faculty of Education, Akita University

Photon signals which form photopeak profiles (i.e. photopeak and base-
component shapes) were studied to determine precisely ¥ -ray energy in neut-
ron-induced prompt ¥ -ray spectrometry. The photopeak profiles were obtained
analytically from the spectrum. Base-component shapes were composed of Comp-
ton scattering of 2y annihilation and photoelectric absorption of 3% anni-
hilation. The position of peak maximum (the peak position) does not corresp-
ond to the relevant ¥ -ray energy.
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Fig. 1 : Prompt y-ray spectrum of B,Na,Co and Ni mixture
Reference

1) M A. Lone, R.A. Leavitt and D.A. Harrison, At. Data Nucl. Data Tables 26 (1981) 511.

PREPARATION OF DATA LIBRARY FOR NEUTRON-INDUCED PROMPT y-RAY
ANALYSIS

Masaaki MAGARA, Chushiro YONEZAWA, Michio HOSHI, Japan Atomic Energy Research
Institute.

The data library for neutron-induced prompt y-ray analyzing system was prepared. The
data library includes the y-ray energies and relative intensities of 73 elements. The method of the
multi-elemental and nondestructive analysis was studied.

The width of the prompt y-ray of B is wide and overlaps with the peaks of Na, Co and Ni.
The decomposition of the overlapped B peak was tried assuming the Doppler effect.
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RECEBHOMBIZIS VTR ERS THERUCL G Suk kB I, SixNE
BELRELTIDHEERD(Table D, FLOEEFHCOCTERIPTHEIL20T
RUMFAL VDOEBEIT - 720

Table 1. Values of o *(e.)+b*/a (e .)+b” (y:S1)

X observed caluculated*
Mn 52.6 *2.5 33.2 = 9.8
K 32.4 £0.6 39.9 *+11.7
Na 5.10 x£0.13 0.81 = 0.29
Ti 240.2x4.9 210.5+£59.3
Fe 5.92 *£0.19 5.75 + 1.69
Al 6.40 =0.11 6.31 = 1.86
Ca 9.26 *=10.24 8.13 = 2.39

¥ ¢ :Table of isotope seventh edition
b:Lone et al (1981)

EXAMINATION OF PROMPT GAMMA-RAY NEUTRON ACTIVATION ANALYSIS OF
LARGE SAMPLES

Kanako KOBAYASHI, Keisuke SUEKI, Hiromichi NAKAHARA,

Chushiro YONEZAWA*, Masaaki MAGARA*, Hiroyuki SAWAHATA™**

Faculty of Science, Tokyo Metropolitan University

Japan Atomic Energy Research Institute*

Research Center for Nuclear Science and Technology, University of Tokyo**

Prompt gamma-ray neutron activation analysis is characterized by non—~destructive multi-
element analysis and will be applied to cultural assets and archeological samples etc. But in the
analysis of large samples, the deviation from linearity may occur depending on absorption and
scattering of incident neutron and emitted gamma-ray. We measured sodium chloride solutions
and GSJ rock reference samples and applied the mono-standard method to determination of
major elements.
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Table 1 Qualitative analysis of marine sediment (NIES No.12) by the PGA and INAA

Method v Detected Elements ‘ Number of Elements
PGA H, B, Na, Mg, Al, Si, S, Cl, K, Ca, Ti, Fe, Cd, Sm, Gd 15
INAA  Na, Mg, Alz CL K, Ca, Sc, Ti, V, Cr, Mn, Fe, Co, Zn, As, - 28

Br, Rb, Sb, Cs, La, Ce, Sm, Eu, Tb, Yb, Hf, Ta, Th

Table 2 Analytical results of several environmental samples by PGA (n=1 ~ 12)

Sample H (%) B (ppm) Si(%)  Cd(ppm)

Rock (GSJIB-1) 0.16£0.03 12+£1 26409 <0.7
Orchard Leaves (NIST 1571) 73+£03 3242 <1
Pepperbush (NIES No.1) 6.6+0.8 56%*6 <1

R. Fl. Unp. (NIES No.10-c) 8.1 1.1 2.1
Bovine Liver (NIST 1577a) ‘ 8.8 1.3 <0.2

Coal Fly Ash (NIST1633a) 0.031,0.042 39+0.4 23,23 <2

Pond Sed. (NIES No.2) 1.8,1.8 29,29 22,23 0.93,0.91

Marine Sed. (NIES No.12) 1.2,1.2 90, 91 25,24 27,29

Mussel (NIES No.6) 8.110.2 14£0.8 ‘ <0.4
Sargasso (NIES No.9) 5.0,5.1 142, 140 <1

V. Exh. Partic. (NIES No.8) 3.1, 3.1 13,13 1.7,1.6 1.3,093

References: 1) C. Yonezawa etal., Nucl. Instrum. Methods, A329, 207 (1993).
2) C. Yonezawa, Anal. Sci., 9, 185 (1993).

ELEMENTAL ANALYSIS OF ENVIRONMENTAL SAMPLES BY NEUTRON-
INDUCED PROMPT GAMMA-RAY AND INSTRUMENTAL NEUTRON
ACTIVATION ANALYSES
Chushiro YONEZAWA, Masaaki MAGARA, Michio HOSHI, Department of Chemistry and Fuel
Research, Tokai Establishment, Japan Atomic Energy Research Institute

Elemental analysis of environmental samples by neutron-induced prompt Y-ray analysis (PGA)
and instrumental neutron activation analysis (INAA) have been performed. Fifteen elements
including H, B, Si, S, Cd were detected by the PGA, and 28 elements including Na, Mg, Al, Cl,
K, Ca, Scwere detected by the INAA in marine sediment (NIES No.12).  Accuracy of the PGA
and INAA was confirmed by analysis of several certified reference materials.  Detection limits of
elements by the PGA and INAA in several samples were also evaluated.
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—RBRAHPBRZ2OEINTELEREOTRHMBPLEVHBOD OB S 5B,
ALV DERSE, Chil. FEBAREOHERILLCL2DDOEHMRIH. B
WEPEBEHMHEOK Y. HEMLREELUTERBEUVLTVWAEZER2RET 3,

—HBORAB 2L TH. HELERI P AR EERMU THITERE2EE LR, H
RrBEAWMPHEXBHMTOERLED TRIT S, HRIBETOKRESHYES
FNAZEPRINE, $h. EREBEOHREr BIANI P LR, B0HE-TEHOE
— g R, BEMEHAFITADODE—- I PED s,

INSTRUMENTAL NEUTRON ACTIVATION ANALYSIS AND REACTOR NEUTRON- INDUCED PROMPT
GAMMA-RAY ANALYSIS OF ANCIENT COINS '
Takeshi TOMIZAWA, Faculty of Literature, Keio University,Mita, Tokyo, Japan
Tetsuya YOKOYAMA, Yoshitaka MINAI, Takeshi TOMINAGA, School of Science,
University of Tokyo, Hongo, Tokyo, Japan
Chusirou YONEZAWA, Masaaki MAGARA, Japan Atomic Energy Research Institute
Hiroyuki SAWAHATA, Research Center for Nuclear Science and Technology,
University of Tokyo, Yayoi, Tokyo, Japan

Instrumental neutron activation analysis and reactor neutron-induced
prompt gamma-ray analysis can be successfully applied to ancient coins
because of their ability of rapid non-destructive simultaneous multielenent
analyses. The analysis of samples provides a clue to estimate provenance,
raw materals, and manufacturing procedures. Based on the contents of Cu, Pb
and Sn, ancient japanese coins colud be characterized. The results show
that the main componehts were Cu, Pb and Sn in older ages but became Cu and
Zn in later period.
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— iz IV IO~ DELRYDFRDLNDE, aNVMEaY RS54 MEARICIEBIRLE
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Ve INLOYEDHEERZRE LR, SRE -V EIFRIBEHETH S LR L1
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counts / channel
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Table 1. Analytical results for the Allende meteorite.

. 103 = - . . 3 F] 3
element  this work literature oo . 'mn. o ]

B 1.93ppm  0.33 ppm

Si 15.6 % 16.0 % 102
Mn 01499%  0.147 %
Fe 23.1% 2357 %

H 1 1 1 1 1

960
channel

Fig.1. Prompt gamma-ray spectra for boron
standard(a) and the Allende meteorite(b)
showing the 477-keVDoppler-shified boron
peak region.
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PROMPT GAMMA-RAY ANALYSIS FOR METEORITIC SAMPLES

Mitsuru EBIHARA', Kanako KOBAYASHTI', Hiromasa OZAKI', Hiroshi HIDAKA', Keisuke SUEKI’,

Hiromichi NAKAHARA', Chushiro YONAZAWA?, Masaaki MAGARA *and Hiroyuki SAWAHATA’®

'Faculty of Science, Tokyo Metropolitan University, “Japan Atomic Energy Research Institute

*Center of Research for Nuclear Science and Technology, University of Tokyo

Prompt gamma-ray analysis was applied for meteoritic samples as a non-destructive and multi-clement
analysis method. Analytical results were in good agreement with literature values except for boron, for
which anomalously high abundances, probably due 0 contamination, were obtained. Contamination as well

as cosmochemical characterization of boron in meteorites must be subjects of importance and will be
examined in detail.
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&b, FHFRFEMITICLOCAdEERE U, BEEFEDNRIZ 1% G e RIS T
T A IEREET T RS LT IC L ORE LI, Table 1iIKZhoOERERL
2o
Table 1 . Results for the Determination of Cadmium in Metallic Zinc Powder

by Neutron Activation Analysis using v Rays or Internal Conversion

Electron Measurements

CONCENTRATION (PPM Cd)

SAMPLES vy —RAYS Intrnal Conversion Electrons
Chemical Reagent Zn 179 658
Guaranteed Reagent Zn 347 586
Guaranteed Reagent Zn 17700 17140

+ Cd (1. 69%Cd)
Fig. 1. Internal Conversion Electron Spectra of '!®=In and!!®*=In Separated
from Cd and Sn
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A SIMPLE MEASUREMENT OF INTERNAL CONVERSION ELECTRONS FOR ACTIVATION ANALYSIS
Kenji TOMURA, SURYADI, Fumio SHIRAISHI, Institute for Atomic Emergy, Rikkyo Univ.
Some nuclides induced by neutron irradiation emit internal conversion electrons.
A simple measurement of conversion electrons extends the boundaries of neutron
activation analysis. We research a simple measurement of conversion electrons
and application to activation analysis as example of **®*=*!!3=]p from Cd and Sn.
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Bisll) &Se(IV)DOERKIGRFIHT 2, Se(IVIIIBisT & 8&tkSe(IVIBisTI B4R U, 5&
HILEERCEE T S, —F. Se(VDUBisT & I#HEE DL 6720, Ukd>T. sklik
FDSe(IV) R EIRMIERRCBBETC X3, 2. FHREKIOSe(VD 2 Se(IV)iZ B
UTHBFE, Se(IVESe(VDOFEU RENFEHERCHRETX S,

BET (SedV)D M)  FURIK250—2000m 21 SMIEBEBIR & 7 B LD I HIER (BE
&RBRITEH) 2z 2%, 0.1% BisIKEHE 5l §957 B H ZE¥Se(IVIBis &K%
X8k, TOH. H50mgDiEME R 2 MA 150 M» XIRY, SELEERTBREILY 2,
EHEREORU K. O EBHEHEBIE U R,
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EdWME. V—E v eHHEL OO KEOIC)TH307 Mg USe(VD) & Se(IV)iZ Bt
Uke ZOBTEVEIIOyamadad Ishizaki ‘2 IZ XV EI N HEREZR U, Boh
AU, BEIR2ITVESEANEZAMU 2.

2-2. Bt PRS- RAIRENE BT ESRISIBAREE T AMBEHROEFIF - RiX
% (1.0x10'2n/s.cm?) % AWV C208 1T - ke BEHHET R D & HITERE R £ € ORMIZ 10—
60FC S o oo HIERRIL2000E UTe. 77"SeM162.0 keVD v B E — 2 OF Hil % BEK
THOEE UL TRD R, ‘ '

(BREEE] ‘ '

3-1. EFARE EZKIRGELYORIREIARD - iR (BR)IEHE) B
DSe(IV).Se(VI). % B ikSe(IV) &Se( VDD H R HEMU LB A OEFILEHBKEZFRU k2.
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RERE U THL. RuEskEo 7 . , |
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FELEUTORYHERRUTV S,
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WTliRohiERETable HITF &
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N
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N

Fig.1, Calibration curve for Se in model
samples. (O, Procedurel. @, Procedurell )

%&J‘Bnko Nakayamafé(gniﬁig in natural waters.
Z (BHEH) » o 198348 H R
Uik DSe(IV) % E WK IET RIFA BRI E3gR] [Se(lV) Se(1V)+Se(VD)
k ug/1]  [went]
HMEU. 0.06pg/lERMELTVS, ik XA 1992.7.14  0.15+0.03 o.élli:o.os
ARBRTHE S WL F8E (FHRiEE) BERTEE s | EE
DOMEKDIE0.06F 72 120.04 2 g/1%3 Bk fggiﬂm 1992.7.9  0.06+0.03 0.15%0.06
1% EBi 0.04+0.02
COHEBEERBLL—HBRUTWV 3, o B 1993.3.7 N.D. 0.13£0.05
i NGB 1992.8.4 N.D. N.D.
(&%3H] ) BRI
(1) Bas, HAER{k2SsE, 1991, %k zﬁ&imgﬁl 1992.7.14 N.D. 0.25+0.05
BHigX
375, (2) N.Oyamada and #K  HILKEDL  1992.7.5 ND. H.D.
M.Ishizaki, Anal. Sci., 2, 365 EHRTRE
Mk  KEATIABRLE 1992.7.11 ND. e
(1986), (3) M.Nakayama et al., ZHEBHHE —7.13
kiik ARIA 1993.3.9 N.D. N.D.
Talanta, 31, 269 (1984) e E R

DETERMINATION OF SELENITUMCIV) AND SELENIUM(VI) IN WATER SAMPLES BY NEUTRON
ACTIVATION ANALYSIS AFTER PRE-COLLECTION ON ACTIVATED CARBON
Yoichi SAKAl, Kenji TOMURA, Daido Institute of Technology, Institute of Atomic
Energy, Rikkyo UniVersity

Nuetron activation analysis using short-lived """Se and chemical pre-collection
- of Se on activated carbon (AC) were applied to the determination of Se(iV) and
Se(V1) in natural waters. Two chemical procedures were adopted; (1) adsorption
of Se(1V)/Bismuthiol I on AC and (2) adsorption of Se(I1V)/BisIl on AC after
reduction of Se(Vl) to Se(IV). It was shown that Se(1V) and Se(VI) can be
analyzed in a ug/l (pph) level in natural waters such as sea waters.
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RISOFIAINZ, Hi22°S 1 (n,p)2°Al RSRMOBERRIGOTENLEN, E£E
BBz, CABTRAFEMZRETFFRBEFOREE L. 2EE6.63002°A 1 » 5K
HEXh21273.3keVO Y BEZCeBHEBTHEIIETHEBRBENICALSHE S (IJSS)
DHHFAFRLEFHO—FRP T VWHBESAFDITWENEETEIFEEZREL &,

SHITHASGHG2OHHTEFMOF ., FFHOPBELZIMnPZNnE L, SIDE
BEPLZ ! EBRBOZRBLSTOTERWRABIZOW T BREREI N ZERA LA
RBizowTHET 3, .

