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Fig. 1 Variation of estimated distance Fig. 2 Variation of estimated distance
between Am® and CI- in CH,OH/H,0 between Am®™ and CI- in DMSO/H,O

system of 1.0 M (H,Na)(CI,CIO,). system of 1.0.M (H,Na)(Cl,CIO,).

E DI REABRDOEEF SR LR 2R LT3, ZIUIRI TRABESR T

AP DAERUESR OB DRTFEREFBR LR, 0.04 < L, TE DRDIEETR LT-DIX
Am®* & CLTRIDBEBEAMHTR, WA - DRFEEAIG 11 8 ) BN L 5 = RAF—BRELS 2D,

S DITEERIA DAL DEN T LEZHND, () Nd Lotk — gk
ODRGFRPERITEIT D An® OALFHIEEENT Nd®* L)vi2 W Be D Z LsbhyoTz,

[&E&3C#k] 1) G. R.Choppin and P. J, Unrein,"Transplutonium Elements," Eds. W. Miiller and R. Linder,

North-Holland Pub, Co., Amsterdam (1976), p. 97. 2) H. Suganuma, I. Satoh, T. Omori and M. Yagi, Rediochim.
Acta,(in press). 3) H. Suganuma, I, Satoh, T, Omori and G. R. Choppin, Rediockim. Acta,(in press).

SOLVENT EXTRACTION STUDY OF Am**-Cl -INTERACTION IN MIXED
SYSTEMS OF METHANOL/WATER AND DMSO/WATER.

Hideo SUGANUMA, Mitsuhiro NAKAMURA, Isamu SATOH* and Takashi OMORI.
Faculty of Science, Shizuoka University, *Institute for Materials Research, Tohoku
University.

Variations of the stability constants, /4 1, of monochloride complex of Am(III') have been
studied in the mixed systems of methanol/H20 and DMSO/H:0 with 1.0 mol dm" jonic
strength using a solvent extraction technique. Calculation of Am**-Cl - distance based on /4 1
using Bom-type equation revealed the variation of the structure of the primary solvation
sphere of Am** with increases in the mole fractions of methanol and DMSO in both mixed
solvent systems.
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(2) BEBEBRTD B, POHEC OE—BHEMEL&A LB OV 1 XL %
HFELURERER 21TR U2 X = 0.02 fHEETHA XH/NEL - DB B 9
L 8 DILIERREN S 8 IT/ ol EZOND. X,=0.02 LA ETOEMIZ. BLAr%s
DFEFTKDROVIZAZ / — VBRI L 2l EZL LN S,

(1) & (2) ODENMNBEHORTIIL—HL

1 T 7 I_
10 E 1]
a | e ]
£ I \‘i -
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L /// / "&J e
¥~ BGFIR i
: 44 -
) " 4 PR I 1 3 i 1 L 1 g 1 2 1
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Fig. 1 Variations of In B, (@) and ( Fig. 2 Variation of estimated distance
inB ,(X,=0.00) + A G,(F)/RT)(--4 , of Eu**-CI- in CH,0H/H,0
at 298.2 K vs. X, in CH;OH/H,0 ' system of 1.0 M(H,Na) (CI,CIO,).

system of 0.10 M (H,Na)(Cl,CIO,).

STUDY ON THE INTERACTIONS OF Eu**-F~ AND Eu*-Cl” IN MIXED SYSTEM OF
METHANOL/WATER USING SOLVENT EXTRACTION TECHNIQUE.
Makoto ARISAKA, Mitsuhiro NAKAMURA, Hideo SUGANUMA, Isamu SATOH", and
Takashi OMORI
Faculty of Science, Shizuoka University, *Institute for Materials Research, Tohoku university.
The stsbility constants, £ (5, for EuF*" and B, (1) for EuCl”, in the mixed system of
methanol/H,O have been studied at 0.10 and 1.0 mol dm™ ionic strength using a solvent
extraction technique, respectively. Based on the variations of £ (¢ and B (c1) with an increase
in the mole fraction of methanol in the bulk solution ( X, ), the following ( 1) and ( 2 ) have
been evaluated; ( 1 ) the variation of the cation solvation effect ( —Ag / RT ) of EuF*'
formation with X; and ( 2 ) the variation of the distance between Eu’" and Cl~ based on the

values of B (1) using Born-type equation.
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DORAPIE, K@) IK&3 [RCl), DI &L > TERNICHAS NI, Lictt->TIhoF7AF
D LD TPACK & 31 4 VIR T, 3,5-DCPIC & AHRAMRRED ST, LLAFY
AF U LEROMBICBETE S TPAC OBRED 3,5-DCP 2MA S EICL>TRALTLE
W, FIRFULBROSREOWDT S BT,

12—

5
4 .

[P IR SR S YR [

0 2 4 6 8 10 0 2 4 6 8 10
[35-DCP]{/10°M -~ [8,5-DCP]{/10°M
H 1. B7 7 2 F 9 LA 4V OARICKIT H 2. [TeNCl,]” OATIZRIFT 3,5-DCP -
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[TPAC], = 5.0 x 107* M [TPAC), = 5.0 x 107* M
SEW

1) T. Omori, Y. Muraoka, H. Suganuma, J. Radioanal. Nucl. Chem., Articles, 178, 237(1994).
2) BILER, HA, K% B 40 OESHLERERK TRE(1996), Bt p. 222,
3) B, LB GRIERE) | 1992.

EFFECT OF 3,5~-DICHLOROPHENOL ON THE ION-PAIR EXTRACTION OF TECHNETIUM
COMPLEXES WITH TPAC

Takashi OMORI, Miwa MIYAIRI, and Hideo SUGANUMA, Faculty of science, Shizuoka University

The distribution behavior of pertechnetate and tetrachloronitridotechnetate(VI) with tetraphenyl-
arsonium chloride(TPAC) was highly affected in the presence of 3,5~dichlorophenol(3,5~DCP). In both
cases the distribution ratios of the technetium complexes decrease with an increase in the concentration
of 3,5-DCP and no synergistic effect was observed. These features could quantitatively be explained by
the formation of an associated complex of TPAC and 3,5-DCP in chloroform solution.
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Te DFE, BER TeO Db+ IEDEEE AR THLE, RUDHIC, FAREGU)ERMFLL
7o [Te(tw)slCls ¥ BRL. T EHBEHTLL TR X REEREREINTETNS, +2T
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P CREICEEL, ThUADRETIRASFLRM FORBRIGE T4 40 Btk
{E¥NRE VTR, AFFFTIL, [Re(tu)s)Cls DANK IR I DVT, EbIT RN
PRATAILEBRLLE, ‘

<>
[Re(tu)s]Cls DAL : Morpurgo ®H 22 EIT, 1 mmol D@L =D LT E=DLE
8 mmol NFAR¥EE 2 M DHEENZEMNL, HHMUDH 2 M OEEIZEHL TRV 4 mmol
- DA (D)2 RBIBEBZL T, BRITHEODO[Re(tw)s)Cl DRERER, ZhENBL,
AL RERY 2 M EBTHRRLLS®, T r—F—N TS, ’
[Re(tw)s]Cls DMALIMER : FARRBE, pH LML [Re(tu)e]Cls DKRERKIZD
W, UV-Vis SKIZBIT ARINARZ M OBME(LEiBoTs, Z0OLEDKEEDA 2 ME
{3 NaCl C 1.0 i P%L . REIX 25 CORBTIToT,

<FRBIUEE>
[Re(tu)s] ClaAK¥ k(A3 HMEE 1. O)owxz«\%
MZOWTRMZE L% Fig.1 IR, ZOLE,
370 nm FHEIZ, D%, 440 nm fHEIZ BB s
BRLN, ZDZEd b, FDDOERIRRIIE LY
([Re(tu)e]®, A) &, B —AERH BIZLIHD, K
DERIURILB LB AR (C)iIzksbniEx
BILBTESHA - B — CHR),
[Re(tw)e]*DENWHARIK €384 nm = 5.7X 103
Mlem™ 20T, A OFRE (Al 2RDZZL
NTEB, No8 IZBWTARELIZBIzE{kL T 00 . :
BLBL[B] = [Alum CHBNDED s80nm ERDBZE ’°° o "

A - o Wavelength / nm
B TED, WME Abs iZo\ T Fig.1. UV, Vis-spectra of Re-tu complex

Abs=¢, 384nm [A]+€B,384nm[B] | st intervals of 73 s

Absorbance
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Abs= &, 30, nm'([A]init - [Bl) +€p 384 nm B

20, [BIERDBTLENTES, o ———————r——

A — BORIER, RISHDOBREDHIZEETD
B—REEThHETHE, RO EOEEERE
Rapp ELTELE,

_dA]_
dr

A) 2r T
L - kapp xt

In(1-[B], / [Akw,)

kappx[A]oln —
init
A)l. .. —-[B ‘

o, |

Al . 0 y r .

tnit Time / min
<=>ln(l- [B]t )_ E xt Fig.2. Determining of rate constat
PP

(ALt

5 _
TIT, ln(l— B, ) LERW) ¢ DBAE% Fig.2 IZRLIK, ZOLEDHEEN A - B OIS
DEEERERT,

F7e, 440 nm FHLIFERRERFOB — C DRSS Fig.2 @ik B OMEDOHIEETS
FE—RESERTRERRRLNI,

Reference

1. %5 40 EISHEEN RSB THLE, p.330
2. L. Morpurgo, Inorg. Chim. Acta, 2, 169(1968).

HYDROLYSIS REACTION OF HEXAKIS(THIOUREA)RHENIUM(II) ION(2)
Masahiko YUASA, Hideo SUGANUMA, Takashi OMORI,
Faculty of Science; Shizuoka University.

[Re(tu)s]Cls can easily be formed by the reduction of perrhenate with tin(II) chloride
in the presence of excess thiourea. Absorbance of [Re(tu)s)®** in the aqueous solution
was measured for making clear the reaction mechanism and determining the rate
constant, kpp. The pseudo first-order reaction has been suggested as the reaction
mechanism,
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bRTW3, AR Tk, BHMRZHELIIHBECHE Lz~ v AFRIZOWT, FEhLF
FIEXBRENE(P I XE)SHEE AW THEBER 2T T35 kL_J:U WEH DR Z D JT
ROZEZE X DEEITHOVTHREA LT,

[E8]

B L CoRE

8BED <7 X (ICRI) ZHMRZFAPBLCI UV RTK, HEIWIIHBHREBLTIY
R7KIZTIBEH NI ABATLEZLD, BXUREHIZH 3 4 BHORRD< Y XIZ
DONT, AR SEMAE L bOEZMREME L, 28, WThORE bkl L 0KA
TKUNDF v 7 (@) PSR EEERTERVWEHFICTREET >, 77X Z2N
<, I~?Wﬁ@??bﬁi@ﬁmbt&\i&ﬁ%%ﬁmb\ﬁﬁ%ﬁbto

P I XE4&k

BRI ITIRRAEIH 50 mg ZFEREL . bﬂkfkﬁﬁﬁfﬁEﬁMOS ml MMz, Microwave oven |Z
T 200 W T 1.5 min OMEE 2EIfTV, SRELE, HH%. REHZH LT Img /g Ed X
SICATMEREL L TIn KIBERERML, £0O—%2H 500 Mylar film (500 um) KL &
—ZRYVMIFIT=RY oLy 7 b @um) EIZETL, #—4 vy be L,

F—Fv MI, EhEh, BETAY M—THECBRESYA 7o bo e X2 THF
B (2.9 MeV) 21T\, BELEXBRELZOIAF G LT 2EO Si(Li) RHBEZANT
BH L, oA MU, BIT7 07T A SAPIX ZFAAWTRITLE Y,

[BEBIOBE]

AHFETIL, P, S, K, Ca, Fe, Cu, Zn, Rb ® 8 TRIZOWTEERZITI Z &N TE L, ZOff,
Na, Mg, Cl, Co, Ni, Br b3 5 Z LI T& 2, AORIN. ERMXMRECLI0E. BREK
fbikiz K 2RERRR BT 2ERZICLY, ZoERIRE CH- =,

—HOERIZONTOERBERE Table IZFE &b, TLHVEBTHE K BLUR D
EiZonTik, WTFhoMEFHEMICEWTSH, BMRZHTHRELELD L XREATHE L
LOLORMICHAERERIRD LN oz, Zhizd L, Fe BXTZn 2L Tik, BB TH
5 8P LABT L bDIOVTIIAE CAEREIRD b o, BEMICHS 4
BENOHAET LEREIZIE, Fe COWTREHRRZHECHRELEV ADOFBTIXZ0ORE
BEBIZERAL, Zn IZoWTIXEOHTHoT=, T, TO4BHPLRME LY VAT
AL NRREEENRD b, HBOMGFHRB CIIRFERFTRIRD bhiholk,

Zn BEIZXT 5 Fe BEDH% FiglZiRLE, 20 FiglZR5h3 X )12, WTFhoBE&s
BWTH, FelZn @frﬁ&im’aﬁ(zﬁﬁfﬁl’é‘Lfc%ﬁwﬁﬁ?ﬁﬁb:ﬁ {7poTW3, BEFRIZE
WT, ZOFEMIT, EENTHESBENET LERS, —HOEHKS V7 BHhOFEEROIZ
HOEMBMMOSE (Fe %) L BB INS, ﬁ)éb\&iﬁﬁﬁizﬁ‘*ﬁiéné LERLTVWED
TRV hEZL TS,
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Table Concentration (Mean = SD) of K, Fe, .Zn, Rb in liver of the mice fed with
zinc deficient diet (Zn-def) and those fed with control diet (control).

Element Condition* Zn—def Control
K (wt. %) (8 to 11) 0.90 £0.10 (n =10) 0.90 £0.09 (n = 11)
: (8 to 14) 1.03 £0.14 (n=11) 0.97 £0.17 (n = 8)
4t 0.96 +£0.18 (n = 6) 1.08 £0.08 (nh = 6)
Fe (ug/g) (8 to 11) 907 £ 211 761 + 225
(8 to 14) . 1172 + 206 1035 + 332
(4 to Ty 1250 =192 829 + 203
In (ue/g) (8 to 11) 76.9 +10.7 81.9 +£11.7
(8 to 14) 80.6 £ 9.7 86.5 = 10.9
(4 to T)** 69.4 + 8.3 88.8 £12.0
Rb (ug/g) (8 to 11) 15.8 £ 1.6 15.6 2.6
(8 to 14) 14.5 £ 3.0. 15.6 2.7
4 to 7) 16.8 £3.3 16.6 £3.0

* (A to B) represents the mice fed with zinc deficient diet or control diet
from A-weeks-old to B-weeks—old.
%k Significant difference is recognized by Student’s t-test (p < 0.005).

25
p <001 p <0.05 p <0.001
20 T
1
é ° i A Zn—-def
et 10 { O Control
5 _—
0 A 1
8 to 11 8to 14 4to7
Age (week)

Fig. Fe/In ratios in various mice livers (Mean * SD).

BE I
1) K. Seraet al, Int. J. PIXE, 2, 325(1992).

DETERMINATION OF TRACE ELEMENTS IN LIVER OF ZINC DEFICIENT MICE BY PIXE
ANALYSIS

Makoto YANAGA', Motonori IWAMA', Motoko NOGUCHTI', Takashi OMORL’,

- Syoji FUTATSUGAWA? and Kouichiro SERA®

‘Faculty of Science, Shizuoka University, °Nishina Memorial Cyclotron Center, Japan Radioisotope
Association, ’‘Cyclotron Research Center, Iwate Medical University

Contents of 8 elements, P, S, K, Ca, Fe, Cu, Zn and Rb, in nommal and zinc deficient mice were
determined by PIXE amalysis. High Fe/Zn ratio in the liver of zinc deficient mice indicates that Zn® in
metal proteins in the zinc deficient mice may partially be substituted by Fe*.
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ek
JAO6 EFHRATROFENREERAOBAICHT SH%
(RRZEX. BH) OSMEIEH - REAS - ERFIIT -
AR - REWT* - RETH

[FFEa] '

RS, SAHBRROBH - RZELSVICENICHESIKBIESHBEEH, £4A
CHEHBEFEL TOWAEB42 LARSESOHBICERICAELTWA I EBbohTE
7eo AIBRBMOESEE CHNINOSHBBIRREEGEDBESBBEEINDDHEH5.
EGHBITREONBZEBEN SRES., HEIDLSMFI/R,. £EBERAODL
Tk, WEABSTRHLEESSZ, SRICRYAENETRITHEE L YRIREAMTER
RICBITLAEDOBME ./ U TRESCESICREINS,

AHRETIL, BEBARSERICHRIRENEZBROVPRRBREICHASMBK 7T EHE
TEOREFRZEBLMICLES EEX, MERSBESUICHEPOSBEREXEAELTN
EZNUTHRBICHEINSIBERARLOESICOVWT, A—%HTHEEORFRERA
BRNFrr—Y—FZAVLWTHRILE,

[RER]
TIF b —H—[EBHY S/ o0 OV TMELEBEAF Y E—AERI—5y
MRS L. ERESBICEYEEREL. FrUT T U—ORETUTORRICH:,

Sy b& UM UANKEZE M, NRSE OHRMBET— X MCHBEL. BESZEE
\E (4.2mM- S TV, 8.5mM- Y T8> RU DA, 12.2mM-)La—2X ; pH7.4)
CEBEH. ThENIMLEDICHELINF FL—H—BHEMZ. 37C. 209 MR
#t%. 3000rpmT105BIR LI EE UL EESE. GeLMERIMBICLY rRUEE
To7.

EHIC, BRENEHTROMEEREELLTTINTIZ Y, B-RUr-yATY/. 7
ARUFARSRT7 Y %pH 8.5, 8.0, 7.4, 6.8, 6.00#E& K (HEPES/NaOH)
CHRL. TOBBICTILF b L—Y—2MR. 37°CT204MIFERLEE. SURT
740 —ICKURRSHBBELTUN. BDT 4 V5 —EGefBHEBRIBBICLY r BUEE
o7,

[ERRUERE]

BICERITROMBRS ICH T HEEEERT, Be. Mn, Zn, SrizmFICHVESE
ZRUE, —A, SelV BMEKRICHEWESEEZRL., S HICHENE, FOKET—R
PCHBEWEEEZRLE, Chid, SenIERBEDEE{L. VODNa,K- ATPaseDis R
HHEECERT S 2H0DEEZLO6ND, HFLHEAREIARBMOFLIVEWNIREDONT,
T RTOTEDSMIBTICHVEESRERLE, ChIE, HLED 3 HEDB A A > Al
OHEEERHEATHS PV R7 YV CBEVWRMINSH S LE2TMTEHDTH S,

SHORMBEAREBRBAREOESICHATIERELY. LROMBICHWVEEEE
RUZBe. Mn, Zn, SrOERHEIE. MPFHPOTZIVT I VICBWEEEEZTRL, Ch&
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U, MEAOBVESEETLTIVADERICLZbDEEEENS, Shic. Inz
BR<HEDOFTREIpHO EFICHEVVESEHIFMLA, EFE. MnZEGRTIMICAZY S
YRZTYVICRATAIENES HICINTNBH, RIF L —H—BERFTIE2
HBTHBEDFSVRAT7 UV EOREEREBERLELEZOND, HTETRE
FSYRT 1Y EDRAERCLNDAETRREDEAELERL. pHOLRICHE
WMEIULZE, UVARS MLICEBCes bS5 VURT 2 YOREICEATIRELENT
b, EOMOELIEAEMLSKICCen Ml (7 %E : 0.92A) (FF5RTz YUY
EROPICHEEST BDICHLT, CeD3fli (14 %% : 1.034A) (L F5>272 V)
VERBEAERBLANS ESHEINTNS, FSYRT YLD BBABLAD
SRARDESIITOTRRDA AV ERICHBENITERERETIHDTH S,

@ ®)
Be
A"
Mn
Zn -}
Se
Rb -}
Sr ¥
| 1 I i
0 25 50 75 100 0 25 580 75 100
Binding(%) Binding(%)

plasma | corpuscles ¥4 erythrocyte ghost

Fig.1 Binding (%) of various metal elements to blood
components. (a) Typical and transition elements and (b) rare
earth elements, REEs. Each datum in the figure represnts the

mean value = S.D obtained from seven preparations.