2. FWERVCER
2.1 yYyawrHy (IS 705-3: 14.60%S i)
(A) BIEHEBRE ’

HF0.2~0.3582 U —H— IR . 200l FEAEMIHPICMBALERT 2, 2000
EEMENZAEFEUCARILSMEICHET 2, KENMXBEBRBEROBERE L ICEKT
WHEBZBEBL. ChE2e— o VT THEIT TR ZF LV ORIZHAT S,
(B) Bat - 3t ;

BIEH L 2B 2 LBEEROLE T WHE (0.015~0.04g) &Hic, X lm, BEHE2en,
B3I CAFIZ AN, VBFOTRETFL (HbhHEFHE:5~6Xx101"'n"em2 sec) L <
IXRSRIBS$FL (4.6X 10'%n/cm?/sec) TSAMRH T 2, BHET Lo 03B ERLAHE.
A BEOEIIFOOCe MEBRTHET 2, A1 O —71273.3keVD BRIV ¥
—fi{1225A 1 D1T78.9keVD Y Y T VLT R =7 ¥ —71267. 9keVISER 2 DT, Zhi
BTNy 2759 FREROFEZTE W, EEKOFEEZ KD -,

AR EBEHEOZENFhOFFHETRREZZHW, REGLEEZTHW, BLRETHWESE
BEZHELE,

(C) #R \

BEDSHOEE LKEIZL.635T. BASKMGSOHRMI4. 6053 L13.45THD .
—8.20DMEN B - 2o

Table 1. Results for the determination of siliconvin JSS Silico - manganese
Run 1 2 3 4 5 . 6 Average
Sample Weight (g) 0.2089 0.3280 0.3340 0.3446 0.3023 10,3023 -

Results (%Si) 14.1 13.8 14.0 13.3 12.4 13.4 13.4j;0,62
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2. 2 GB4&TEH (JSS 604-8: 1.05%S 1) RUMEAE&H4LS (JISS 153-9: 0.30%S 1)

FREI~S BB U0l TERICER. nlBEZBTHALER. BRKTWEBEIBEL
BE LA, AESTEHOSWER* Table 21087, @R UKEERUHEE
LOEEEFRFNING, —115TH o=,

Table 2. Results for the determination of silicon in JSS Tool Steel SKD6
Run i 2 3 4 5 Average

Sample Weight (g) 3.0017 3.0018 3.0006 1.1090 1.0036 -

Results (%51) 0.891  0.852 0.925 0.969 0.952 0.938+0.0273

Table 3REASISOTHERZRLT. BELHERUVERELOZEGERTN
8.7%. —9. 14 TH - 7=,

Table 3. Results for the determination of silicon in JSS Low-Alloy Steel No.4
Run 1 2 3 4 5 Average

Sample Weight (g) 2.1194 2.0016 2.0219 2.0047 2.1082_ -

Results (%31) 0.3138 0.2631 0.2671 0.2697 0.2411 0.2710%0.0233

2. 3 ZOMORMIZOWT

BRI WREAEORWITWREEFHSA (ISS 280-1: 0.02325 1) . EKA&LHS
(J8S 151-11:0.105%S 1) B OWTEBHNNT-E¥IF Y 2 RMT D EBHIE. Nb20s
WHKI Y 2HBHEELZEZBRIF LTV R BEOL 2 3 ERENEL . #EELD »
BOEWERLPBELRTWEREL,

DETERMINATION OF SILICON IN STEEL SAMPLES BY PRECONCENTRATION - REACTOR FAST
NEUTRON ‘ACTIVATION ANALYSIS

Kenji TOMURA, Institute for Atomic Energy Rikkyo University and Hiroyuki TOMURO,
Mikuni Corporation

Standerd samples of iron and steel were dissolved with aqua regia and silica was
dehydrated with perchloric acid. Dehydrated silica was collected on filter paper,
and irradiated by reactor fast neutrons.

v -rays of 1273.3keV from 2°Al produced by (n,p) reaction for 2°Si were measured
with Ge detector and silicon was determined. Silicon in silico - manganese, low
alloy steel No.4 and togl steel SKDS were successfully determined by the present
method.
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1. L Sraz=g s OREMOBELLSIFicBWT, BMTRZ rodi:
FHSEEERE X, 75 nb (Zr-95), 53 mb (Ir-97) THEHN/ I WH KEttahiZ
DIRFEDO Iy T v ERXBIIEND 3, T0A. RWEEOA TR, SFBHL L,
T, FEYV ERB, BEbo%., TBPEAEMEBELAAV., Zr2BRELTH S,
THMOBHEIT~Teo AMERC B 2FBWBEEHELAELBER U RETFHRELE LE
BYHEMEEV OBV EHEMC LD THWE ST %,

2. E B Wi 3-Nine o¥rva=9 AInNE&BHRG@HERAE. 1~10 ng) R UiE
K (1~5 ng. TN IBEK 20 ng BOZBELBRRMY L ng 5oBAELT.F 1275
Bl ez, RMAKEREFFP a3 T, 10 SHBEH L. BHO%, 2R L EHER
CHoRGHRHRUSHFEBME LT 2 T hBERAEB 2T -7 ThooR B2 BER
B, 7ot KZBRRUCHEBZHVWTER L. BEEAEZ 14N BB / TBPA 'y B
RT3 EREMEEROR U A, Ir OMHRERIT 99.9 % TH - 7o BEMETZD
ZHREOBMHFHERT 7y HRX 27 P VORFECR. GeRIHE - MCAZHW,

3 - HEIEXR BEZHORHEAELS. SEAZOBRFEERRTZLSOTHD
KREBEE (£1) 2K0fo Ni-57 OERBEERO Co-57 ORIEL 5K D 1=,

Table 1. Ratio of remaining radionucldes in aqueous phase of standard

sample after solvent extraction with HNOs-TBP/Benzene system.

Nuclide | Cr-51 Mn-56 Co-60 Ni-57% Mo-99 Sn-117m Hf-181 Ta-182 W-187

Ratio 0.55 0.54 0.65 0.11 0.15 0.43 0.011 0.27 0.62

* : the ratio of Ni-57 (36h) was determined by the measurement of
radioacitivity of Co~57(270 d).

Ni.Mo . Hf.TaodKHEBEHLERIEENCHASIV, FEFRBREVIEETRT,

Zr WEEILah 3 &L 1r-97, Ir-95 DBAERKRT 22, TOBREE Nb-97(1. 2h), Nb-95
(35d) WERELTL %, »T. Zr2RELTH, B TROMHE/LicHEKT 2 Vb 0
BEHESE 2, TOR. XREFREASINEOREGLRELER 2, (LFELEEZTLIB L
Zr TR, 7BAxR7bvE, BEEER. Mnos BRI, 20 REEMRIr-97
EBEhTWw3, Ir-97 BXEHET 51 0H%. Cr.Co . Hf . TaRA 3%, 20, Mo,
WhRBRHEN T CHEB TS, NiiKHRTS Co-57T W5 0 HBICHRHE EHZ, Snit
Ir-95 KEN TS5 0 HBIRBREANR YV, —F. ZrBREHABTcE. BHEZ. Mn.Cr.
Co WHBHBHah. 1 0H®B, Hf . Tadkidhs, SniRBEET S Ir-95 CBh T
BZRWVHE, Zr#k 99.99 ¥ BEFTHRE. 10 HBICRHE AN %, Co-57 BREMLHEOES
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EEBIE, 50 HEBcRHEE WS, AR OBEHERRUZASOBRETEREEZR 2 IR
T RETHORE SRIBRFAREAHBELCEKEL. NI Mo, Sn . Hf oBRETE
BPREVWORZNSOEHICK 3, MHEFRFESFEIR Nb-97 BEKRT 24 HESH
HobH oM, TEORHENEOLZ LD, XBEFREEE~NT, RETRIREL,

Table 2. Content and lower limit of detection of trace elements in zirconium.

Element Nuclide Half 1. Ev A/V'N . content 1. 1. d. It
(keV) (ng) (ppm)  (ng) (ppm) | (mg)

Cr Cr-51 27.7 d 320 108 880 116 30. 3.9 7.6
Mn Mn-56 2.58h 847 417 620 82 3.0 0.39 1. 6
Co Co~60 5.26y 1178 9.6 15 1.9 3.1 0.40 1.6
Ni (Co-5T) 272 d 122 38 2280 300 2400. 316. 7.6
Mo Mo-99 66.7 h 740 - - - 165. 28. 5.8
Sn Sn-117m  13.6 d 159 3.1 454 78 292. 50. 5.8
Hf Hf-181 42.4 d 346 10 2280 300 456.  60. 7.6
Ta Ta-182 115 d 1221 15 20. 2.1 2.7 0.35 7.6
¥ W -187 23.9 h 686 25 8.4 1.1 0.69 0.09 7.6

A is peak height of 7 ray spectrum; N is height of compton hill where the peak
of 7 -ray joins; A/V N is signal vs. noise ratio.

1. 1. d.(lower limit of detection): [content] X 2V N/A

% :weight of zirconium metal used for analysis

[X#R] (1) HFREM 5 35 HERMEFARIBETHEE. p 156

DETERMINATION OF TRACE HEAVY ELEMENTS IN HIGH-PURITY ZIRCONIUM BY THE TECHNIQUES
OF NEUTRON ACTIVATION AND SOLVENT EXTRACTION. '
Takeyoshi ASANO, Kyue FUKUDA, Research Institute for Advanced Science and Techno
logy, University of Osaka Prefecture.

After neutron activation of standard and analytical samples, solvent extrac-
tion was carried out in a HNO3-TBP/Benzene éystem. Zirconium was extracted and
impurity elements were left in aqueous phase. Neutron activation efficiency of
elements and ratio of remaining radionuclides in aqueoﬁs phase were determined
from the analysis of the standard sample. Trace elements of Sn, Ni and ¥ were
determined from the 7 ray spectrum of the aqueous residue. Cr, Mn, Co, Ta and Hf
could be determined from both non-disolved zirconium metal andvaqueous residue.
With the exception of Ni, Hf and Ta, the lower 1limit of detection of trace

elements could be lowered by the use of solvent extraction method.

— 179 —



1c11 = o fbe¥n F = X@iﬁj:%ic:isb‘é
EH = ¥ X ¥ & oD 75 2
IN Yyhvy”
(NTTHzZv 7 ba=2 ZBER) INPR

1. BL®ic

BEEDO7 w7 74 "Z2EBRT 2R 7 » {LYWEREHOSHMENLE E b7 v (bW
H5 ABETBLBYABELRE2B/NCTALENS S, IHETHE/LESH (NAA) 3%
BXRHYMOER, BRBEROEYH, FESTORMECHLTCENLFETH 3. AHTH,
7y {LMEBEHEETRICBII2HEBEBLXE 7 9ok A 5 28ETE B 2HBRI
DVWITNAATRE Lo THES 5.