BIOCHEMICAL STUDIES OF BLOOD COMPONENTS AND TRANSPORT
PROTEINS BINDING WITH VARIOUS TRACE ELEMENTS
N. Sotogaku, K. Endo, R. Hirunuma¥, S. Enomoto*, S. Ambe*, and F. Ambe* : Showa College
of Pharmaceutical Sciences, The Institute of Physical and Chemical Research (RIKEN)*

The binding affinity of 13 elements, Be, V, Mn, Zn, Se, Rb, Sr, Ce, Eu, Gd, Tm, Yb, and Lu, to
blood components and serum proteins (albumin, B-globulin, y-globulin, apotransferrin, and
holotransferrin) was investigated using the multitracer technique. The binding percentages of Be,
Mn, Zn, Sr, and REEs (Ce, Eu, Gd, Tm, Yb, and Lu) were high for the plasma components. On
the other hand, Se and V were highly bound to the component of corpuscles, and former to that of
erythrocyte ghost, too. The results will be disucussed in terms of chelating ability of metal ions.
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JAQ7  BBRHTHRESHEANEIC S SBEEERN (L LRI 0

ZARAREE
(RBIA) ORKELH - HAHE - BERT - FHREH

1. [FL®HIS

BEOBREEBLEICHVBERHOTRSIPEERZHLTE Y., ERICEEShSILN
ROLMTIND, OO, BESHTETIBEOBBORECHHT T -4 DERS #5FET 5
MELLELTRERERHMPER L > TE -, S0, EXBBHEAR NIES) LU AKRH &
LTHEMBESICEIMTE S NIES No. 18 Tt MR OEERHAERINE &I T,

FMAETIE, NISE No. 18 TE FRR1 BEHEBICOVT, BEBEPETFRILIFE
(INAA: Instrumental Neutron Activation Analysis)IZ&k YBmE - ABEEZTL. BHH
Hoy—tE+#ER LT,

2. EB&
2.1 B&#

RIBERERM TE MR (X, NIESEBRES (B1%) 8 A0 SEMULER (BERAE) #
10[Y)yMITH S, KRR TIEINIES THRIAEHEEZRELZEHRRN 3 X (HHES 159, 365,
160) ZHoHEBE L TRV, SHEBHE. #ikE 9.6m MZTHLEDORIZHLEL, 15HH
429 D(93.6ml~119. Tm)FH 12 @I=4FEL. BL<EBRLAERUIFLOBITHALR, &
FROGIHHAIRBEEIRIELETEL. RUVIFLUSTIEHALTRHEARHE LT,

SHEHOEEICIE. SRAHOHRELBASHERVARESHARELC THRANEZECHE
BRESHONBEZEEL T, BHPORFSEREEETHIREEFALNTIT =

2.2 BHEBUAE v

BeHE, MBKRZEFEFIF (TRIGA—IHE, BXBHA 100kW) TiToTo W HER
BENAEEGOLOEISTEE (BDEFERFEE1.5%X10%n-cm?-s™") T10 ?Dfaﬁmﬁ%’éﬁl’\
HEFGOLDOEIDIRERE (BPHEFEREE 3. 710" cm?-s™) ToHHOBHET- -
CRVICES - AIERERVERBIZB T 29HTRETRT,

g1 HEy - AESHF

By BaHUFERE BH AH  RME S RETE

B (neem?:s  BSRI BERD BSFE

fEE 15%10" 10s 1~50m 6~15m Mg- Al* Si- S Cl* Ca* Ti* V* Mn- Cu* Br+
Ine i Dy

th R 37x10" 6h 6~12d 2~72h Na- K- Ga- As- Br- Mo* Cd- La* Pr- Sm-

ERE Ho- Yb+ Lu* W= Au- Pt- U

13~32d 1~7d Sc- Cr+ Fe- Ni- Co- Zn* Se- Rb* Sr* Zr: Ag
Sn* Sb: Te* Cs* Ba* Ce* Eu- Gd* Tb* Tm-
Hf- Ta- Ir* Hg- Th
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AHEBEO » RAFEE, AEHRZBOEFEYI<AHE. ANEMET I THERELE.
B LE-EHE Ge REBEILFFYRITFSAF—I LD rBARI rOLr M) —%
AWTiTo -,

3. EERRRURSH
R2ICEBBRERE T FRI ORFERERT,

.
NIES No.18 TE M) 2D THMF R ot 5758 2 0o No 18 TE PRI ORISR

P17 RRNEETEL, BEGRBEFHKTE TE BE  (ppm)
BLELOICHT ETHD, BERL 12 BOSH Na 2590 +120
HEISBRYBLEETHE, simpeeey M 0 T2
6%\ ﬂAL—CL‘éﬂfUIa: b>§¢‘:€§né C' - 4090 i_400
Al,SC, Cr,Fe, Co, Sb, Hg, TRIZD W\ TIZZF DEMN TR K 1140 +40
TELVEBETH O SHEDREZITo 1= Ni 0.0138 +0.0018
Fi, BERBICE ZHHEOBEL, TOHEM Zn 0586 +0.042
Dah b fibEN o T, fs Q128 00N
0 N e 5 U
) Au Iirﬁt—bb‘ﬂ'}"é&otfzﬁx 12 a)ﬁ‘*ﬁ' Br 5.42 +0.38
HHPICERICEETZLEVLORH BB Rb  1.01 +0.06
BEZRETIONEHICHYBARBRENKELC Sr 0.401 +0.011
EoTLE-T, Mo  0.117 +0.010
AFREY . BEFEFRICSTEEANT | 0837 - 2008
NIES No. 18 T MR E#RK D 17 iRH TR Cs 000557 £0.00028
L e * La 0.00263 +:0.00009
TE, TD55 16 TENRBOERNBRETITS S Au 00000615 =0.0000310

ReElk, BARHON—HAEZEA-, CDC
&lE. NIES No. 18 TE FRR1 A, BHREELERXHE L TARIN B+ LERERETSIR
HIZHbEBbh B,

DETERMINATION OF MULTIELEMENTS [N ENVIRONMENTAL REFERENCE MATERIAL “HUMAN URINE” BY INAA
Seishirou SAKAMOTO, Shogo SUZUKI, Yukiko OKADA, Shoji HIRAI

Atomic Energy Research Laboratory, Musashi Institute of Technology

Multielements in “Human Urine” reference material (NIES No.18) prepared by the National
Institute for Environmental! Studies (NIES) were determined by INAA. Twelve portions of the
samples (ca. 90~120mg) were irradiated for 10s at a thermal neutron flux of 1.5%10'%n om2s™
and 6h at a thermal neutron flux of 3.7%10%n cms™ in the Rikkyo University Research Reactor.
The irradiated samples were measured by y —ray spectrometry with a Ge detector. Concentrations
of 17 elements (Na, Mg, A, Cl, K, Ni, Zn, As, Se, Br, Rb, Sr, Mo, !, Cs, La, Au) were determined

with correction for contents of blank polyethylene bags.
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JAOS it FMSHE P HICEDERBLUVRBERPOMBTEOER

(R KEE-BEPRAL - SIHKRBR)
OROER-THAMI-RO)BE- T ' -FHRR®

[#S]
W OPHETF B LS ITIT, BEREEZAVTERTARBRIEN T TS, ZOJEIX
THZFOEERP BB ELRDADT, ZLOTREEELLIET DL, %@nxl\&%m’:%?ﬁ%‘
KRERABEENT D, FIZHL Ttk Vi3, B—TROPHET =S —EIF TELRERNTEDS
ETHY, BB T, EEOMERSRNDILOHRF EH B, ABFFETIX, NIST R SRM &
NIES Z2K CRM DG EATV, ko iR EEBIED S HTRE ROV TRFE T o 72,

Fi. ZOEOENRERFZHT (NIES) AMEIEE R E D= IZfERK L 7=, NIES CRM No. 18 AJRD
S5 EIToTe, 20 CRM iX, RN TOEL L (Se) DEENZIES T, Se DIRFHEN R ES W £
RELD CRMOFBERFEHTY, S RIOREBERSINZ, SelIRAERDERLOBEIERIN TS
VEMBITLRDO—DOTHY, AEN CEEERER I3 205HE 7. FIRBALVE ORE, 5
FOREHE. ESBEHEOBHILO -7 DAEBBEELZHL TWB?, ZZTH 2, R Se DR
HHER BT BT EITol,