2. EB

7 » ALY %L : TrFa, BaFe, LaFs, YFs, AIFs R A ERESH 2 Wikl EHER R, LiFRTHK
SMESEEA L. 72 9t H S5 08B 2 (48)ZrF4-(24)BaFa-(8)LaFa-(2) YF3-(3)Al
Fa-(20)LiF(E V% ) DM T 7 v LYW= 8, NHF-UFZMA, Ar/HFEBESK T400°CN
Bi%, S50CTHML, S IsEAd, 7o tMP 5 2 2WE LA BER, & 7ri=
Vh, Xy FLHEbw SBEEHLL, PHTFHES: 7 WWER, 7WH35 2
(AA1%6.6mn, £ &8.0mm) 2HEEEOHE, FE & bITFEFFIRR-4 (AP HTFHRERE:
6X10'%n/cm®s) T5~3043f, BHE LA HELoLF BHEZ oK c£EK0. Sngk N A,
IM-HC1, F7K, 0. 4M-HCIlO A * b v a = ABEKE THEAR T 3. XEER%, 0.1M-H
ClEetk & L, BREBovVF Y/ v EME(LRFZTCE&EMB T 5. MEHER, ®E%R ERE
EL, IICIBERBETECH LTAEYEDOR -5 YBEFEMNE, 7 iVaTsh
T 3. @Ot - BEZORKKE HBE0 ng=RmL, AKBEREK, pixi~2L
L, ¥V - RZBICL 2 BFAEMHR, 0. IM-H2504 B E L, e LTARE
HBOVF Vv ESUHBLKRATHEARIEMMB T 2. 7 vt H 5 ik 4+ viE1{L
SN2 LADIMICIARTRERZ2 vy F Y7 LY, 29 F v 7BERDOMCuD BN BRIE
K&y, HNHERD . UEEEoHE, HCo W THHABER -0 RELEMBET
W, WEETERET 5. BEEHE: G20 TBEE O 19%4u (B=158. 4keV) X Ge (L) BRI
B-A096F v YA NVEEORBTr 8%, SCuBENYy 7 559 v FHFR 7B -9 vy —
TRAMEREL 2. '

3. BEEBIUZE

HEEG: X1, AEEBLCHMBETHER LR, 1R 7 9OV 5 2thog&ig
FEET7 9t >4 ~DIELRETHS. It HOHLBERREESSHBS LD GV
CEBbrd., Chid, AEOR, IrM2HE&HEINRELCHEBEIRZCE2S, SR
OHEMWIFcERLALbOEEZ S, HERCHELLIIRMPTOHESEER, RKiE 0
IrFaic 3T S W &b o, T/, HEIEE M l4ppd, 6. 1ppbD 7 v LHH 5 2 %
BEWBOIERER, &4, 4.2dB/kn(7 7 4 B &13Tn), 1.2dB/km(7 » 4 B & 160
NTHD, BBEOHENY 7 4 "ORRLEEBLTVWIILEHLME L, WEL: %
QI A T ABIEEIREOBE I BASERI Lt 7 v (LWF S R P OFHBETH 2. RET
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Wiz AOHBBEERLAKEOSN S RO DFEE T 10ppb, 11ppbTH 32, &4 v F LK
B 5BRTHBEBLL 7 vitYH 5 A IO IEE X 150ppb, 190ppbTH 3. T Rbb5, 8
HXECEVA v FENTLWIL 2D T, ELe 5BHOFN 7 vV 5 2ciE

L TWBIEBHLSHRIE s, £, 22 F LAEELy YHBBEFHLLBEOT »

L # 5 2 ~ORERIEHEL D ESN0L nPEHBAIKSFLTYE Z EBbh -1,

Table 1. Analytical results for platinum and transmission loss for the
fluoride glass fiber

Sample Pt Transmission loss
(ppb) (dB/km)
ZrF4(Sample prepared by sublimation) 69 -
ZrFs(Sample prepared by solvent extraction) 2.3 —
ZrFa(Sample contacted to the platinum plate) 5360 -
ZrF4(Sample uncontacted to the platinum plate) 1.6 —
Zirconium fluoride glass No.1l 14 4.2
Zirconium fluoride glass No.2 6.1 1.2

Table 2. Copper contamination in the preparation of zirconium fluoride glass

Sample Mould Cu(ppb)
Zirconium fluoride glass A Silver 10
Zirconium fluoride glass B Aluminium 11
Zirconium fluoride glass -1 Blass (Gold coating) 150
Zirconium fluoride glass C-2 Blass (Gold coating) 190

X ik
1)K.Kudo, N.Hishinuma, J.Radiocanal.Chem.,5(1970)331.
2)H.W.Schneider, A.Schoberth, A.Staudt, C.Gevndt, Electron.Lett.,22(1986)949.

CONTAMINATION OF PLATINUM AND COPPER IN THE FLUORIDE GLASS PREPARATION PROCESS
Kenji.KOBAYASHI, NTT Opto-electronics Laboratories

The contents of platinum and copper in the fabrication process of fluoride
glass were determined by neutron activation analysis. Platinum contaminant was
remained in the sublimated zirconium fluoride. Copper in the fluoride glass was

contaminated from brass mould during the preparation of the fluoride glass.
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REFRERBOSMIRERBOER 2O ET O LTREEETH D, BVREMR
FIINIE S)TRMIBEMI D ZBORKFEEABOAREL TV, RIEFELZED TV,
MEdE, BBFBOREFBEAB L L TARKBZRILDMAOAEOLEICET L RIEEZE
HBENLTHEE A EB SN, NIESTIid, 198441No. 5 & L THEFEERHZ
EB-EA L7, BEIEEN S L>TW\W5b, §EODNo. 138HE 1IN0, 5 BHEMFRE
KRS THELBEOEEZEREL TS, No. b HERZEHFIHR/IEOLD
CHWRA ) IR=VINVILOBFLEPMBEL o 20, SEHEIBHRCLTI I v 78T+
AV INWERBORE, AFETRZOHEEZEEABZBEFETFEEMEIWE(INAAIKL
LD, STRREEZRELISERTHHEEZRHLIEOTHET 5,

2. ¥ B

NIESIOEMBIN-HEZFEERHOH80~1000ng (6 BE) 2 HER, HHRLLERY
IFVVRICTEHALL, B, ERBEOFBHICI D ERMELTRIEHO2TE
HOEBTIIRRERTFF Tk, ERMAEBHIE, SEZT(BPEFREE 1.6x10'°
neen 2es ) TIORMIT- 2. BEE, AHORVIFLIUREZTRL, | ~45HEH
%, AEME GemHB L4096 F x RANFEBIWFZNLRD r AR PO A M) EBNT
ERMBABE P S HBRMOBREICER L T4 ~300/M r BREZEI/T- 1=, EERBEIL,
PR ERE (b FREE 3.7X10'% neen”? s ) TOBMT-> . BE%E, AH0E
VIFULUEREZHBRL, 4~100 HGHE, FREIHI0REISHEBOBBICERL
T8~40BMAELL. ES5CA—HBE211~60HMGH%E, BOEBMEAH108H
LOBBCERLTIS~250RMAE L, — ORI @ME Ge R BLHFFPR
Nal (T BRHEHBELAKABAE r BAXRI MO A ML TH r BHEE T -7,
Fh, BEAEHOJIMTRTHOBMBHEZTY, 9L

BoONLrBARZ VVOBHEZ r BARZ MVEK IO L(GAMA 9 8)F AN
TV AT o7z KOONLOWER, Mg EEBIHTHIAI O BEPETICI A
EBRRIGBIOWTHEZTILEX B -7, Fha, v#HARIIOAMIIZES r RUE
BOSHERIIIS r B —JEBOBPICOVWTORHIEZT- 72,

3. & % ~
Table lLZSTRRDHHBERERT. TODIBLIXTEREZEETHIENTE L, EF
DBZIRHNERZEATHW L BORYELBEETH S, **Br, *"Znklicksa
YTIRYN I TSy RERARMUETIZATED r AR bO A M )ICHETHL/T
KEAT B0, 25 TR OPVTRHRABMNEDH P EE T RMEI T - %2,
NIES No. 5 EEHEE#ERHN" CHXRT, 26N CHe* B ESBTEVBRELRD,
#iZ, Na, K, " UXRIFBREICR -7,
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Table 1  Concentration of elements in reference material,
' NIES No.13 Human Hair (ug/g-dry weight)

Element Concentration Element Concentration
Hg 5.9  =*0.3
Na 65 +4 In <0.0012
Mg 164 +9 Sn 0.59 =£0.09
Al 130 +5 Sb 0.045 =0.02
Si <1600 Te <0.032
S 53000 =£=5000 I 0.93 = +0.13
Cl 580 +20 Cs 0.0089 +0.0005
K 70 +38 Ba 2.0 +0.1

- Ca 810 +40 La .0.128 =+0.030
Sc 0.029 =0.002 Ce 0.184 £0.032
Ti 10.8 =£1.5 Pr <0.12 '
\Y% 0.27 +0. 04 ; Nd <0.064
Cr 0. 67 +0.10 Sm 0.0070 =0.0011
Mn 4.0 +0. 4 Eu 0.0020 +0.0002
Fe 144 +5 Gd <0.11
Co 0.072 =£0.002 Tb 0.00132+0.00026
Ni 1. 95 +0.13 Dy <0..0069 '
Cu 14.5 +1.3 , Ho <0.094
Zn 179 +5 Tn <0.0040
Ga <1.2 Yh <0.0029
As 0.101 =£0.002 Lu <0.00082
Se 1. 86 +0. 04 Hf ~0.0080 +0.0025
Br 143 =7 Ta 0.0040 +=0.0003
Rb 0.181 =+0.007 W <0.034
Sr 8.7 +0.8 Ir <0.000022 -
Zr 0.69 +0.08 Pt <0. 24
Mo <0. 035 , Au 0.0140 £0.0012
Ag 0.098 =£0.003 Th 0.0104 £0.0028.
Cd 0.20 =+0.02 U <0.0041

XHR 1) ssREE, FHEBFE - oifes, 37, 183 (1988).

DETERMINATION OF TRACE ELEMENTS IN HUMAN HAIR REFERENCE MATERIAL
BY INSTRUMENTAL NEUTRON ACTIVATION ANALYSIS

Shogo SUZUKI, Yukiko OKADA and Shoji HIRAI
Atomic Energy Research Laboratory, Musashi Institute of Technology

Trace elements in human hair reference material (NIES No.13) prepared by
the National Institute for Environmental Studies were determined by instrumental
neutron activation analysis (INAA).  The human hair samples (ca. 80-1000 ng)
vere irradiated for 30 sec and 6 h. ' The irradiated samples were measured by a
conventional 7-ray spectrometry using a coaxial Ge detector and an anti-
coincidence r-ray spectrometry using a Ge detector and a well-type NalI(Tl)
detector. Concentration of 40 elements were determinde by these methods
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A:Fe, Na, Rb, Zn A:Fe, Na, Rb, Zn
B:K, Cl, Mn, Al B:K, Cl, Mn, Al

Utility of PlantLeaves as a Biomonitor of Growth Environment.
Jitsuya TAKADA™,Yukio KATAYAMA™ Kazuo NISHIMURA™ Naoki OKADA™

*1:Research Reactor Institute , Kyoto University *2:Faculty of Agricurture, Kyoto University
*3:Forestry and Forest Products Institute

Generally, element composition in plant leaves are affected by soil
availability and also depends on its inherent characters of absorptinity of
elements. Some element contents in different species of leaves showed
clear difference. In this regard, same plant leaves collected from
different site in Okayama prefecture showed characteristic content with
each other . These phenomenon suggests thatthe element content in plant
leaves is determined from the inherent absporptinity aswell as soil these
of soil availability.
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WELIE, BAERTORFNEBROLZFH ZHAN, ZTOEIPSCBEORERNEREL
RNEHETI2HAZT>TELE BARAERTOXNERBELEERENTOTEREZHEN T
2-H1E HBATOLROEGD, EHOINFREEAZILENDH 5, SHRAFH
BHCSENIVLKOP O REBEEHM FRECINEZAVTHE LEZOTHET %,

(£8%]

B LMK T 19904 I B L= 2 % (M85, WOk R 1970-19714) o # %
QEBTLILMALEDDRE, KVZFLUHMO ISV LATEH LBEHERE LE, ®
HERNARTFOESWMEZTEA L., RPEFESE 1.93x10°° n en 25" ' C I T - =
B, PEABREREAHVWCYyREER T ok, ZERBEE LTHEREROIC. JB1,
NBS®Orchard leavesB X & S A MK AT H BB L 2R 202 BEBRLY 2 AW 2.

(BRLEE]

y A<~ 2 b 5Na,K,Rb,Cs,Mg,Ca,Ba,Cl,Br,Mn,Fe,Co,Zn,AlQ 14 CEREEREL 2,
TEEELEREREXROHBZARAZEZDNY — V4D KR TEZ I LB P2,
1270 H ) &ENa,K,Rb,Cs)ICAGNBZ NI~ TAaRBEREIIMBOT—FDEWE
ERLALHBRMAETCHEMEZRD, LHBTCHLEZAP > TRACENELE-EDHE
t B, Fig le7 W B VEERZEREFLCCsOBERT. E#HLE(Mn,Fe,Co) InTEE
EDXIMBTESOMBTEVE WD @ﬁiﬁETbﬁ(Flg 2)e AIBERIAMBLTDL
MTEEHLRZ»>72(Fig.3). CaB LU NDTF U (CL,Br)id @ OMIER T#EDSK T MEB.
WHME TR EML = (Fig.4)e Mg,Bak 7NV H Y EBICEHEWAHEERLE. Z0OLS
CEFEBEEZELTVWIIM B EBERZ LR OMBTAREL LD ZOEENEET 21
CERRBRBZABER LN, ZOHAZDWTEREFTCHE B, FLETLVAVEBRERERL
B EEHZRLELN, PIA)LESE CIECabNg,BaTE R 22HF 2R LE. Sri
SWTHREFRAEERTCCLLALEHEETTIELEZBALTWE D, TIVAH ) LEEE
MOAHOHBIZODWTHMRFHRTH 3.
HEDO—ATHIRIUGIPHEE LV BEABEAF (EFRAIIEBRFOLREELF
BEREROHEFBLSHOHERERTERIARBEL. 9B WFELSAFEOKE:R £
Frr i, ERORRZZRAY, BEORRIBARIOVWTH S L. FRERER
LA TEBEEOHMBIDVWITIHBHLTIWS 28D TH 3,

BB, R ERBELTVWEFVWELEETAMLEGTRAMOBEGHCRHNEZLET,
1) Y.Katayama et al., RADIOISOTOPES,35.577(1986)
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DISTRIBUTION OF TRACE ELEMENTS IN THE ANNUAL TREE RINGS\OF A