[E5]
2REH: R~ NIST SRM 2670 Toxic Metal in Urine, NIES CRM No.18 Urine
¥~ NIES CRM No.10 Rice Flour

BRI FRAREHE, NIST, NIES DHLEDFIEIZHE- T, BARREEHHMA TREL, % 1.0 m oK
YZF LRI ST - RETREL , B EMR L 7o, e B ALBRREE U, EHRNECHNS
Se ¥ RIZ 1000 pg/ml SeO; in 0.1 mol// HNO, BRI ERBL 128, £ EHIZHLAIRZIRML
Tro BHETRWHAZREREHT, 2N PN O SR OR PR HEEREZBERRL TRV, k
EZBIT5, PEFE=Z—iZi%, 1000 pg/ml HAuCL in 1 mol// HCl ZI8#KIZ & F172H D& VZ,
kAT, A ClEBRIZR AT TEMR (130°C, 12 BRI L., %9 600 mg ZHRVEEHIEIEE CREL
7% BRELE, Tha R F Lo S ZERHALZLOFRKNRBE L,

B PRI, SIERFETF LT O TRIGA-T BRIV TIT, AR ¥
BN IV RRFMBA L ERBRN O 2 BHEOBNEITok, HRERHNIL RSR-1 @ PHTHRE
FE :5x10" n/em/s) 12 W, 5 SRDBEEL., EHIZ 120 sec DyRBIEEITo T, €O, 92 RifH
EHIL 250 sec DBHEIEEIT7 .
RIS F 7L @7 B E  1.5%10% n/em¥s) 128\ T, 18~24 BRI OBE 21U, ZO%HE
RIS C M, GHL, vRRIEEITo 7,

HIFE :3 D SEIKO EG&G ORTEC HP Ge F-E KR T, yEIEEIT o7z, ko IBICLDEREST)

72, FERLUERHERIL. 2R 0oREMBIZIIT AR HE SRR OIEREIT o7,

F— FRHT YR AT IV OREITICIE, SIRKE IREKIERL D SPEC anal V=, ko IRIZRELLX
- BT —ZE%L, TR YR ELE,

[HREZE]

ko HEIZ R DBERFARE, | RTRLE Vo koL, 2 ﬁfﬁéﬂé*ﬁ‘*ﬁ?ﬁﬁf%éo I MR

FE, ORI AL, Xy, o IXBAPHEF S EETEE (bam) | pldmR B EE (pg/g)
A IR EL 72t — 7 Eif(cps). WITREIE R (g) . fITVNIV AL, Qold /oo, Lid B+ 3R
A DILBIE Y, MIPHEFE=F—ERLTND,
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~ _A_p l*i [f + Q’(‘;(a)] . i ) Table 1,‘2 GCR%’HU)ﬂﬂﬁﬁ%&ﬁi@&)é Mn, Na, K,
p= A* W kO [f +Qo ((X.)] € ( Cl @tt&(fc‘: ko &‘Ciéﬁﬁﬁ%éﬂ'\'bfto Yﬁx’\o7}\
P P ML, HliEE ko BRI OREALE, ik

kg =M 9007 @) BOTE ZNEOERMERIL, NIST DRI~ T
M-8 65y B —E &R U, ko BEIZBVTIL Mn 120V THRE

W—EMB LIV, CLIZ DOV TiL, HeBRIEL A~ TR ME
Eipotz, 72120, Na & K IZD0W Tk, BEREIMEEEDHLRELAI, SHIDOFREERD, Se A
DOEEWHIZHRE (Rb, Zn, Cs, etc ) IZ W T HE T3,

Table 1 Analytical Results by COMPARATIVE METHOD in Urine Sample
NIST NIST

Element Y'mkaeI\‘,ergy Unit NIES NORMAL ELEVATED NIST Value
Mean+SD Mean+SD ~ Mean+SD NORMAL ELEVATED
Mn 846.8 g/ mL nd nd 035003 (0.03) (033)
Na 13686  mg/mL 3.09+0.13 2302003 234+010 262+014 262+0.14
K 15247  mg/mL 124+006 134076 1I18£027  (L5) (15)
a 16420  mg/mL 5.02£005 455£052 4.71£033 (44) ()
21675  mg/mL 482+0.13 479+018 4.61+0.11
n.d. - not determined
Table 2 Analytical Results by ky METHOD in Urine Sample
NIST NIST
Element V'raj’f"‘frgy Unit NIES NORMAL ELEVATED NIST Value
x Mean+SD Mean+SD Mean+SD Mean+SD ELEVATED
Mn 8468 ,g/mL nd nd. 035006 033£006  (033)
Na 13686  mg/mL 2624014 2.62+0.14
K 15247  mg/mL (15) (15)
o 16420  mg/mL 402+0.05 3.94£015 4.07£0.11 (44) (44
21675 mg/mL 401018 3.93+026 4.12+0.10
[ 3R]

[1] A. SIMONITS, F. DE CORTE, J. HOSTE J. Radioanal. Chem. Vol. 24, (1975) 31-46 [2] TEEF, &K
Fnse: Metgel o, BILE, 1996 72-79  [3] A. SIMONITS, L. MOENS, F. DE CORTE, J. HOSTE J.
Radioanal. Chem. Vol. 60, (1980) 461-516 [4] MEFSHk, BEHEWRL, SLHKF1996)

DETERMINATION OF THE TRACE ELEMENT IN URINE AND
RICE SAMPLE BY NEUTRON ACTIVATION ANALYSIS

Kouji TAKIGUCHI, Hiroe, YOSHIOKA, Kunihiko HASEGAWA, Chin-Wang HUANG' and Kenji
TOMURA?, Radiochemistry Research Laboratory, Faculty of Science, Shizuoka University, Department of
Chemistry, Chung Yuan University, Taiwan', Institute for Atomic Energy, Rikkyo University®

Neutron Activation Analysis using comparative method and ko, method was applied to the determination of
trace element in urine and rice. Mn, Na, K and Cl which were short-lived elements could be determined by
comparative method and that results agreed with certified values. Mn and CI could be determined by ko
method but Na and K could not.
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JAOQ O IEBAHAICLIRIBZRERAZEDOESR & S HIER

(NTTHILH. I3 ¥ ESMEEE' . R AZER
OB, #AME'. kB °

1LL®IC

HE. B, MESORBEEAPOBHBELENEESL W TEL . REPOZhSTENIE
FWEORTE. {ERBOEXHBPAZOETERIBAL TWVEY, Zhilk. EMETHERICR
HPARECMAMERAMITE (RI) TERUL (LY EREEY) M-V ILAVEREY
BEUTHB, BEBREEHOESRICKE. HRIZIEZRIIBICLVERNOMEICERT 3{L2ERE.
QRNGBRBREEMNALAGRE. I BREICL3RIORMKEREFABLARKER( -1
BEESK) BZLEPHD, COS>RBKEREZFRBREIFIEETERER ERICET 5 EH)
PEHTEVAES ., Y170 0 OREHFRE THRETEB3 N, "C. ""FEOE R
BOERCEAMOERICHEL TW3EY,

—F. N, "C. "FREFAKBEBOREICRRARTHIIELD. 2h 5ORKESH
OMERERIEEMOREZIBFANDSHIEDSNTE £, LA LEFSRERO(LFES
e, BERESBTAOBAREEAEADATVWED > Y,

AMETIE. N, "C. "FOREMESEAOSHADOTAERERASHICTH LD, INHH
BOEBLLEMORBMAREERELAE, T bbb, 8-k 044/ % OBEOEHAE. b
T ChERTEB)HDIVEZBILS 1 RSIOYERAEL £RBICHr /OO TMEL £
Bf. B2VREBTEBALLE, ChEZTERKIOTFT 570 —(HPLO)IC & W Sl 5
FEEET R TV, BOh AT VA IO IS LS RRKEREICL S REEHRILEDD ALY
AEETHBZEEMAS ML~
2.5 o
218 FEAULAEBEZECRVCTALTRERR TH5., "NEBOBSIABRAZH AT,
£, "CHELUFERNDBEEBE L ESIONBEXERALEBDERBENENELE, 2O
FoomgEE 12y mOAEICHE L (HSRFRHL -,

2.2 WEHRFRHEEINTTHs70rOYICEY T2, B, BREFTE@EEAVILS
2T, BEEHEHRLL —DEEKASICLVARL &,

23RNEBIEEMONE L BT RBESBHEXFATILI-—INICEEER. DEIDSLC
disposable type micro-filter CL WIBAIL . BO5 N ZBREHPLCICIEA L. RIER{LEY
R, SUF O NI I T —ICE U ERRAEL. EREEFMLE, SYF7OX

FTSLIESN, "C. "FOBEFEBBFICL 3 —dD511keV y iR % 28 ONal(THRH #E»
SHEBRMBHEBICLVERAE T A EICLYE L,
3R EE
SIRERMERAEEROFEY IBEOARAZOTER TR £ 7. '2C(d,n)"*N.
UB(p,n)'CHE LU0, n) FRISTER LN, "C. "FORBEBRERFTL £, ZTORE.
N NATYY AR-N-TIZeh T ORYTIL . F/AMMITMOTER B RR K L BB O FBHEADC
DIEEZBYPUEELZE, ThbL, "COEREINCE LI 2~38EBRS LAABRAECHLT
BETHBZEFbP ok, —FH. N, "FORRKEBEIVThOERREALBRETH - /-,
2T, "COERFTAETH > -6BBEOARAEIIDVWT, EREFEH L ARER % Tabled
KR U, BRI, HPLCICEALECOSBHEBEICH T 3FBEAZOUVIOT M T I LI
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HELESYA IO NI SLOMPEDEETRL 2, ‘LY., WTFhHH10%L EDER
ETH V. BITHL10723 A DEREF SV b ok,