JAPANESE CEDAR

NEUTRON ACTIVATION ANALYSIS

Toru AOKI?Y,
Yukio KATAYAMA%,

HOSHI®, v
1Radioisotope Research Center,
Physics,

Nuclear Medicine and Biology,
Agriculture,
Research Institute,
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Kyoto University, -
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TR DFEE S E), WAL TSR EDIDIBELR, F7o, AEH
FOWFENRIEB S CABES CEYAR I TIRET I LA LV,

A TP EFREHMESTEC & P ERARBH P OYETLIOEEL B ko
770 BOHLEABLUEFATRERELL I 0BEEIIMATH S 72101 0 BEohESL
HEEBAN P OMBTR R PUTHEMESIMEIC LV EE L2 8. STICAW
PEBEAESRTTRASEE (FE) TAFLZSOTHAEANTEAVLATYS
b DTV,

(8] K4 OREHAENA LD H0meg2 B L THEY L F Ly BTV hEH L
AR L Lz RA—HANCo &, Zon0 BB £/ L., ZHERE L L b IchHT
AT L 720 PMEEFREHE VERZERF SRR OTRIGA-IIHE TR TR 1 4, EF
RO 1BRRS., REERE 1 SEFRY (F/id. 2 4BM) B %o/ EEEMES OB RS
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TTkeVD v # & AV, BREEAERL EMERMEMHEL CEE L. 72, KB/
%*®Hg(T=5.2 min)® y £ 203.7keV b 27z, ROFEIMA DI L FEHFZEE 0 B H S 25
SR & DR LB EICP-MS T LT =% 2R L 72,
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GEELA EHTEH R
Ba 142:£36  (77) 530+ 107 (200) - (38)
He T157£555 (4200) 89833+ 2092 (16000) 52096+ 1345 (7800)
I 6.15+£2.21 — - (0.08) - (0.08)
As 5627250 (1500) - .1 8675+ 358 (2500)
Sb 76.7+9.0 (15) 9.5%£1.9 (3.1) 47.6%6.3 (186)
Br - (0.43) - - - -
Ms - (680) 715+218  (1300) 1085236 (1300)
Fe - (98) - (850) - (330)
Co - (0.04) - (0.85) - (0.28)
Na 347446  (200) 10356728  (4000) 1239+ 130 (1100)
\Y% - 0.14) - (0.49) - (0.20)
K 5369+963  — 9504+ 1476 — 9867+ 1594 -~
Al 686118 (84) 1565  (440) 579410  (110)
Ca 19815  — 418+41 — 118264 - ~—

R s AHA GEERE
Ba - (49) 446+93  (89) - (28)
Heg  44322+1122 (8900) 101146+ 2058 (10000) 16627+ 536 (3600)
I - (0.05) S (0.07) - -
As  28014%822 (8600) 34.5+4.8 (6.7) 5031+ 215 (1600)
Sb 213418 (100) 11.1£2.0 (0.94) 21.8%3.4 (8.2)
Br - - 98.4%+21.7 - - -
Mg 588+175 (690) 1464+320  (750) 456+ 116 (690)
Fe - (180) 2089579 (660) - (130)
Co - (0.06) 0.91%0.40 (0.18) - (0.05)
Na 63881  (590) 1989+ 167 (550) 412450  (260)
\Y% - (0.10) 3.18+0.70 (0.80) - (0.15)
K - - 8018£817 — 5301+901 —
Al 491+18  (B7) 3158237 (470) 85246 - (87)
Ca 1052450  — 5083+ 150 —. 21720 -

wE (DEZE&prn

DETERMINATION OF TRACE ELEMENTS IN SOME CHINESE CRUDE DRUG BY
INSTRUMENTAL NEUTRON ACTIVATION ANALYSIS

Showa College of Pharmaceutical Sciences, Kazutoyo ENDO, Fumiko MIY AZAKT; Tohra
YOSHIMURA, Chikako HONDA, Kazuki KUSHIDA; Department of Chemistry, The Jikei
University School of Medicine, Makoto YANAGA, Machiko Tozawa; Department of Agriculture,

@ETAAROEIZICP-MSk L3 EERE

Meiji University, Masamichi TSUKADA;

Trace elements in 20 samples of Chinese crude drug were determined by instrumental neutron
activation analysis. Among the determined elements, Hg(100,000ppm), As(29,000ppm),
K(9500ppm), Na(10300ppm), Ca(5000) were the elements of high contents. Se, Ba, I, Sb, Mg,

Fe, Co, and V were also determined in some samples.

— 189 —



2C04 TEREIBOHBBELTRKE T 5 & @

(ZmR#BIF XK. RKXEFF, XH
O=zx#M— - mHF@Et - RAFHF
= ®

1) i Lt » K
y ot BHL TH®EL, #ZTI1.
BE L 9 5 A B & ®MFR%KIT L5 CHEHR
=& b h 5, NN 1 I N - O
h s %®%EHFAAOD
(N S <IN - B T

B % & W
b oo kR
(8 ¥ B T % &
THE LN L DO
3 5 2 & »N T
T ® 5.

¥ T K. K,
B E O EFH &
hH B Tk

L a 7
» 5, &K
i E B LW
D T HE

K
=
ne
o)
B+ o
e o
& Kk

N
7= fn ER E&

=
v
#H ot m
ey
~

i
_H_
€
o
&
jﬁﬁ
W} m{ i

2
fﬂb‘-%ﬁdﬂ
H
[

-

%
=3
Y

(v

S

F

b3

&

oY

=

T W

S ¥

g +
W9 ) @&
=R A

b
e
Cad

I
2]
N
i

i
0 S
O
Mo 9 o
Q{-
&

e & Nk 0k B

S
[
d
&
B

ro o kX @
BrEBEEOME+ B 0N
nT VB, % k. kT
tERENBWE £ B K

Q
j=v}
o
wn

~
&
ot
b

b
A
A
H
o - S N &

g
TS

B
o S

A
¢

k2
\m
o
O H-
B

=]

OREBAKHED T B 3

N
I

2 ) £ R &

B o2& F ik & EHE L T o b, 1
T h b, HBEAHBO WUV
ERHRHOBERDHEOARS Db
O ## CTNa, K. Ca. Fe, R

2
|
=)

ez
4%
o g XN O
c
=

— 190 —

ot

Tt

B o~ MO o
-1 & coneopw

&

1
314

H =

H N & m F
¢ 0 H
S ¥ X

~o® B

Sy

n



720

AS

il

il

s
A A % o NS w

1]

Ny

$ 7 BERBO-—BEERKAEFF Pn - 2
B s L. 1 AR #%IKGe — L i & HSE L a. S
40 L %o
5O R
CEFOSHERERE 1 KEB S ATV 3, AM
M EEBOABEBLEIHELAKLS c B2 S, S
DHETHMELEBRIVCRMEEDABEE» b % &K
n 5. | |
5. T NETHXXBHYSNETHAEBE & B E
W B HE BB AEAEBEL HHT. ScHEFTHEA
BB oL KRS N .
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studies on Transmission of Ancient Ceramics Between Japan
and Korea by X-ray Fluorescence and Neutron Activation

Analysis
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2(:05 UK rbE— ABEICEBTLF L —H - BEDOHE

(BEH) OBALETF ZRHBHT AKARES IHES
REE R RHH

(Bl ERY /744 70barTNMELESLIANF -DEAF Y E-LTSE
By -7y b2BHULTERTEZYLF ML —F - X500 Tk 1990FE D RFRILIK

BE. LFoE ZTHFNORLAEFORRRERICLY. TORHAMSRENTER Zh
EFTAHEFIZ BTG N 0 AreV o EHBEMBO TR TH -2 SEHP K TERE
EEEZBEHL. ENSBEETICERL ZHRHEZEL X v v F v - LTHIAICEAKAL
BICRBL ZHHMEEEL #HEL. 2L TF L - Y- LTORAORREEEKRIL

(5] BHIAEHY 79425002 OE3-ba— A DEREARISEHBHEE
HEALEZ?, BEX10~20unDENLEN () L3 v v Fr— L LT2unDAlELE
NTHEAOERERICEY fT1F. 10.5 NeV/nucleon O K r ¥ — ATH 1 B RIS >BE L
o RICENSBEBBERETT, € - ABHIZHI0~30enh TH -

y-v b EE& a0 BaL b

(um) (hours) (nC)
Ti 20 1. 04 55,207
Cu 20 1. 01 12,571
Nb 12,7 1.01 37,585
Ag 10 1.01. 96, 143
Ta 10 1. 03 80,379
Au 25 0.98 26,410

‘Table 1. Irradiation conditions for targets
(Beam: #4Kr 10.5 MeV/nucleon)

BHEBEE»SH 1RO EBIE TCREBICLD vy BRETE2TV. Bonr 2
RIZMVE, TVE 2—% —FACOM MIS0OIZ E DR L. BELZETEL

[BREER] BohHKEHARIZMAVERLIIERET, TiLAlI2WT. ENEES
WHEBRLERHEEELF vy Fe—T 140 (A IREKLEBHEREEZELE2IITRT.
FOMOELBIIOWTHBERIKTTHY, FLVWEBUBABEYHBET2TETHD
D BROBEZATIEENEER 2RI TERZSEE T HEOEMESRINE
bokEREIND,
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Counts

j \ 1

2000

Energy (keV)
Fig. 1 v -ray spectra of Ti target and Al catcher irradiated with

10. 5 MeV/nucleon Kr. Measurement was performed 10 hours

after irradiation.

Ti Target Na Mg K Sc V Cu Ga Ge As Se Br Kr Rb Nb
Catcher Na Mg K Sc V As Se Kr Rb Sr Zr Nb Mo Tc In
Ag Target Na Mg K As Se Br Y Nb Zr Mo Tc In Xe Hf Os Ir

Catcher  Na Mg As Se Br Kr Y Nb Zr Mo Tc In Te I xe Cs Hf Os Ir

Table 2. Nuclides in target metal and catcHer foil.
1) #SUEMHLEHRS  2414(1990)

PRODUCTION OF MULTITRACER NUCLIDES BY IRRADIATION WITH &“4Kr BEAM.
Masako IWAMOTO, Sizuko AMBE, Yoshitaka OHKUBO, Yoshio KOBAYASHI, Minoru YANOKURA,
Fumitoshi AMBE, The Institute of Physical and Chemical Research(RIKEN)

We have been producing multitracers using C,N,0, and Ar accelerated by RIKEN
Ring Cyclotron. In this work, possibility of production of multitracer by heav-
ier ions was examined. Ti, Cu, Nb, Ag, Ta, and Ag foil targets with Al foil as
catchers were irradiated by ®4Kr'3*(10.5 MeV/nucleon) ions. Radioactive nuclides

produced in the targets and catchers were identified by vy --ray spectroscopy.
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HFEEE LTEREIRTWS, Ll D TCESBOBREEY L ——rthic# e 372012,
BHEORER 7 BRI Be B L 2358 0bb 5. ZOMICHOWTHEERS -
Dici. BN 332DV F L ——b 5 SIS 8E L < i i fcERing
FL——t LCRICEAT B A EDHEZHL 2L LB L5,

Fixl3T> % /4 R EDZIBEEA A L 7 3 VB L D EREEDTHEIC2 LT ML —
Y—g B LR AR ERTEL, Ll HE T 5 b L ——LUlo B lE
HERICZRICE TN AGAL L ICI3ER T — Y OFHL BT L %52 LB T
DINFPL—Y 6T % /4 FEEHFELLETRICERATAZ L LEETL W
L& Lz, FBETIHIUEERNOR T HICE N L——OFRBD -0 oL 5 #EIz >
WS 95,

[£B%]

&5 —5 v FEUNBRE LR, BEHEZSEEC LD 2 F L —Y— 8 (SN 5k) %
R, ¥ (TFAAFUIN) U VB, 8 AXTX /) Sy U Sihd
12X 22N F s L—Y—8BHlhr b DHTRTRONFEICOWTHST L, ¥ (2-TF~X%
PV U UBBIC & B TR D pH 7 ¥ DEEHHT§ 2 iR OELD & iRt D
EFHAL, KHERBDY (2-TFNAXIN) VBRIV BRI LY 25°C T2H5E
Ml L 7ot AR r @B AR Mv. KD pH ZFEL 7, 8AXSX /) izl b4
TR, 2NBBBEL LV F L — 8BRS TF NP FFHANNE V7 aask
JVAEEIZ X i, S 50Kk%E pH2.7 L LTtk 8-AXX /Uy 7aafki
AT pHB.2-89 L LA STV Z /4 FEEEME L, E0EESETr BARY
FVEEBE L ThHsEDRREER X,

(EHRELE%])

T (2-ZFAATIUN) V) CBRITEIRA Ak ThH D . AllhoFmtEEEomHi
—JRIZEKATRING,

M*+ 4 3(HDEHP), — M(DEHP),(HDEHP); + 3H*
(DEHP: ¥ (22ZFNAFXIIV) U VEE)

pH 2% 2 THEBHAOHFOE I OWTBSI L 25, EX PS50 TFRENE LS
258 /74 RBXU Sc, YIX pH B RELS LBz onTE D2 <HEMICHB X, =
HUTH LT, Mn, Co, Rb, St 2 i3I L A LS e -7, FtF Rkl —
Y—KEERIIEERE» SoOSMBIc L > TR Z LD kS, Ll . HHEocREIcHL
UDEWD A LN B BEOBBLRF 215572033 SICHEI PR EL L LRS
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Wz, Zhulindomtio KIBAOFE TR (M) 551 A 3R EnBBE%-»>T
Wb Tha, £2TC. Bk, SHhiERZEHN L. 44 &L oBRICD
WS E 2 . AEBROBHMHESTII B LBV 2 /4 RIZERL TWir Wiz,
Eun, Gd, Yb, Lu, Sc, Y DHHERDA 4 >V FRISHT 2 ittt L85 > 5 /4 REOHL
SEREFHESEL ., MORESEA A 2BRELTRT V¥ /4 REGDIHIFTHELER
BNCTERIAEES 5720121k, 2F ML — Bk HIEEEEE L THE L 724&. pH25
THIFREE ML T2 L ENELLNS,