ABETIR, SEBRNOYDRES-LM DU/ EHICKRTFT L ARR. HIBMERERBHCLIVE
BLE"CEERTIRMEREZNDERLODETHET S,

Table 1 Recovery of ''Clabeled on organic reagents

Organic reagent Recovery (%)
a -naphthol 49.9
f-naphthol 26.9
Quinoline 31.0
a -nitroso- S-naphthol 9.6
8-hydroxyquinoline 16.6
1,10 phenanthroline « H,0O 89.8

2EYR

NEA. RIBLMERM. 23(1996)24

)G, "FRBRICEBEY. XBEREM6. &% MHARKRI". p536. AE(1975)

) #HF. H. BAEFHFREE. 22(1980)776

4)Y.Sensui, K.Tomura, M.Shima, T.Matsuura, Radiochim. Acta, 26(1979)147

PRODUCTION AND PURIFICATION OF ORGANIC REAGENTS LABELED WITH
RADIOISOTOPES PRODUCED BY AN ACCELERATOR

Koji SHIKANO, NTT Opto- -electronics Laboratories,

Kazuyoshi MASUMOTO, Radiation Science Center, High Energy Accelerator Research
Organization

Tsutomu OHTSUKI, Laboratory of Nuclear Science, Tohoku University

In the field of trace characterization of environmental materials, the utilization of
radioisotope labeled compounds is expected to provide a new way of analyzing
chemical species and tracing these behavior. However, it is not easy to obtain or
synthesize these compounds. Typical organic analytical reagents and their analogies
were selected for this work. Several compounds labeled with ''C, '*N and '*F were
produced simply and directly via the proton and deuteron irradiation of their
compounds mixed with boron or silicon dioxide which were then purified by sublimation
and the HPLC method. The labeled compounds were identified by comparing their
retention times obtained with UV- and radio-chromatograms. As a result, it was found
that 6 organic reagents labeled with ''C can be synthesized by recoil labeling. The
recovery of ''C labeled on these reagents was more than 10%.
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JA10 HHETRIR v ROFTIC BT 2 HEFRALFCIS<I Y IR
2h %
(REFENE) OMIFH. KIR{F AR

1. FC®»IC

RIS v BT (PGA) BT, AMRAE R AR REDOBORBOSITORIZ<
N 72K FEHD P FRELOKHENUILUIERIEL 25, Kk FE (H) X2 4 T BE I
FEDHY 80 b LMD ~IEFIZREL, KR LO P FBELIC I DT IROBA
BELF AR R EO P THERIG, BELPHEFOZINX — S /MO, BELF
BT OMEAESHORIREBEL, ZNDE TR BT 2 REEM N H S,

HEDIL, EBIZ, v Ny 7 2R 0K EREO R AL LUK E R
Tt (H, B, Cl, Cd) DGHTEEZ R | < o 7 ZKFNODO i FRELOFEBIZ- OV R
L& D, RO BEEHERER TIE~vN v/ A0 KR RESEM T DI NS ITRENE
FHEML ., —755, BRIREERELRICBW QIR REOEIMIE> TORERBADT5Z
EMBH Oz, EHITEOMEBH D NI FIIE TR CTRRIREDFERBELNE,

AFRTIE, FERRERIRBERFELOBEAEDETKBREDORRDN v
e R OB B AREREHE 1ERRL . JRR-3M DRIF v MO EBIZIVTHOOREZRIEL

FFONTATRE (-, B, C, CA) 2 bEEERIRRENE V72856 OBEL 47 D 22 8% 7T
Lz, v
2. ER

BRIREFREHIEAEB R E CD BHEE 98 atom%) LIRFBOE AL E TLEDOKFER
EWZFARIL, H;BOs, NHLCl, CdCO; DI ERENMZ, HEKIZTRE L, HREHREBFCRAELE
%, ThHOF 1 g ZERRFABBL ST ZVERIR~L M (13mmé) (2B 7,

g 7B R O v BBIETL. B AR T /1F50RTD JRR-3M 4 B G- F A RE
—LIZBRBENAR Y BOFTEBL A, ~YLABER S TT o/, AR ORPHFE
—ADTRIAX—IENEN 3.0meV & 15 meV IZE— 7 ZFF>THmLT5,

H, B, Cl, Cd D53 HTREEE (cps/mg) 1. EALE4L, H 2223 keV, B 478 keV, Cl 786 +788
keV, Cd 558 keV IZ81) 5 v Rt — 7 5% Ti PHETRE=F—DOHEE CRELL-ME
ERW e, SBIINv 77T MNORBIIEARREBRIRBZDDOVIIR RO LD T T 7 EEAT
W, 7 EIRALO— EREEE ZEL S IKCEIZXVHIEL T,

3. ERLEE | |

HHPMFE— AR BT AEHRBE FRE P OF TR O ST E O R E LK R E
(wt %) L DBR% Fig.1a i, FHRIZEAHP 72— LRGNIBIT D RE Fig 10 177, HF
DE RO IHTREE DR REIIARFRE 0 D&E 1 SHBILL TTay Uiz O THY, =
F— N —XRE— Rk 3 E L ERELZBROBVIRLRETHD, Fig.lan{PETOBET
T —F HDOIELDENRKEND, KBREOEMEEBIZHTRERE DB L D, Fiz,
TR EDBDRIIAREREFE TIIRVD H > Cl > B~ Cd DIBIZ K &R o7, ThiHm
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Fig. 1 Analytical sensitivity change for Cd (A), CI(O), B(®) and H(A) in the cold and thermal

neutron beam
SCHR 1. RAVLE, KR SBA0EIEH L EFASHE THRE. p. 38 (1996).

EFFECT OF MATRICES BY NEUTRON SCATTERING ON NEUTRON INDUCED PROMPT
GAMMA-RAY ANALYSIS

Hideaki MATUE, Chushiro YONEZAWA

Japan Atomic Energy Research Institute

In biological or other hydrogenous materials, it is necessary to evaluate the effect of neutron
scattering by hydrogen existing in the sample on prompt y-ray analysis, because hydrogen is a very
strong neutron scatter with a scattering cross-section of approximately 80 b. The magnitude of the
effect of scattering on analytical sensitivity is a function of the size, shape, and scattering power of
the target. These effects were evaluated by measuring analytical sensitivities for a series of sphere
solid target (Urea-ds / Urea, 13 mmé) of different H concentrations with both the cold and thermal
neutron guided beams of JRR-3M.

—241—



SORC-41 SYMPOSIUM ON [RADIOCHEMISTRY-KUMAMOTO, JAPAN st

JA11 kot£ 1T & 5 PET B L2t OE B
(R, BURW®) ONRMIMES, Ruska Prima Putra,
INLFY, BiREth*

1. B

ki, B—FAdERobhFEod—Ick VLR ERET D PHTFHEMES T
BT, HBEERE 2R LW THBIINTESZ NS, I—0y/NEHLIC
BRLUTERE, T, BE k EOBKFT OS5 LA (KAYZERO/SOLCOD) HifRE i,
k, B —BREICHIRATEBR DI, k ik, 4% UTOEEI TRLREEET D
TEMTEBEINTNBY, TOLIRBIEKS O 2T D ZOIIIBREERUH
HFARY MIVOEREBKRE EFRICHTEOBERNBELS, 2O EMS, 1) TR
B OEERENC X S EHEMEEO ST, 2) SEEEYEOY - REMZBOMTET
VW, SEBECERTSERCTET LR ERI OERZIT > -OTHRET 3,

2. ER®

TERERIER B O 7 R 100 min DUT OBEHEBREZ &R T 5627RICDONT
FTHETEOERERE 2 ERL, JRR-3M KA EoHTaRE (PN-3, ZpEEFHR 1.9X10%n
em?s, Cdik 300) T 5~10s CERH] 100s DITF) % 1 min CERE 1~100 min)
REL, 6~30 s DIBBRICGeRHIBETr AR MIVERIEL =, £/, vHEFE=S—
LT AlAu U1 ¥— (20 mg, IRMM-530, Au0.1%) & Zr §5 (140mg, 0.1 mm JE, #ii
B 99.7%) % 2min B L, v8AXRY MVERIELZ.
MR D ;275 (GSIIB-1), Coal Fly Ash (NIST SRM 1633a) , Oyster Tissue
(NIST SRM 1566a) , LS HFA HA (NIESNo.6) , K> ¥75 (NIESNo.9) #EDH
SN HETESEE, K 0.l grEiERY TF L oRTIMDED, BHRLEZ. BB s
FHETFE=SY— (AlAu U1 v—& Zr &) 2REH T EIVICEEYD, IRR2KZEE (Pn, 2
TR 6.5X10%nem?s?, Cdik 5.2) T 10 min BE L7, 2 QR EHHE, #HE
EHRTFEZY—D T BARY MVEGeKRIT THIE L /2.

FT— BT v BARY MUVEHIZIE SAMPO90 (CANBERRASRY) ZfEFL, kikD
& 1213 KAYZERO/SOLCOI (45 > #'DSM Research#l) ZfHHL /-,

3. MRRU#Z

BHBORIE : 20 THEALEZ 3BOGRRHEBIIDWNT, v EOBRHZIRIET K
VCE—2/ b—#)Lt (PT) g zHlE Lz, BshRehgid, B &R aRRmEEEN
15cm DA EDQHREEREMBIZHBNT, EERIEENa, '®Ta, "Ga #8IE U TIERL .
P/THb#RIS, B—r g2t 3 588 (Co, ®Zn, '®Cd, 'Cs, Hg, *' Am)%& L, & 7 ##
HlEMBIZBWTHIEL =,

HETFARY MVORE : BFELEZr & AL AU T AT —D r BARY R 5,
M TR EBNF TR ), BAFEFART BILO VE DSOTHERTERK
(@) RXA>NL—5T 5745 (Fo) K&z (Table 1) .
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Table 1 Obtained neutron spectrum parameters

Reactor  Facility = Position in the capsule  f a Fc

JRR-2 Pn Top 34.9 0.0700 3.69X10°
Middle 36.5 0.0781 3.77X10°
Bottom 30.3 0.113 3.82X10°

JRR-3M  PN-3 Middle 391 0.342  (1.05%0.02) X 10*

TLRRBEESI O : TREGORERBZRZEL,

BREZERTZ2TTRITDNTHINEORF 21T .
Bl ORBE &1 10% IR T—H L7z,

FHHA 100 min DUF QE S
kiRIZ K D EEBHRIT, FHER

REHR O : kEICL D EBBEEYE D OF - REGEEO T £1T > 72, Coal
Fly Ash (NIST SRM 1633a) D BfE & MOl & DEkZ Fig. 1 ITRT,. KHEKLS

EBHRE, MOSHTELIZE 10% INT—HL .

T T T T T T T T
40 Coal Fly Ash (NIST SRM1633a)
20
R 8
-_g- 0 9 ° 8 3 8 o °
H 5" " 8g § ,0°8° 0§
[ o o ©
o -] 8
=20
-40 Compared with certified value (*),
reference and compiled values (no mark)
i S NN NN DN VORI N N A

Na* K* Sc Cr* Fe* Co Zn* Ga As*Rb* Sr*Sb* Cs Ce Sm Eu Hf Th* U*

Element

Fig. 1 Comparison of analytical results in the Coal Fly Ash (NIST SRM1633a)

BASIC EXAMINATION ON THE k -BASED NEUTRON ACTIVATION ANALYSIS
Chushiro YONEZAWA, Rusuka Prima Putra, Hideaki MATSUE and *Tatsuya KUROSAWA
Japan Atomic Energy Research Institute, *Radiation Application Development Association

Multielement determination by the k,-based NAA using KAYZERO/SOLCOI program has been
performed using JRR-2 and JRR-3M. The Ge detectors and neutron spectrum were calibrated

precisely by the recommended method.

Accuracy of the determination was confirmed by

analyzing geological and marine environmental reference materials such as Basaltic rock (GSJ JB-
1), Coal Fly Ash (NIST SRM 1633a), Mussel (NIES No.6), Sargasso (NIES No.9), Oyster
Tissue (NIST SRM 1566a) and element standard samples.
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J BO1 220 E %*ﬁﬁ'ﬁ&(}' 233,235 ﬂ*ﬁ?#ﬁ%ﬂd)ﬁi—ﬁyjz*;w_@
2 RITHHR

(BoABes) OfIUBHE - FLRM - EE2—-%H E-BH £

Brosa K ko TR I N <A FE— YEDEDEFAVET 7 F = YOBEZ R A ¥
SEBRBCI LAY TH 2 L ELONTE L, LT Siegler bk, CDEFALCE SN
2RTEDFBTOFEE B oLEEc A ¥— t HEOBOHBEL2ERT 3 &
CRIILT w3,

2T, Bx oSS ERCOWTO ZOFEOHEAER2 T3 v, BP0t o BREE
BB LB U B FRTHEES B LT T P rn—F 2R 4 . ERI_ERE
CEIXAX—EYHCES R OER L EB T A Y - 2 A NER BB, EBD
®y b7 v 7OEMRLAONRESVCRE L LOTEKT B,

BoNP2C1(sf) & U (nwf) D 2RITAHI Fig. 1 KHRCRL ko KBMRITEHOE
B X 23 HEBRER LTS,

Y(A,TKE) ZY Y.(TKE) (i=1,2,3,4) (1)
w; (A — Ai)z ’
(A) \/%TA exp(— 20_124’1' ) | (2)
200 5 (D — dimax,i)?
KH“I”“(TEE)mam“XD—dmmmhm) (3)

(1) kBT V(A TKE), Yi(A) RUEY(TKE) &\ & xi CRL2&EIHE— YT
5 2RTEHZE, HBE ACHTRE, £2EBc ¥ - TKECHT 5 HELXRT. R (2)
D w; and 04,k &E— FOHEMHBLEEDHROBEE*E T Did scission point K I} 553
RO, duax & duun X ENENERRREOERE, BV 5 3 RAOIEM (FA TKE «
HY) 2BHRL. 72Xk 74» v T3X5CEHrL T3,

ZOfER, Fx 0¥2CH(st) DF — & B Siegler b D* Np(n,f) 2 OBELEL L, wAF
E-FEROFHAK L Z 4RD LTS ELFHHI LT VB, —H, P U(ng,l) oBEEH
EF— X L 2RAOHEBEO—BIEEL, P U(nmf) dFETH oo U 2P0 07 —
2k, oo fmEREC L cIEBdARTd 2 8FBE R o Tn 5 BTBICH(sf) 07— % &
BhoTwndH, chbDEREIFEEDEy Ty FCffbhkot, EREBC X 3D
DEHLREZLL W,

Fd#hy v AR INEERICEAT BN RS, BWHERABLLAD ok £
TTH 5 1A %EMAT, Fig. LIKRLZX S ABFRCEKI Lo LA L, 24U 230 st
LTR=AFE—VERLIERADVRDOEDEBEL L L 2ERT DL, <A FE—
FIREBEBIE L IEE A At RALB20OAD 2 E T4y 74 v Z7OHBEYS Lok
CEOREMA—RTHEorRndbORNZET 5,
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Fig.1 Two-dimensional (mass number and TKE) distributions of 252Cf(sf) (left) and 233U (ny,f)
(right).
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TWO-DIMENSIONAL ANALYSIS OF MASS-TKE DISTRIBUTION FOR *2Cf(sf),
B3U(ng,f), AND 2U(ngy,f)

Akihiko YOKOYAMA, Takakazu INOUE, Koichi TAKAMIYA, Tadashi SAITO, Hiroshi
BABA

Graduate School of Science, Osaka University ,

We tried to reproduce the correlation between the total kinetic energy and mass of fission
fragments by means of the two-dimensional analysis of the yield distribution for spontaneous
fission of 252Cf and thermal neutron induced fission of ***U and 2*U. Qur 2Cf(sf) data
were reproduced well with four components as predicted by the multi-mode theory, while
the agreement between the observed data and calculated with two components was poor
for the other cases and an additional component was found necessary to obtain satisfactory

agreement with observed data.
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J BOZ BELRNLX—EA AL E— A LAY ALORERIG & EEE
BT

(BORHE! - 4 KHR? - BB - JERH) OFRAERK! - AL —! - BEEH #-
LA - EE OE - B R - KRR - ZLEN - BmE OE -
KAGRER® - SRERAK

[t Cic]

IHETERXIIFETRAF —EIRICBIT OOV THEE L S5 Fragmentation
WDOWTDELEEIT S 72DIZAu % ¥ —75"» b & L Thick-Target Thick-Catcher #% W
TREEREIToTEE, 2L TENLITOWTHIEENTEE AVZHIEETV. Kk
Wrm R R FW, U — hEh M EEBBTE P, REERD TE L, FEIZOT
RN IR TOEESO limiting R° £ — AT AEERBITRICE 53 2 RICHEHEE#
RETOFILRT —Z 2 BP LERHOER EIL o THBEETo O TRERTR I,

[RE]

R IR E R S TR ERL T B 16PCERE (HIMAC) % VT thick target-thick
catcher HEIZ X o TIT oz, B —AiX230MeV /u D2C, 290MeV/u, 650MeV/u D*Ar 2
Tz, FEBRITITEA19.3mg/cm?DEF—F 'y MZ50um DA T M EF voF ¥ —& LTRA
T1RAZ 7 L LIbDEEAY v 7 AV, BHLURBHIRBEE <5 2 0ic Eft* vy
Fr—, F—F vk FHEFryFr—03OIHEIL, FBRBHIH LyBRARY bux Y —
WWEDBEEIT o7z, BONIABRARY M% BOB = — FERAWTHIT 21TV, Decay
FEMT 2 AT VAERMBTERE Rz, ZO/BRIVEESM, FHREKREFW, v — L 50
EFEBITEP, ERD,

[54] . o

Fragmentation {Z-2V ) T B — A b OEBBBITEIZ DOV TiX Morrissey DFRBRZY 2350
bbb, THEHRIBRFEICGEBEBTREIXRAT I LEh, RELTETOX RS
néo

Py = K(A A/Ar)(v +1)/ By

K: 1 BRI LBERTRAR—IZE@TERTA—F—

A A=

AT=5“‘E‘Y ]\@E%ﬁ

B =( NSRBI T D) /c

y=1/v1- B2

TNDHRE T & Fox DREFR & D ZIZD BT, B & U THREITV 2 23 HExHERYIC

BEEBERLV BBV REWVEE LD L0 ) Z L Bbho Tk, 4B/ LI 290MeV /u
DPAr 2 & 5 B — LB T IEBH EBITRIZOWVWTND S T 7% Fig 1 IIRT, EBRIT Morrissey
DANPOROI-HEMETHSD. AEDS ZD X 5 ITHEIHERIZIE Morrissey DX & D &1ET
NRRD LT,
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Fig.1.  The LMT values as a function of
emitted mass.
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Fig.2. The K values as a function of
emitted mass.