8-AX X Y B OHBD I TF NI F A AIVINE /B%r.l L Tid L BCELL

YofEx DEBEBETCESIE S 5 Z BRI TWS, WV F L —Y—ERICERL

BETEBIED L &5 Co DHIBIC X 2BRELRER SN/, F72. Rb, St FNIF
AHWINE B 8- AX X /) OWTRICLHE Shclr- 7z, HEROCRICOWTEH
50%DINET 8-F X ¥ /Y iz Xk b 3hds, 8727 A% % pH EHAICHW
7o8s . NEREEISFTERERCIIER— 2 DR E L CRFGEER 2. B
ELTUVEBTAEFNITILRLEZLNSGS, HEEOHEBAEKLIE L. HIEHAER
DHBRICHBBALNE Y . LT T AZEERL L& TEERE
feotz, ShIFLTENL—Y— L BEADSERL VI bnLabn s, i3z
b L —y—{3iitiic X O KERE LTRHT S ZEHFTE . ZOFELIIVF L —Y—
B HDEREDF LN L —Y—DEERE LTHEDLEZEZ 6B,

SEES Iz b I/—*T‘—a)mﬁﬂtim’?ﬂ$o)ﬂk%t:owc HeEBETE ez Twa,

GROUP SEPARATION OF LANTHANIDES FROM MULTITRACER SOLU-
TION

Hiroshi OHTSUKA, Yoshitaka MINAI, Shizuko AMBE,* Yoshio TAKAHASHI, Mie ISHIBASHI,
Yoshio KOBAYASHI, * Yoshitaka OHKUBO,* Masako IWAMOTO,* Minoru YANOKURA,* Haruka
MAEDA, * Fumitoshi AMBE,* and Takeshi TOMINAGA

Department of Chemistry, School of Science, the University of Tokyo

The Institute of Physical and Chemical Research (RIKEN)*

Solvent extraction with di{2-ethylhexyl)phosphoric acid or 8-hydroxyquinoline was employed
to separate Ianthanides, Sc, and Y from multitracer solution containing various nuclides produced
by heavy ion-induced nuclear reaction. Separation conditons were carefully examined to optimize
yield ‘and radiochemical purity of the non-carrier-added tracer separated. Extraction with di(2-
ethylhexyl)phosphoric acid can efficiently separate lanthanides, Sc, and Y in a single-step although
extraction depends on ionic radii of the trivalent ions. Successive extraction at pH=2.5 after
extraction from multitracer in dilute HCl solution may be satisfactory to separate the rare earths
including lighter lanthanides. Extraction with 8-hydroxyquinoline at pH=8 to 9 after extraction
with dithiocarbamate can be an alternative method to separate the rare earths if pH buffer is
carefully chosen. The separated tracers containing various radionuclides of lanthanides, Sc, and
Y can be applied to tracer studies on chemical behaviors of the rare earths, avoiding ambiguity in
identification and deconvolution of complex gamma-ray spectra accompanied with application of
non-separated multitracer.
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COUNTS/ Ch

CHANNEL

Fig. 1. y-Ray spectra of organic (above) and aqueous (below) phases

after extraction with ethyl acetate and 3M-HCI containing Au isotopes.

REFERENCES:
/1/ %1 S.Y. Chen, S. Ambe, Y. Ohkubo, M. Iwamoto, Y. Kobayashi, N. Takematsu, and F.
Ambe, Anal. Sci., Suppl. 7, 317 (1991). 7R & .-

APPLICATION OF A MULTITRACER TO SOLVENT EXTRACTION.

Yoshio KOBAYASHI, Shizuko AMBE, Kazutaka TAKESHITA, Yoshitaka OHKUBO, Haruka
MAEDA, Masako IWAMOTO, Minoru YANOKURA, and Fumitoshi AMBE, The Institute of
Physical and Chemical Research (RIKEN).

A multitracer solution is produced from gold irradiated by heavy-ion beams by solvent extraction of
" the target material. The distribution ratios of various nuclides for two kinds of organic solvents,
ethy! acetate and diethyl ether, were determined in two cases : (1) the procedure of the above chemical

separation in the presence of bulk gold and (2) extraction of the multitracer depleted in gold.
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i — pP—X—P "
e R
0] O
Fig.1 Diphosphine dioxide

CNITORETIE, RI~RaBLUXL 2B LEWITOVWTEREN2, 30T ¥
Y74 FBELTT77F /4 FLEOHBSELSI RO OLNIDLTH o720 LAL,
DPDORHIHFI DR L P ICT 57200k, CNETOEDOATRATSTHY,
BALLREOVWTHET 2LENH b, £ TAEICBW T, BIHFY Y7442
DOVl Eo TEBRSNEZINF V=Y -2 fvarLickh, A—»OTERD
HEEAD B VEAET T, DPDOK & 2 ZTTREOMBIFMEIC D W TRET L 720 7248F
FIZBWTHW2DPDOIX. Ri~R4=p-tol, X=-CH2-T% %, Tetra p-tolylmethylene
diphosphine dioxide T& % o

EER

TNF b L= —EREOVER

BfY YA ruba iz YIEL 2212CA + ¥ — 4 (135MeV/nucleon) % Au
=7y MCEERESR, EXEBL, 2F VI -F L EnR MBI LTV
F MV —BHEER,
A EER

LERBRBERAFYE 1~ 12MBBREBIC TV F L —F — 2R/ LimE L, ChEHED
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Fig. 2 The nitric acid dipendance for the distribution ratios 3. BARRPTH S,

of various elements with DPDO.

STUDY ON THE SOLVENT EXTRACTION OF VARIOUS ELEMENTS WITH
DIPHOSPHINE DIOXIDE (DPDO) FROM NITRIC ACID SOLUTION BY USE OF MULTI
TRACER. |
Tsuyoshi YAIT. Al, Shoichi TACHIMORI!, Shizuko AMBEZ, Yoshio KOBAYASHI?, Yoshitaka
OHKUBO?, Haruka MAEDA?, Masako IWAMOTO?, Minoru YANOKURA? and Fumitoshi
AMBEZ?, Japan Atomic Energy Research Institute!, Institute of Physical and Chemical Research?
In order to clarify the characteristics for the solvent extraction of various elements with
diphosphine dioxide (DPDO) from nitric acid solution, the distribution ratios of these elements
were determined by use of multi tracer. The tracer solution was prepared from gold foil irradiated
with 12C bean. The changes in distribution ratios with increasing nitric acid concentration were

classified into three patterns.
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Fig.1. The pH dependence of adsorption of the elements

'STUDY OF ADSORPTION OF METAL IONS ON a-Fe,O, USING A MULTITRACER
Shizuko AMBE, Kazutaka TAKESHITA, Yoshitaka OHKUBO, Yoshio KOBAYASHI, Haruka
MAEDA, Masako IWAMOTO, and Fumitoshi AMBE, The Institute of Physical and Chemical
Research (RIKEN)

We have investigated the selective adsorption of metal elements on a-Fe,O;. The pH
dependence of the adsorption of the elements, Na, Sc, Zn, Ga, Ge, As, Se, Rb, Sr, Y, Zr, Nb,
Mo, Tc, Ru, Rh, and Pd, was simultaneously determined using a multitracer solution (0.1molldrr'13
NaCl ) separated from an Ag target irradiated by a 135MeV/nucleon '’C beam. Characteristic
adsorption behavior of each element was obtained under strictly identical conditions.
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oD LDFHFHBITIELF 744 8 (50~1202 vy ¥ 2) 2~3g%50ml
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‘EHSH. REIBABAL THEBELARE2SEEL. T fhHF LRV FL VBEY VI
A HEO v BEGe B HABEBRTRHAEL 2. MEH. v BARZ PVF— &%
FEBABICK DB L. BEBREE. t—ﬁﬁﬁ&bﬁ%%%ﬁ&bto
() &V —Hy bV F P -V —BRITLDER

(2) ERBRFETEY —HF 9 b VF - —-BREANTIT-. B,
RESDBHMEIHISER &L 2,

[#&REEE]

Wy — Ty b EFERALLEINLVF P LY —BEIPOSFITRFEE. £, &5
y bPE2FEBRALILEINANF P Y-S5 HE2M4THEZRAETSES. TN ZThOFREE R
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WE IS L. BHICBREEA oy PLUTFig. la,bit;Rd, Na*",Rb*TT#H -1,
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TAAVEBRIEVITONTVE EZEZoN 5, HIITI/0DEBTRY vt BWOWLBY
ERTHALUEKDVT H-30ENBoOoATNE, BEFRZATEIIMEBEELU LORE
ERBELFOCTHRLEOBEIVBPOLRAIBRIBONTDY., 7y bKERETRER
SMETRFLOVEHEZOEMARIRED S WA DT,

1000 prrr-r ———r———rrr 100 prrrr —————r
2 ] S 4 ]
A Na 1] [ i
I Rb :‘ i ¢ Lu 1
100 - 5 J
2 * ]
D [ ] D 10 |- .
. X ]
o ! ]
10F * [ . ]
5 o 5 [ _
i o ] .
1 10 1 10
HF concn. HF concn.
Fig.1 Relationship between distribution ratio and HF concentration.

a. Na, Rb b. Lu

STUDY ON THE ION EXCHANGE ADSORPTION OF VARIOUS ELEMENTS
ON SUPERACID RESIN NAFION USING A MULTITRACER III

Naoki AOKI, Takehiro BAMBA, Hiroaki HARAKAWA, Yuko SAITO, Kan
KIMURA

Aoyama Gakuin University, College of Science and Engineering

Shizuko AMBE, Yoshitaka OHKUBO, Yoshio KOBAYASHI, Masako
IWAMOTO, Haruka MAEDA, Minoru YANOKURA, Fumitoshi AMBE

The Institute of Physical and Chemical.Resea_rch

Ion exchange behavior of a superacid NAFION resin was clgrified in
hydrofluoric acid solution using a multitracer. The tracer was prepared
with Ag or Au target irradiated with '2C beam and purified from the
target metal. Distribution ratios of alkali metals, alkaline earth metals
and rare earth elements decreased with slopes of the valence number on

log-log plottings as hydrofluoric acid concentration increased.
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RAgY =y iboBeshrSchHrd I nETORMO1I 8ROV T. 44
UHBEAFRERBIUEERAOREOKILYW A 4 Y BERKEHIZ OV THE L
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EAFTOUBAFREENOLBERBROELY AL VY EERER R DV TEHET 3,
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BHRYYIHAIQ Oy CEMELRE135MeV,/ nD'2CE—ALATEHX
WGy -y b2 TERREBEBEL. D—FY—INKL—Y—TEKRKPEE 3
mol-dm I EMBEE U, BRI FLE2AVTE2HMEBREVIILF L -2 —8
BEUhe A4 HERLFRBEE UTH Anberlite XAD—-7 B2AFALT N
22—, EE. K. KBILFPFPUT A KOBETHVWFERHUR. EBEEREIILF
PL—H—BREEMAFOELLD AT VOBRELFHBURER T REELYFI L
BBHE (pH~2) 10 cn®*220 cn®*ZORYTObELYHKERY. BHULAES
EEMZTCEETEVEYR. LBHEDPSDS5 cn*f2 20 ecn®ZORYTOELV VR
KBUBEOTBANI PLEG e FERRBREBTHEL. MS-DOST74 N
CHYVREhR rBARY PLF -9 2 TP AF—vaY EDBOBaI—F2H
WTEBH Uke THBOIXINF - ¥BYPoBBELEE. E—7HEEDS>HTB
¥ (Kd) ZEHRU %,

3. BERr=ER®
EEDPSOLEROFFEL LI THBIWNEILFIL—Y—BEE. SchadP t
WEZZITORE BREBOHLIEAFREEAT VLR, COINFIL—¥V—F
BEHWBZE W ES>T. ZhoDORX0ORBEHGE., 2L A—~0XHYTTARK
Bohks SbBLIULUDXAD - TN INERBOLEBEEXRFOREE
Fig.1. WRY, SbhUddHHEOFVIHOIOnER S A 2EMRT S5 WA
ZHTEY. Fe (M). Ga (M) tABRELYAA VEEOSVHBRYT T,
XAD-7TRHUTEVHEBREER2RUE. —A. LuR2idUdETsH5LEE
. RRULRELY A A VEECEBE TEXAD - TRELXAERELRVIEDR
Hhoh,
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Fig.1. Effect of HC! concentration on Kd values against XAD-7

R, BREHPIFARINEILF I LV —BHIEETHETREEELTVL S
HORDODVWTWE. KOHREBRIBIELBHXE,

SH. HBOY - Y P DPEOILFIL—-HY—RDODVWTERT B LWL T
ERREBLDORFORSZEHLEODVTOMEPBIN D EHFTE S,
4. BEXH :
(1) ¥ff: BRFEFHE¥L5,1984,26,384
(2) YHE#: RADIOISOTOPES,1990,39,226. &I Rl%,1990,33,276
(3) SeHM: E36EKEILETHRL,1992. ECHHAREXSWERES,1092
(4) $eHMt: EOEBIZCBIZ3ANUAETHERERS,1993

ADSORPTION BEHAVIOR OF VARIOUS ELEMENTS ON NON-1ONIC MACRO-RETICULAR
COPOLYMER IN CHLORIDE SOLUTIONS USING RADIOACTIVE MULTITRACER
Sadao SHIBATA™', Kazuo WATARI*', Yutaka NODA®!, Shizuko AMBE*2, Yoshitaka
OHKUBO"2, Masako IWAMOTO"?, Yoshio KOBAYASHI®2, Minoru YANOKURA*?2, Haruka
MAEDA"2, Fumitoshi AMBE*?; ~!'National Institute of Radiological Sciences,
“2The Institute of Physical and Chemical Research (RIKEN)

The adsorption behavior of various elements on Amberlite XAD-7, a non-
jonic macro-reticular copolymer, are studied simultaneously in chloride
solutions using radioactive multitracer prepeared by the irradiation of
135 MeV/nucleon '2C%* onto Au foils. The adsorption profiles of Sh shows
high distribution ratio on XAD-7 in high CI~ concentration range, whereas
tanthanide elements are not-adsorhbed in all C1- concentrations studied.
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T 2548413 0=2.53x1012s 1 & 51

Thie BEOREERHOTBRBY 2Ry AN FLERERHEUVZEREROb
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(&5 W]

1) C. Yonezawa et al. Nucl. Instrum. Methods, A328, 207 (1993)

2) J. Lindhard et al., Mat. Fys. Medd. Dan. Vid. Selsk., 33(14), 1 (1963)

PHYSICAL AND CHEMICAL STATES AND LINE SHAPE OF PROMPT 7 -RAY FROM RECOIL 7L
PRODUCED IN '®B(n, o )7Li REACTION IN BORON COMPOUNDS

Yoichi SAKA!, Chushiro YONEZAWA*, Masaaki MAGARA®, Hiroyuki SAWAHATA®*,
Yasuo 1T0**, Daido Institute of Technology, *Japan Atomic Energy Research
Institute, **Research Center of Nuclear Science and Technology, University of
Tokyo.