TARGET FRAGMENTATION and LINEAR MOMENTUM TRANSFER IN the REAC-
TON of 19" Au with HIGH-ENERGY !2C and “°Ar BEAM

Shinya MORIMOTO?, Hirokazu ARAKI!, Jun SANADA!, Akihiko YOKOYAMA!, Tadashi
SAITO?, Hiroshi BABA!, Yoko KIHARA?, Toshiharu MUROYAMA?, Atsushi SHINOHARA?,

Yoshitaka OHKUBO?, Sadao SHIBATA*
!Graduate school of Science, Osaka Univ.
2Faculty of Science, Nagoya Univ.

3Kyoto University Research Reactor Institute

4National Institute of Radiological Sciences

Nuclear reactions induced by high-energy heavy ions were investigated radiochemically. 1*”Au
targets were bombarded with 230MeV/u 2C ions-and with 290 and 650 MeV/u *°Ar jons.
After the irradiation, the samples were assayed by the Ge y-ray spectorometry to deduce the
cross sections and recoil ranges of produced nuclides. The K value reduced from the trans-
fered linear momentum was nearly constant at 8 for the light mass products and increased

as the product mass increased.
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JBO3  HETRA¥—EIHN BEAT Y BEES BRI

BRRBEER - FRAF - BAF) OFAZ — - EH # - HRARK
RILME - "R H - BE & - KARER" - PHRES™

[T iz]

BEATVBHEBRGOEBE ., RO >AEBSBEOYRIZIY, Bx ORIGOHEBRDL
T, D THEEDL DLRD, BABITRO T, AEBRNHHEEBZ 5L Rk
BHBEL, BRICIFEEREBRLRVEVESREBEFEETIEIND ), el
VCHPBEIBY RIZBWTZORSEMMTAZEIRIIL TS 9, S ENE, 5l &k
SEPHFELZ AV T, INETLIHENZE AR T O X HEDEIRITBNT, &
WIESREE DT, R HERER T L THRSNA MO OYEED B BT
BTLERMLLE,

[E%] '

ERRIUT, BHEICE AR FIZARTRIAX —11 MeVu ODBEROM B GO EE
®ATZ, Rotating Finite Range Model (RFRM) (ZL5&, 2D R TOK HBREDO R TS

LEDTRAE—L, K 8.5 MeV/u (136 MeV) LTINS, F— v hDHLTIDOLEND
TRINF—D ETERBED, TAI=DLETFTITVAT —L LT, FOELERELTZ,

BRAHIERCERRFTOV 7Y A 7rbry E3B B —AF4 02BN T, HEREELA
WTTolz, &7 —4 v 5 mg/em?) %7 L I=0 ME, EIE 7 RAE( 5-7 mg/em®) T
BRITERE w72 RBL. RE LTz, RERRIIESF RO RESR BRI 20 SR,
EHEMERORES BAK 3BEERRELD—DDRITOEEF 2EfTo Tz, B —LDTH
v NI 20 pnA THoTz,

F—F N FXoFv—2ERET T, BEK T 3 7 AR, Ge FEAERHBTH
REED vy MARIMVORIEEITO, TD% BOB 2—RE AV TARI MV OB EIT,
RIGHRIZEDRE  EBE{To72,

(R3]

BT, LEWZ XX - JOEO AR T R LF—(160 MeV) TOEEDAERL THD,
BRI Fission (2 LB ERMD HR LUz, BEEEH 30 U FOMEIC OV TidFry
Fr—BROLONELEENDILEEELTRE, BEKNY—F MO BEBEIVLK
&\ Evaporation-Residue DZREIZ DWW TH HEBEOEENRZ DB ZZ TR © B
NEANDTZHEM LT, BPOREMRIT— D Gauss B %% C Fitting L7255 RERL TV,
HE T, ZOXVELVEERE, 8 MeVu DARTILE—DRLHET, BRENH, B
oA, ROECIZEMR SBRE DOLEE P LIZRERT D,
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Figure. Mass distribution of the products of *’Au with 160- MeV O ions in the fission- region
(A = 50-150).

HEAVY-ION INDUCED FISSION IN THE MEDIUM ENERGY REGION

Hirokazu ARAKI, Jun SANADA, Shinya MORIMOTO, Akihiko YOKOYAMA,
Tadashi SAITO, Hiroshi BABA, Graduate School of Science, Osaka University
Yoshitaka OHKUBO, Research Reactor Instituté, Kyoto University

Yoshio KOBAYASHI, The Institute of the Physical and Chemical Research (RIKEN)

The interactions of *’Au induced with O ions have been studied by the radiochemical
method. The projectile energies in the target were arranged below and above 136 MeV, where -
the fission barrier is expected to vanish according to the RFRM. Formation cross sections were
determined and the mass distributions were deduced. The mass distribution, charge dispersion,

and charge distribution will be discussed in comparison of the two systems.
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JBO4  WMeV HHEFIEST I F =R EROBSBOHR

(RABER) O M- FoAL— FAKAR - 3 LA BB E— B
BERA B &
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TIF =BT, K 20MeV 2B RET XX —Tid, R ROFRRICE L. D%
MIEBBRAISHS[1]—H T, BREZSESCAF T HEM S RO IO RE/MET XLX—T
X, BRLLERFEERET, ZOFMIIRESRR-TND, ZTTHRL 1L, TOERM
14MeV FHLICHDEL . TN E TR A RIFRZ1T > TRE[2], 5 EIL 14MeV FHETE N T,
=T oM PURPU RO EITO, ¥ —F o MEOBFHEOHEBERL,. 20
RHEOELET T,

[ 8]

FREHE, KERRETR ST 14MeV T T2 EBRER (OKTAVIAN) IZTfTo Tz, ®U & U
=7 yNZiE, EhELL, Al B LB T 2.0~4.0 mgU B) ZEELZLD, RUEE
BU 7=/ (~200 mgU BE)E~_LyMRIZERELIZLOERAV, 3~6 FERORREERFE 30
SREOHEMHERRET o/, e, U OfE, BPHEFORBLYDIZ Cd # (Imm
B THERATE, BELERBHIOWTIL, BEFEMET, L2 0BERTo2%. KA M
WZh7zo> T, Ge FEERHIF[E ATy BAIEZITo72, Bbhizy BAIMLIL, BOB
code ZHWTHITL, BREZFE - EEL. TO%BHITORIALIIRTIHEEZITVE
A RO A RBTEEE R,

[EREEBE]

B AL, EROMICEIENMON TR, ZhERET I, Dhitd 3 28U
EDORRDFEEDWRNEDSETHD, ZHLT 3 LU BN OV T, BHAED
BOFIE <0 ,> ZROEEID, ®U, U IRV TENRE R, 1.09+0.16, 0.69£0.09 L1
ARG BB D AP FHEZ S BROERN S BOBEBREORBET—HLTND
— T T BRI —H L, B VS RHOB[3]E—HL T,

e, BONZHESTIL Fig. 1 ITRLTHDD, D peak-to-valley ratio KVRD=E)
BT RF —[AFENE I, 153MeV RN 12.5MeV &Y, ZOTRAE —FIRIT—HL
Teo EIZDOTEIE, BU DBA T, 2U OBRE~TEAERET > THY, U ORET
S U BRI second chance fission T 510%, . FEBEBELIZ LV FIE SIS ZT I
IBBEMNTRI S TR ENDNB,
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Fig. 1. Resulting mass-yield distribution for **U(ny,, f )(left panel) and **U(n,,,,, f)(right panel).
Closed circles represent the observed data, while open circles were taken from Atomic Data and
Nuclear Data Table 19 (1977) 419.
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A STUDY ON THE NEUTRON-INDUCED FISSION OF ACTINIDES AROUND 14-MEV
EXCITATION

Jun SANADA, Hirokazu ARAKI, Shinya MORIMOTO, Takakazu INOUE, Koichi TAKAMIYA,
Akihiko YOKOYAMA, Naruto TAKAHASHI and Hiroshi BABA
Graduate School of Science, Osaka University

The charge dispersion, charge distributions and mass distributions were studied for the fission of
U and **U induced with 14-MeV neutrons. The effective excitation energies were estimated
from the peak-to-valley ratios. The results were discussed by focusing on the changes of
characteristics of fission in the actinide region around 14-MeV excitation.
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Fig.2 Mossbauer spectra of (Feg5Zno5)PS3 at Fig 3 Mossbauer spactra of (FegsZng 5)PS3-Pyridine
‘RT and 80K. intercalation compound at RT and 80K.
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vMOSSBAUER SPECTRA OF (FexZnix)PS3 AND ITS AMINE INTERCALATES
Hiroshi SAKAI, Takashi YAMAZAKI, Nobuya MACHIDA, Toshihiko SHIGEMATSU,

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

Mossbauer spectra and magnetic susceptibilities were measured for (Fe:Zn;.,)PSs
and its pyridine intercalates in the range of room temperature to 80K.
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Fig.1 Mossbauer spectrum of NpO,(OH), at 4.8 K