The prompt 7 -ray spectra from recoiling "Li* produced in the '®B(n,a)7Li
reaction were measured in various boron compounds, showing broadened !ine-shape.
The line shapes were succeséfully reproduced in our theoretical catculation, in
which we assumed the Doppler effect in the 7 -rays from moving "Li* and applied
the LSS theory to the velocity degradation of 7Li* in materials in the short
lifetime.
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2C13 KBHESBHRN 7 1 U V8kA 4 A4 % MTMPYP) ] M’ (TPPS)]
(M. M'=Zn2*,Cd2*) L BV B KBABR

(HEAML) R %

BokBERLT s U vt BRECESEALGTFEARRELLC. TcbBSETESE
ENELDTHD, ZOERBEBERAAF VEIBRECIVENVBIBWHEIEETETHD,
HEZR, +4fieR260L—4flit 220D KBHEERELEZEZA, 1 1HE
DEARDOEBEZE/C. ChiEMENBY—-HoBW_HaoREBEERA LT, —BICHEAE
DHELERZIIKDLIVDLLT, BEARTRBONLVWEREZRD T, REKLZELD
ERABL L TER, $EIZ. BICFHUMEZT > TRNDA, 5l &KX
[M(TMPyP) ] [M’ (TPPS)] (TMPYP = a., 8.7 .5 -tetrakis (4-N-methylpyridyl) porphine,
TPPS = tetra(p-sulfophenyl)porphine; M,M' = Zn2*, Cd?**)RICEBL. #RPHTBED
BoTLEBORRKEEICDERET L. ANEEAKROMSE A+ OLEHE %£Fis.
1LITRT,

~035
(MCTMPYP) 14 [M(TPPS) ]~

Fig. 1. Chemical Structures of Components of Complex Ion Associates
Used in the Present Investigation.

£8 1) ABoAN EBSEEMTABAL. BFoBHESBELOBRICLIPLE
BEEALE. 14 V2ARIIEBEAER S A v okBHEEAL., ¥HULKREL T &
By BREAEOKBEEBL. %% BB LE. TEIFBLUBONEL2AKRBOE
BRBBROTRBOFBARZ b5, ABOHEL AL, BHICHL 2.
2) BA& ILHEBF TRIGA MARK I #F F-217LicT. FIAT7A RBET T, Y2 HER
Bz,
3) b8 BHLAEZXBEZPLEEICHETSEEAF  HEZEEKGL RS
VS (3M NHLCL - IM 72£27K - 24/-0 5 3:L:WEAL. A T VRRELIZFATF
FAMNI VBB LBRBREEFAL T, SHEERD 0L 2.
4) BSEEAE Ge(Li)RBERHBEPHAC LD v RARI PSS, RTF 2 Y3 v
DENRELZEEL 2.
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BREBE Bohi#iks 4 v oREEFOERE. ERTEHESD2 . BRED
HROED, SHERVBELEBRSULETH OGP, HEITII/SA TN LHHER & Table
LICRT. TREERNEORNNZELRTDLORBETRZVNS,. ZORITBID

Table 1. Complex Yields (%) — A D
ARG ¥ =N
Sample- [Zn(TMPyP)] [Cd (TPPS) ] [Cd (TMPyP) ] [Zn (TPPS} ] kAL BZE
BTE B,
Fraction  M(TMPyP)  M(TPPS) M (TMPyP) M (TPPS) Tabb,
ZndDoOD
6%=7n  9.3*0.2 52.3%0.6  39.1%0.6 19.1+0.4 [6] 43z A B T i
V5o ygy
€57n 3.2%0.7 50+3 372 9+ 1 W3 BEE K
WEIZBNT
11504  0.023+0.007 11.08+0.05 6.4+0.1 0.31+0.02 EgR$ET 2
' ¥ —
Sample  [Zn (TMPyP)] [Zn (TPPS)] [Cd (TMPyP) ] [Cd (TPPS) ] { 69%7n;166
eV, ©57n:446
Fraction M (TMPyP)  M(TPPS) M (TMPyP) M (TPPS) eV ) OEIC
_ HFET 2N
69m7n 8.7£0.1 19.2+0.2 — — BHREND.
- Bl bh0E
557n 4.0%0.5 12+1 — — Bxrbo&A
KTIE *Zn
1150d — — 13.80£0.07 9.08+0.05 B> T
WBCd—gh

KORLEB#BEBICBERT I, —FFO0FRELEDIUIERZN, THNEZn~-CdD
BEELSETVDIOTI L, BUEFLOEENEOEOEZICHRKR T LHHLES,

BUL>%2HRIE. [MTMPYP) ] [M' (TCPP) ] (TCPP = tetra(p-carboxyphenyl)porphine; M,
M = Cu2*, Zn®*) ORT *Cuk >V TREEATN 3.

RECOIL PHENOMENA IN WATER-SOLUBLE METALLOPORPRYRIN ION ASSOCIATES
(M (TMPyP) ] [M' (TPPS) ] (M,M' =Zn%", Cd?*)
Hitoshi SHOJI, Department of Chemistry. University of Tsukuba

Recoil behaviours of central metal atoms were investigated in thermal-neutron
irradiated water-soluble metalloporphyrin ion associates [M(TMPyP)] {M' {TPPS)]
(M,M"=Zn2*,Cd?*). ¢°=Zn and °°Zn showed remarkable difference in the retention
value due to that in average recoil energy. In the associates of different metal
central atoms, *Zn substituted Cd-central atoms very much, while *Cd did very
little inversely.
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2C14 AUy, AU VFERRPZDR-V 7 OFFA M) Al
- AWICBITAEERY VT PARIREREKA v T T =Y a VRE

GRALX - 2) OO B, BLFH, BER M, FRE

[IECDIZ] BADHIFEZICBWTE, KA v 7507 —v a VERRIC 2 BFET
B72012, EIZB-TUT b UEEBIIOWTRIEPICHRET 21To TE 72, SHIT—RILE
BANLEDDLENT, ABREBAME L TRENL AT LY RUZFD -V 707 F
A M) vaBEgER, BLEBDAY M7 P ARIL. RUYNE D S RVEF2BAT
BREA VTSI VT a VRIEDOREBIZOWTKRE L TW5, 4EiE, A50€rD
FiEfk (MCpCp) RUFD -7 uFXA M) v (B-CD) BHbAEWENRE LTE
BREAToIERICOVWTEET 5.

[EE] HWw/AX2OkVHERKIL, Fe. RuZTLEBETATEF NV AZTLY R
URYVANVAI O Y RTFRLD -7 0T A M) VABEAWT, ChbHidE
FEIZ L7250 TR - BBE L7z, (bEWORIE RN, 'THNMR, TTESHT. BEHt
SHFIC & D IT o720

HIBREH R BT, R RFHERE FEEFMAEMZD LINAC AV (Emax =
50MeV, current 100 xA), A4 =772y ML BREREFRET. & 7B
B 2ITo 720 F72. FUHTFRINIBAREFHFEH JIRR-2, -3 FOXEE T 1 2H.
FIATARGHBE Lz Ay N7 FARICEFARS 203 Y I NVEEDOTFE,
FRA TSIV T - a R D DI T 20k VHEA T X F0REAEY
KV TF= AERHEEREEE LTRAZIESY —F v M L, BEHBOBEEHL, X
U VEEEARDBGEIE, RVEVICBEBEIVITNAT AU N T T T 4 -k
DB SHE LT, AEICEWDGEZDE O DMEF ILEHER, SEORVEYEMATY
sO0FFAMN) REERELTHRE, AEBERAKRICY I AL YRGBT 72,
VT ARSI NAGEIBHEEIGRLDEICL > TEBRRER W2, HEThE
HE X Ge T 7213 Ge(Li) ¥EMHMRHIZF - 4k PHA IZ X DT 0 72,

(W8 - Z2]  Figl CEXPBETRE s
LIzT7XeFIVINT /s DY) 5NV
Gharu NI AE—BlELTRT,
FyyveLTRLEVF ) Y, D
TEFIVNVTF IV REY—FY DT
EFUNTF )Y (B FNEFh
RuCp,. RuCp’,. RuCpCp' & FEiL) D&
BEZEDIE 330 nom OIRINTHER L7, K
h, "TRuNZ7 O M T AL, V7 /&
VROTRFVNTF I EVTERsO0E s et
DEFE —BPR LN, VT 2FN 0 5 10 15 20 25 30

—1b'en’ze;1e' ' '-;be'/nz'e;l'/e-'etl'ler' '-Jbén'zeﬁelel[l}e}' o
(vfv= 1), 2t (viv=1/3) \

. Abs (330nm)

97RU , \

Radioactivity or absorbance / a.u.

I

!
I
I
I
I
!

T ) s EHER AT S DO Fraction Number

SORADR R R S 7z, Table 1, 2 (C Fig.1. Elution curve for neutron irradiated acetyl-
. FhFENEY T AR R OB ruthenocene. (Silica gel column ; 18¢x100mm,
AVTIvT—YavilioThRLNL fraction volume ; 4 ml)
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BRI V7 /£ ¥ RuCp ) R F—BE#AERUCPCp)) N—HERT, FNENDT—%
E3EUEDEROEHETH S, WINDBEICBNTHIBEBT L LT, -5
b DAL & B CALER TEER I N2 D OOIEIMBOINEE LRS- L TH Y, O
MR ANV EF—D/NE L BN BITEZE LV, T BEREOEE PV N ZFOINHE
PELS 2B1EH, Y7aFF AN U TCAETLECTNL ZOIEIELI TS, 2hb
D ERRIEI BT R SUHEBR TR - TWA I L2 YEE-TB Y . BREIZL 34
BBHMRERB- 7O FTFZAN) V2L B0 FORALPNEOBA LT &R T LA
ErzoNB, FRHEA v T5 VT —Ya VEIBOBAITIE, EROEIERmIVTILO
5—y PRIZBWTLELN, BEDFRY N7 PARIGE X ZOMMEORL 52 LR
®ahs,

Table 1. The results for hot atom reactions. Table 2. The results for Implantation reactions.
Target Nucl. Yield / % Target Nucl. Yield / %
(RuCpCp’) reaction RuCp, RuCpCp' (FeCpCp’) reaction  RuCp, RuCpCp'

Acetyl r(n,y)Ru 0.47+0.03 6.13+0.10 Acetyl

(n,y)'®Ru  0.59+0.03 7.91+0.08 \

L (y,n)’Ru  0.59+0.01 3.30+0.05 (y,n)’Ru  8.58+0.29 46.2+0.80
(in B-CD). (n,y)"Ru  0.13+0.01 2.11+0.06  (in B-CD)

nY)'%Ru  0.1740.03 3.43+0.05

L (yv,n)"Ru  0.12+0.01 0.59+0.02 (v.n)Ru  0.83+0.07 4.63+0.14
Benzoyl [ (n,y’Ru 0.28+0.03 3.61+0.07 Benzoyl

(n,Y)'%Ru  0.29+40.02 4.89+0.06

L (v,n)”Ru  0.18+0.01 1.63+0.02 (v,n)Ru  3.2740.16 23.4+0.30
(in B-CD) (n,y)"Ru  0.07+0.02 1.71x0.10 (in B-CD)

n,)®Ru  0.09+0.01 2.63+0.09 : :

L (v,n)Ru  0.1140.01 0.56-+0.03 (v,n)Ru  0.4040.05 2.48+0.12

* Ru was introduced into FeCpCp' from Ru
metal powder by (y,n) reaction.

HOT ATOM REACTION AND RECOIL IMPLANTATION REACTION IN METALLOCENE,
- METALLOCENE DERIVATIVES, AND THEIR B-CYCLODEXTRIN INCLUSION COM-
POUNDS _
Iwao YAMAGUCH]I, Hideaki MATSUE, Tsutomu SEKINE, Kenji YOSHIHARA
Faculty of Science, Tohoku University
Hot atom reaction and recoil implantation reaction, induced by thermal neutron or high energy
bremsstrahlung irradiation, were studied in metallocene derivatives (MCpCp’, M=Fe, Ru, Cp' =
acetyl-Cp, benzoyl-Cp) and their B-cyclodextrin (3-CD) inclusion compounds. The labelling yields
as a parent molecule type, MCpCp', were larger compared with those of MCp, and MCp',. The parent
yields drastically decreased in B-CD compounds. It was observed that the yields by recoil implanta-

tion were much larger than those by hot atom reaction.
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Fig.2 Energy Dependence of Ruthenocene Yield for Hot Atom Reaction System ( (a) RuCpy, (b) RuCpy-B-CD )
and Implantation Reaction System ( (a) Ru(n,y)*Ru —FeCpy, (b) Ru(n,y)*Ru —'FeCpZ-B-CD).

1) A.. Ueno, L. Suzuki, T.Osa, Makromol. Chem. Rapid Commun., 8 (1978) 131;

Chem. Pharm. Bull., 35 (1987)2151
2) H. Matsue, T.Sekine, and K. Yoshihara, J.Radioanal. Nucl. Chem. Lett., 116(2) (1992) 123

CHEMISTRY OF RECOIL ENTITIES IN METALLOCENES, THEIR B-CYCLODEXTRIN
INCLUSION COMPOUNDS AND METALLOCENE APPENDED CYCLODEXTRINS.
Hideaki MATSUE, Iwao YAMAGUTI, Tsutomu SEKINE, Kenji YOSHIHARA

Faculty of Science, Tohoku University
Hot atom reaction and implantation reaction, induced by thermal neutron, were studied in

metallocenes, their B-cyclodextrins and metallocene-appended cyclodextrins. We could see in
the experiment using metallocene-appended cyclodextrin that a soft landing fraction of a
'molecular rocket' was at least of 0.1 % in the order. Fig.2 shows an energy dependence curve of

the RuCps yield in metallocene matrix and metallocene-B-CD inclusion compound by hot atom
reaction and recoil implantation reaction.
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DETECTION OF DEFECTS IN ELECTRON IRRADIATED SYNTHETIC SILICA GLASSES

PROBED BY POSITRON ANNIHILATION

Satoshi WATAUCHI, Akira UEDONO* Yusuke UJIHIRA, Research Center for Advanced
Science and Technology, University of Tokyo, *Present address: Institute of
Materials Science, University of Tsukuba

Defects in 3-MeV electron irradiated synthetic silica glasses were studied by
the positron annihilation technique. A high formation probability of
positronium (Ps) was found for unirradiated samples. These Ps atoms were
considered to be formed in free-volumes(~0.08mm3). The formation probability
was drastically decreased by the electron irradiation. It was recovered at 700
°C by the isochronal annealing. These experimental results can be attributed
to an introduction of vacancy-type defects by the electron irradiation and a
resultant trapping of positrons by such defects.
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References

1)Y. C. Jean, Michrochemical Journal vol 42,72 (" 90)
2)P.Kirkegaard and M. Eldrup, Comp. Phys. Comm., 7,401 (' 74}
3)R. B. Gregory, Nucl.Instr.Meth.Phys.,A302,496( 91)

POSITRON ANNIHILATION AND INTXRMOLECULAR SPACE HOLES OF EPOXY RESINS
Takenori SUZUKI, Yuichi OKI, Masaharu NUMAJIRI, Taichi MIURA, Kenjiro KONDO,
National Laboratory for High Energy Physiecs,

Yasuo ITO, RCNST, The Univ. of Tokyo,

Yutaka SHIOMI, Tsukuba Research Lab.,Sumitomo Chem. Co. LTD

Positron annihilation was applied to four kinds of novolac epoxy resins;
cresol novolac (CR), trishydroxyphenylmethane (THPM), tetramethylbiphenol ({TMB)
and bisphenol-A (BA), which were cured with phenol novolac. T s distribution was
obtained wusing CONTIN (see Fig.l}. The distribution of water-absorbed THPM
shifted toward shorter lifetime, whereas the peak of distribution for CR

stayed around the similar 7 s. The three dimensional hole structure was
calculated using CHEM-3D. Fig.2 shows that THPM has larger intermolecular space
holes with long shape. However c¢alculated structures for CR and TMB have

rather round shape holes. Hence the long shape hole structure of THPM is thought
to be responsible for the shift of 75 distribution.
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1) Y. Ohkubo, Y. Kobayashi, S. Ambe, K. Harasawa, M. Takeda, S. Shibata, K. Asai, T.
Okada, and F. Ambe, Chem. Lett., 2069 (1992).

TDPAC STUDIES ON *Ru ARISING FROM “Rh IN YBa,Cu,0,, ,
Yoshitaka OHKUBO, Yoshio KOBAYASHI, Shizuko AMBE, Kaoru HARASAWA,
Takuya OKADA, Fumitoshi AMBE, The Institute of Physical and Chemical Research
(RIKEN)
Kichizo ASAI, The University of Electro-Communications
Seiichi SHIBATA, Institute for Nuclear Study, The University of Tokyo

Hyperfine interactions of *Ru arising from *’Rh nuclei in YBa,Cu,0,_and Y,BaCuO,
were studied with TDPAC. A superconductor YBa,Cu,O,, (x = 0) prepared by
conventional heat treatments in oxygen were heated in flowing nitrogen at several
temperatures. TDPAC measurements show that Rh ions exclusively occupying the Cu-1
site of the YBa,Cu,0,, (x=0) could not move to the Cu-2 site.
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BUE, BAUKTOREYOWEITIZ, BEEFBREN VO, BEEL L TERR
WEDHHH, SOOEBERP S, CORIY ARED FFROHR LS5 DIZERD
THELZFELEDLND, 5%, IO DOFEAED LBRET . BHUKTIZBIT5M
EYORBEFEDEBRZELHED TV TFETH L, ’

355 32p

Q 0
S o 30%1 0. -+ 0°C
N [ o
£.10.0%; 40%: R/ % -@- 10°C
D I,t', /'/e \": \“ 20°C
g e 30%: A &

SF fo ) - 30°C
q 5%y 8 7 20%] [ e o
= / | dC
7 od A 10% | e 50°C

0 2 4 6 8 0 2 4 6 8§ 11

Culture Time (day) Culture Time (day)
Fig.I Uptake of Radioactivity

Radio-labeling of Bacteria in Ultrapure Water.

Makoto TAKEI, Tadasi NOZAKI, Takayuki KOBAYASI, School of Hygienic Sciences,
Kitasato Univ.,

Uptake of carrier-free *’P and *°S by bacteria in ultrapure water was studied, in order to make
clear the kinetics of growth and to find suitable method of bacteria monitoring for ultrapure water
used in semiconductor industries. The radioactivity was added to ultrapure water samples, which
was kept at assigned tcmpératures for various times and then filterted through micro-pore

membranes. The activity on the membrane showed time curves similar with the usual growth
curves of bacteria.
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3(;05 RhCl: « 3H.0 BETICH I B3 N UF AKX ZBT I Fo
PUFT AL ()

(FEX B%) OAREE HHEH

1. L% RhCl; * SH.0DBETR P FIAKEZRAOTEALADOTFUFER NIF VA
b5 3. TOH-TRBRGREAN MITRRAOBCY., £, 7V EDTV*VC-H
HEATREIORWI L, 36, PUVNEDFPAFINBEL LB VBUBREHEZ LY
PETIAERXRTVWAY , X5l p-N"aFrBRXV AP FEEVT. Na¥F VR
FOBBEDRELAB-ER. I-TREBER., ToUREKVEFRIBHZH < o-NORFER
FE AOFURFEHL TEA) BERIVFOILHBHORPIIRO>THEY . §H
B. XUXLPIFR, MVFPIFR, ¢- 7z PERMPIFE, -7zt yFP 3
Fo b FTAE2TY. REOUERRE. XUVEUVREREDBAFIVEDIIBHE.
FBEAFLVERZBTAI-TREREEZDWTHIR 2B -0 THRET 5. ‘
2, 8 B73IF 1.2 nmol £RhCls + 3H,0 158 ng(0.6 mmol)ZDMF 3ml X HTO 0.60l DE
EWICENIL. L1EMNA L., RIGBOB7I FooR - BEEIT TRLERE L LER
iFnt 2 | EHEBoHERBEY v FL—Ya VRHBBRE YTk, 2FANIFY
A, Fig. lRE> THB K E2EET I ickve L.

3. BELES Table ]| RUWHLEYOB7I FrzoBHE U KHAERZRT . N
YAFPIRTHR. zhiBlikop- 707 7oV FOUBHEBOHEISEREZDOH
HT—BL. 2,4,,6- MU T 0ET UV OBHAEOENIB.G.LANTHEZ L6, H-TR
ik A MITHNERBROICEZIZCLBARER DS, AREERPS, o- BT p- VT

CONH, . NHCOCH;,

@ 1) KOH @ (CH3CO)2O© @_ ci,cong, KMnO coon
2) Br2
Br2 &Brz v
NH2 NHCOCH, KMnO,
Br]:j Br © <;>-cnzc1{zcor~u-x2 — @— COOH
I II

VI v
Br Br

CONH,
O 1) KOH O 1) HC, NaNO, @ KMnO,’ @
B 2) Br, \ 2) H3PO,
VIII
*som2

CONH, cocl

@ @ 1) KOH @ aq NHg @
-
2) Br,

Fig.1. Synthetic scheme of derivatives
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IFDOBEARBRBERBR AN ML TERHTBEISDTWBZLBRENRB. o- P73
FOWBIEENY X7 FORBHEEDL/ 28 BTk B MM E Y, Shik. ofind
BAFNWEOVERBRIILZLEZORD., ~FpNOXFNEOBREGREIEEZ X
BOHOREPO, XEVBEDOAFNETR I-T RBBEC ORI, -7z
WFERMFPIRROAFLVETRERMNIFULEE., TOKRBREFOBOEBE kT
BbDLEIZORD, COZLE. EROR U APy FOBEOBHREGRELE. £/
B-7xz=n7o¥dr7IFDIF LU EOBERBZEHLHOTMEWILEH—HT 5K
RTH3,

Table 1. Specific activities of benz- Table 2. Specific activities of o- and
anide, @ -phenylacetamide, 2274 £ -phenyl- p-toluamides and their derivatives
propionamide and their derivatives :

Compound Specific activity (Bq mol~?)

Compound Specific activity (Bg mol™!) o-toluamide p-toluamide
run 1 run 2 -
Vit 7.03x107 1.28x10°
I 9.43x10%* 1.19x109%+ IX  7.03x107 1.28x10°
I 9.44x10°8 1.19x10° X 7.08x107 1.28x10°
m B.G.level B.G.level . X1 7.10x107 1.27x10°
v 4.91x107%**  Q,.28x107** Specific activity of HTO : 209 MBgg!
A% 2.8 x10¢ 6.0 x10¢
References
Vi 2.9x106** 2.8x10° %> 1) K. OOHASHI et al., Radioisotopes,
VI 1.0x10° 1.0x10° 41,357(1992)
. 2) K. OOHASHI et al., ibid., 41, 547
Specific activity of HTO : *173 MBqg~?! - (1992) '

¥x209 MBgg~1, ***114 MBqg~!

RhCls « 3H,0 CATALYZED REGIOSELECTIVE TRITIATION OF ACID AMIDES WITH HTO (II)
Kunio OOHASHI and Tomonari SUGANO. College of Arts and Sciences, Chiba
University.

Benzamide, toluamides, « -phenylacetamide, and P -phenylpropionanide were
tritiated with HTO in the presence of RhCl; ¢ 3H.0 in DMF. Regioselectivity of
tritiation at the o-position(s) of benzamide and toluamides was established by
chemical degradation. The methyl group of o-toluamide highly hindered sterically
the tritiation, while in case of p-toluamide pronounced substitution effects by
the methyl group were not observed. Tritium incorporation to the methylene group
of a-phenylacetamide is explained on the basis of a very slightly acidic
property of the hydrogen atonms.
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3C06 P E TN ORI
— BHEBEMLLF - FDG, N - NH.,
llC :
(GRETHEFE HEHHE - BAMET BRI - SRA P
OWTH#HE - B H' - BRI ° - ok 3

(FL®iz] BEZZHICBITBPET (positron emission tomograph) iEXHR T boO i
HEBZRE LZREET.ANTH ' C. PN PO, " F v ERRILZ O L it asdesicE
WeDEBRENICE/NEOY A 70 O 2&EBL. R | OBLEN S D, SESEEH OB IE
HAELUTOREER 2ITR50ENH D, HURICBWTIR EEL4 BEOBLENARETH D IV
—FUREBETI'*F-FDG (2-deoxy-2-['*F]1-fluoro- » -glucose), '*N-NH;.''C- /I F
CEE BREBEZAVWTARLTWS, BRBURTIEINSEELEL TEIZ. OHB I KO
&, LMt R, O ORIE AR, 23 MM T 520FHL THa, SEINS SBHEHOLE
MCONWT YRICBITZAREEHPL CEHW AL EE L THENT 2,

(] HSarobor; (0 BAMER CIFJSW HBCI7108  MEIRILE—:
B F1MeV, BB F10MeV  BAE—LBFRME0u A
#1 '"F-FDG: (J SWHARIS-F-15)

ERIENe HAICHEEL TO.5% ° F, 257 ML.*°Ne (d, @) *FOERKT*F - F, %
2. CNERBAYDLOATLIGECTHLULETEFINARINA T F(Q) %£3,4,6- b
Yo FEFI o TNH=IV(~0.1mo]) QD7 FOR) 700Xy L EHRICELC £
INAAF I STEFNITNAES ) —2(3) % 1IN - EEEIZTISOCTHIASEL FEM#E. 14
VERENE (BIO RADAEE AGIIAS) ICTAKIM ZSMERRE L7218, 0. 22 u mODBEE T 4 N5 —
ZNHLT EFRAET S,

18F, + CH;CO0K — CH; COO'8F + K!8
()

Ac AcO H
0 CH,CO0F 0 INHCI 0
OAc I Ac H OH
Ac Ac OAc 180C = yo

2> (3) 18 18

#2 ')N-NHs; (J SWHARIS-N-1%1)
EHAREKEY -5y hELT P 0O(p, o) *NOBEKBICEDERLZ S NO,; ZKEL
FHZTELE BONE T NHZRBL # 1 SFERICLTEFF T3,
13NO3 — 13NH3

TiCl; / NaOH

#3 ""C-/IVIFUEE; (J SWHARIS-C-3%)

EMEERNZ L=y FELT 'N(p, @) "COBBURICEDER LK C#&.£700°C
WU B (D IC X DB L B L2 CO.%C,sHy MgBr(~0. 6mmol) /THFIZ#EU. 1IN
-EBETIRARULL - VCIVIFUEEERT S, CNEn - AFYTHIEBIL. UYL
ATLCEDGHE - BRBRTS ) — ) THERLUERICTSY ) —)VEREREL AINFZ A
THESEKICERSEH# 1 SARICL TERNET S, ' '

Mg 1o, H* "
CI5H31—BT "TE’CH;HM—MgBF — C15H31—CI=O I CI5H31 COOH
OMgBr
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(g &ER]  HPLC ; Vatersth8IM600%!  Auiigs ; S fBdrst (L8410 UV
W ([F+LR4867)

#1 (Fig.1) W—F L RELL THAH30 1 AT0~100/FERR TRH L. & R0, NE
131.4~2.8GBq (E0B) .HP L CiZ&k B HHE#RIMEIT96~98. 5% CTHLN B,

SHIGAE L HTH T 4 - Sugar-Pak Ca(7.8x300m) (;Waters#h®)  ABE# - H.O (1.0nl/min).
90°C. "*FDGOMICHHEOBENE LT *F - IV b—2ERB T o b, ERFHORIE
MEL T s - NVI—ADBETEKTHDVIVE h—IRBIDZ ENH S

# 2 (Fig.2) B#20~25 1 ATI0HIREH L S EREIER104 WEPI3~4GBQ HPLCI
X B HEHEERBEIZIZIFI00% TE S NS,

ST 245 5 4 - Bondapak C18(3. 9x300m) (;Waters#hB&) VABEWE - 5SmM sodium 1-hex-
anesulfonate/CH;CN=2/1 (1.0ml/min) pH~7, =Ei.

#3 (Fig.3) @304 AT205MBTFRH L. &REMII#38% . [NR&IZ1. 7~5.6GBq.HP L
CIlt &k B BAHME ISR IZ95~100% TH S5 N5,

SHERME DT T L e Inertsi] 0DS(5%250m) (;GLYAIVAREEY)  ¥&BEEWR - CHCN/H.0=85/15(2. 0
nl/min) EiH., RWAHORMEHELTE''C -7 M AHAENEISNS, ERFHOREYTIE
mMmmﬁﬁmﬁ%T%L57WTtF%%ﬁ%ﬁbﬂ%

W
153 T 7o !!' ______ ¥
z L E g". ..... Refractive index z Radioactivity 2 Radioactivily
2 ?‘%E—Radmactlwty & a
N LS . =
g ‘ g S
2 = (&)
= = —s . <
10 20 Time (min) 10 20 Tim€(min) 10 20'Time (nin)
Fig.1 Separation and analysis Fig.2 Separation and Fig.3 Separation and analysis
of 2-['"F}fluoro- o ‘glucose.  analysis of '*NH,. of [1-"'Clpalmitic acid.
References aci

1) Stocklin;G. and Pike,V.W.: Radiopharmaceuticals for Positron Emission Tomography

Methodological Aspect

2) HPEfS BEFBUBREOLYE HHEREZKR H36%4 241,265, F1UE S5 (1985)
3) HFERS. SIANT Ty IRy A BEREFRR KH% 6 72,89, thilEE (1989)

REMOTE SYNTHESIS OF THE RADIOPHARMACEUTICALS FOR POSITRON EMISSION TOMOGRAPHY

~ 'SFDG, '*NH; AND ''C-PALMITIC ACID ~
Masumi YAMASHITA', Hiroyasu SEKI', Mituaki YUASA?,Tadasu SUGAWARA? and Koh SAKAMOTO®
Department of Radiology, Kanazawa Cardiovascular Hospital', Ion beam system dept.,The
Japan Steel Works, Ltd.? and Faculity of Science, Kanazawa University®

Positron emission tomography(PET) is a nuclear medicine imaging modality that consis-
ts of the systemic administration to a subject of a radiopharmaceutical labeled with a
positron-emitter. Because of its short half-lives of the useful positron emitters(''C,
50, '*N and '*F), the chemical separation and subsequent labelling compounds must be
done in a hospital. We use the baby cyclotron(BC1710) and automatic synthetic system,
and synthesize '°FDG, '*NH; and ''C-labelled palmitic acid as a routine. So we will
introduce the methods of syntheses and examples of analytical data about these three
radiopharmaceuticals in our hospital.
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HH LTI R €D 72, :
(5]
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LTWBIRETH D, FEL1DERELTEYVAFLYRDA T A E VLY % v /-HPLCHHE
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s -T7 7 b v 3 Fig.1 Elution curves obtained by NAA and
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Fig. 2 Elution curves of radioactive La/fullerene separcted by HPLC
and using by UV and RI detector,

RADIATION EFFECT FOR La/FULLERENE

Keisuke SUEKI, Kanako KOBAYASHI, Kouichi KIKUCHI, Kenji TOMURA*, Kohtaro
YAMAUCHI, Youji ACHIBA, and Hiromichi NAKAHARA

Department of Chemistry, Faculty of Science, Tokyo Metropolitan University

* Institute for Atomic Energy, Rikkyo University

The crude extracted by CS, from the soot was included normal {ullerenes and metallofulierenes. In the present
work, investigations on the metallofulleren involving La were performed by the neutron activation analysis and by
the tracer (“*’La) cxperiment. The each fraction which eluate by HPLC with polystyrene column and toluene solvent
was performed by the NAA. The elution curve was shown some La/fullerene peaks. The crude which activated by
neutron eluate by HPLC and measured y-ray by on-line. The result obtained elution curve which show La/fullerene
peaks too. Radiation effect for La/fullercne can be reported degree of atomic recoil by prompt y-rays and electron

scattering by y-rays irradiation.
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(EBREAE. “BREEA - REERERY)
OFFHE, HREL., SHAE . ENIIBEE

[HBE] SEoBELCBVT. Rel A yBICXBUITICHN L T, BRABHBRT
ZORATHBL -7 X)WV BNl (Na-Ase) ETlcc¥FunFFoHL -+
(EGCg) MPHEMIRERTHEELA L. V2 DNABMTIMIE KD ¥y BIc L 3R EBRMTH
BKESO NN ((00) CEBHBDHTHD. Na-Asc LECCEDBEZIRIT Zh 5D 00D
AARY T = LB BTHBEE Lz, ZO-MEFEEICRISHEICECLEETH S
=, RBEERECRETHS, HEALWLATWA - (BHEEOF TR OEHEEDBWS
Tk, ESR-ZEY b IV TETHBEEZBND, LML, ZOHFEERBVWESS
AR —L LTH 00k Na-AscXIFEGCe L DRIGICE T3 EBHNRET—FFiF LA L
BN, ZIC, CZTRFIYEYTHEEL LT5,5-dimethyl-1- pyrroline-N-oxide
(DMPO) ZAWT., EMREY hIv BV FEICED, ZhoOREHEICE T 2 HM iR
HEToEOTHEET S, '
[=8] B OIFE : DUPO(LABOTECE!L) & 15 1D . Na-Asc (FId%. H&k) OKIEEK
(1072M~107°M) 185ul®& X, 1~2MREELS LH—-KRELE. COBEREHANEZ
0.8mmEHE (Drummondtt®E, Huldv4 7O~y ) ZRWANL, @EEHAN
—FTEE L. HE%, BBICRSA T4 X—A% )= (-10C) TELSEE,
EGCg (EHITEHE, MEWINL) OKBEOBALABICHARL =, EEBREE: -10C
THRAELET YT NVIE, oy HELDFRMONEICRD XD LT a7 —TAOH Y
Nzo Ch#d—2T—7 ) L COOREE—IRE U 7= (RREER606y/h. £FEKGY) , BH
TR, YUTINVERERIATAR—AY I VBEPSBMOHE L., KPIZANT., Y
TNVERBCEBRIEEE., ESRARBICEY b UE, BREEZOKEZ OFME L., BB
BRRICR LT AT MDBEDIS B LTV P ERANE,
SR #R] -10°CIc B 1 3 DMPO-0BFH A DR F M : Fig. 1 12-70°CTHBE L =Na-Asc X
HECeZBFERVWRTOIY PO VARBOZRY bV ERT, AT MVICE,
DMPO-OH{F Ak I B 8Ag 72 4 48 (aw=1.50T, aw=1.5nT) OEWIREMNEEI S 3,
ZERTEBH UEBSCR., 2OV 7 VIEEREILRY, BER SR TOMPO-0HDF
FEBICENNSTH B, Fig. 112k, DMPO-0RIRIY 27 h WIS IC R BN 355 WK Z
R MVIEARI T NOMIE (DMP0-1) & LTRBEN S (an=1.6nT, 2{@ DM
7nbyaﬂﬂ2M)oEm¢(4MD'mwmmmwﬁiﬁ&%&5%t\m%%T%@

AR 2 -10CT=HHEE L%, RRUTHEELEDY., MEZRL 1%5&7273337‘:0
ZORRID. -T0C L‘_JBD‘ZQDMPO_ ‘OH HTIZDHPO-ITER OB E L RERD . BOHTK
THDENDbP2 L,

B0C~-b COBEHBICBIAEARMD AR MBI EH - EENEREC
X H-60CHE-5COMDERE X7 bV 2T LEHER, O 003 XU HODMPORF ik it
-T0CTHRBEBIET, BICEBRLTWEZ &, OMPOICHKT B 5 U I 2ioEHEE
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MBS B - ER 9 B DMPO-0HD B O EE : DMPO—OH@%:HWC@&H&M%%%"ﬂ:ﬁﬂ LUCHEm
UTWo 7z, DMPO-OHEERE O ZE R IC BT B AL : BHEE OFM % 23R ICK 9 £ DUP0-01
BEIEFE. 2, BRI LS KHBREOBERLAITEREL TV, ;ﬂ;@@ﬁ@ﬁﬁﬂo
WCAHE U728 (FIHHME) &, -T0CTOBIEF THER L ZDHP0-00D R ICHFIT S, T 5
COBIIE#HEOTCERL - MO BICHMTE iz, [Na-Asc][EGCg] ¥ : B4
OWEE DNa-Asc 7 X ¥ 2 BHRBHABOEA. 1075~10*MTika> ho— ) ViEe
[ 8% IZDMPO-0H & DMPO-HD A D X7 Ny DEHBE ni=h, 107°M, 102 MTIEZh B0 X
R MVEELEBNT, EFLHBWFRIANVEVEBSYINICXZY TV bDIRY
MV DER E Nz, [Na-Ascl=10"%, 10-*M Ci&-0HDEIZH LFig. 2 D &> RIBEKFE
ZRUR. —F. ECga HEIVE-EEBHAR CI. Fig. SERITERME LI E,
EGCen &, WIHETIL-CHDBERERE R S NN o700, DMPO-0HDM EHEEEIZ D
TE e HBEREER2R U =,

T T T T
2001 4 200r 1
90F 1 9o ]
70r B 701 -
z 1 % .
o 50 12 50K i
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Z 301 4 £ 30 -
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Fig.1 ESR spectrum of v -irradiated sample Fig.2 Dependence of ESR intensity of DMPO-OH  Fig.3 Dependence of ESR intensity of DMPO-OH
aduct on [Na-Asc) and the change on standing. aduct on [EGCg] and the change on standing.
[Na-Asch:+ OM,® 10-8M,0 10-5M,0 10-%M [EGCqg:+ OM.® 1076, 1075M,0 1074M, M 1073M 1 1072M

1) HEEZERBEOERTESHETREET  pb30
2) BIEIBHLFE RS HETRE pl6o
PROTECTION- EFFECT OF GREEN TEA EXTRACT ON DNA DAMAGE BY GAMMA-RAY (3)

— REACTIVITY OF HYDROXYL RADICAL AT -70°C —

Goro AKAI,Hiroe YOSHIOKA,Hisashi YOSHIOKA*,Kunihiko HASEGAWA,Faculty of Science,
Shizuoka University, *Division of Environmental Health Sciences, University of
Shizuoka ‘

Sodium L-ascorbate(Na-Asc) and (-)-epigallocatechin gallate(EGCg),components

of green tea extract,showed protection effect on DNA damage by ¥ -ray. This was
considered as the results of the scavenging of the hydroxyl radical formed by
v-ray radiolysis of water. The quantity'of the hydroxyl radical and the

scavenging effect of Na-Asc and EGCg were examined by solid-state spin
trapping using DMPO.
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PROTECTION EFFECT OF GREEN TEA EXTRACT ON DNA DAMAGE BY GAMMA-RAY (4)EFFECT OF
[RON(T)
Takeshi MATSUOKA, Hiroe YOSHIOKA, Hisashi YOSHIOKA, Kunihiko HASEGAWA, Faculty of
Science, Shizuoka University, #*Division of Environmental Health Sciences
University of Shizuoka

DNA scission occurred by 7 -ray irradiation under the presence of Fe(Il). But
certain amount of DNA scission was already observed only by the presence of Fe(I)
without 7 -ray irradiation. (-)-Epigallocatechin gallate, a component of green
tea extract showed the protection effects against the DNA scission on by Fe(Il)
and by 7 -ray under the presence of Fe(H). The mechanism was examined from the
viewpoint of reactive oxygen species.
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