SYNTHESIS OF NEPTUNYL(VI) COMPOUNDS AND THEIR *"Np MOSSBAUER SPECTRA
Takashi SAITO, Junhu WANG, Takafumi KITAZAWA, Masashi TAKAHASHI, Masuo TAKEDA,
Masami NAKADA, Tadahiro NAKAMOTO, Nobuypki M. MASAKI, Toshiyuki YAMASHITA,
Masakatsu SAEKI : Faculty of Science, Toho University, Japan Atomic Energy Research Institute
NpO,(OH), (1) and NpO,(OH),*[2/3NH,*1/3H,0] (2) were synthesized from neptunyl(VI) nitrate
solution by adding pyridine at 100 “C or NH,OH at 70 °C, respectively. XRDs show 1 and 2 to be
isomorphous with B-UO,(OH), (CN = 6) and UO,(OH),*[2/3NH,*1/3H,0] (CN = 8), respectively.
Although the *"Np isomer shift value of 2 is in the characteristic range .for CN = 8, that of 1 does not
fall in the range for CN = 6. Possible explanations are : (1) The phase transformation of 1 as reported
in B-UO,(0OH), from CN = 6 to 8 occurs on cooling. (2) Longer Np-O distances of 1 make its d value
less negative than those for six-coordinated compounds' with d< Np-O > = 2.1 A.
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Figl. Molecular structure of Er(dpm),
Tablel ‘*°Er Mossbauer parameter
of the B-diketonato complexes at 12K
Complexes . ¢qQ r T H
mms”’  mms™ ns T
Br(acac), H,O -2.7 75 02 598 -
Er(dpm), 0.1 8.0 0.5 525
Er(pta), H,O 7.0 5.6 0.5 654
Er(bfa) H,0 1.0 7.0 0.1 651 v/mms'
Ex(fta), -2.4 8.3 0.2 640

Fig. 2 "®®Er Mdssbauer spectra of
Er(lll)-B-diketonato complexes

Reference: 1. /TH. B, =i, S40HBEHMLEEHRATRE. 182(1996)F%.
2. K.].Eisentraut, R.E.Sievers, ].Amer.Chem.Soc., 8 7, 5254(1965).

'*gr MOSSBAUER SPECTRA OF SOME Er(Ill)- 8 -DIKETONATO COMPLEXES
_Junhu WANG, Masashi TAKAHASHI and Masuo TAKEDA
Faculty of Science, Toho University

1%%Er Méssbauer spectra of only five Er(Ill) compouds have been reported so far. Recently
we have measured those for eight Er(ll) compounds. We report here some '%°E r M6sshauer
spectra of Er(Ill)- B -diketonato complexes at 12K ,which exhibit paramagnetic relaxation
spectra with ¢ = 0.1 ~ 0.5ns. The crystal structure determination of Er(dpm),

(dpm=2,2,6,6 -tetramethyel-3,5-heptanedione) revealed that ~ Er( Il ) is six-coordinated
trigonal- prismatically and adjacent Er(Il)-Er(Il) distance is 10.56 A. We are planning to
make further structural derminations and to examine possible relationship between

relaxation times and Er(Il)-Er(Ill} distances.
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Elution Behavior of Metallofullerenes in Various HPLC Columns Using
Radiochemical Method.

Kazuhiko AKIYAMA, Keisuke SUEKI, Kouichi KIKUCHI, Hiromichi NAKAHARA
Takeshi AKASAKA*

Faculty of Science, Tokyo Metropolitan University, Graduate School of Science and
Technology, Niigata University*

We studied HPLC elution behavior of lanthanoid metallofullerenes in various
HPLC column using activated lanthanoids as radiotracer, and compared the
retention time of hollow fullerenes with those of metallofullerenes. The retention
ratios were systematically exemined in terms of the the valence state of the
encapsulated metal atom and the number of metal atoms in the cage. ‘
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J B‘l O Effects of the H,O, and H® Concentrations on the Solvent
Extraction of Radioiodine and the Back Extraction Behavior

O Mahfuza Sharifa SULTANA, Asae MITO, Naruto TAKAHASHI and Hiroshi BABA

Graduate School of Science, Osaka University

INTRODUCTION

Anomalous behavior of radioactive iodine was observed at extremely low concentration. It
was found that the distribution ratio of iodine between the organic and aqueous solutions in solvent
extraction decreases as the iodine concentration decreases towards extremely low concentrations.
This phenomenon was treated quantitatively by the authors for the first time by assuming formation
of a complex radioiodine species, conceivably radiocolloid, which in turn transforms into
extractable species via oxidation in competition with formation of radioactive iodine molecules and
proposed the reaction mechanism. In the present work, we investigated the effects of the
concentrations of H,O, and H™ on the distribution coefficient in order to refine the previously
proposed reaction mechanism and also studied the behavior of iodine in back-extraction trying to-
see if one can construct a consistent scenario through the extraction and back-extraction.
EXPERIMENTAL '

0.1ml of ' solution was added to 0.1ml iodine carrier solution of various concentrations,
which was oxidized by addition of 2ml HNO; and 0.1ml of H,O; solutions of various
concentrations. When a substantially longtime had elapsed after the addition of the oxidizing agents,
the prepared solutions were shaken for 10 min. with 2.3ml CS, at 25°C. The resulting aqueous and
organic phases were separated form each other by centrifugation. 0.5ml aliquots were pipetted out
of both phases and the activities were measured with a Nal(Tl) scintillation counter. In the back
extraction experiment, 1ml aliquot was taken from the CS, solution after the solvent extraction and
shaken with 1ml of aqueous solution of an appropriate NaOH concentration or distilled water.
After centrifugation, we measured the activity with a NaI(Tl) scintillation counter.
RESULTS AND DISCUSSION

The effect of H™ concentration on the distribution coefficient, D was studied with the fixed
H,0, concentration of 0.18 M for the initial I concentration of 5 X 10° M. It was found that D
remained constant with H" concentration, implying that hydrogen ions work equally to neutralize
the two competing species I and I'R". On the contrary, D was found to increase as the hydrogen
peroxide concentration increased at the constant concentrations of H'(1.2M) and (5 X 10°M). It
implies that H,O, participates in the oxidation of I'R" to I'T but has nothing to do with the
neutralization of I'R". The previously proposed reaction mechanism has been modified depending
on the above mentioned findings. We calculated D values and like to point out that the [H,0,]
dependence of D is fairly well reproduced by the present model, which strengthens the feasibility of
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the proposed reaction mechanism.

The observed distribution coefficient, Dy,ci for back-extraction of carrier-free iodine is found
not to be constant but changes with pH values as shown in Fig. 1. It suggests that the once extracted
species in the organic phase does not merely redistribute back to the alkaline aqueous solution but
also decomposes to a non extractable ionic form by the action of OH ions. Further, the back
extraction behavior of radioactive iodine with the NaOH solution of various concentrations were
studied over a wide range of carrier iodine concentration. The feature of back extraction was found
to reveal very complicated changes as [OH] changes. This complex feature was well explained then
by means of an extended reaction mechanism consistent with that previously proposed for the
extraction process of radioiodine and astatine. The study of the relevant anomaly in the solvent
extraction and back-extraction does not remain merely a study of rare event at extremely low
concentrations but becomes quite a powerful probe to shed light on the reaction mechanism in a
more general fashion.

2 T T T T T T

-2 [ SR S S T S NN N S T T T N

0 2 4 & 8 10 12 14

Fig.1 pH dependence of Dy for carrier-free iodine
solution. Circles are observed values and solid lines

represents the calculated results.

EFFECTS OF THE H;0. AND H' CONCENTRATIONS ON THE SOLVENT
EXTRACTION OF RADIOIODINE AND THE BACK EXTRACTION BEHAVIOR
Mahfuza Sharifa SULTANA, Asae MITO, Naruto TAKAHASHI and Hiroshi BABA

Graduate School of Science, Osaka University

The effects of the H,O, and H' concentrations on the distribution ratio of iodine have been
studied by using tracer technique. The back extraction behavior of radioiodine was also studied as a
function of pH of the aqueous solution following the solvent extraction of iodine from acidic
solution with CS;. A consistent reaction mechanism throughout the entire solvent extraction

process of iodine has been proposed.
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g"2 00t
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- 30 c Fig. 2 The relationship between :
[-OH-DMPO ] and [ EGCg ]
Total vol.=150 x|, lrradiation time =90 d
[HTO]=3.7 MBq/ 11, [DMPOJi=8.85x 107 M

3 mT— Dose Rate=12.1 Gy/ h
Total Dose =26136 Gy =[-OH]=7.26 X102 M
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Fig. 1 ESR Spectra of the lce ¥ -Irradiated at
-196°C and Measured at each Temperature
KINETICS OF THE REACTION BETWEEN HYDROXYIL RADICAL FORMED BY 8-RAYIN

TRITIATED WATER AND TEA CATECHIN
—APPLICATION OF SOLID SATATE SPIN TRAPPING METHOD-
Hiroe YOSHIOKA, Hiromu KUROSAKI , Hisashi  YOSHIOKA*
Radiochemistry Research Laboratory Faculty of Science, Shizuoka university *“Institute for Environmental
Sciences, University of Shizuoka
Aqueous DMPO solution containing ()-Epigaliocatechin gallate(EGCg) was mixed with HTO, and

then frozen and G-irradiated for 90 days at -80 °C. From the analysis of the ESR spectra after
melting the sample, [DMPO-OH] was obtained. Dependency of [DMPO-OH] on [EGCg] revealed
that

+ OH reacts faster with EGCg than with DMPO. The ratio of the reaction rate constants, keco/ koveo
was8.4. This result was compared with the case of DNA fission.
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4. NFRELSBUEYEOHRKRICIDNT

BHEIZDWTiK., BE. 1985 EH» 5 1995 FFCOAMNICEBMUEBTULA
BRIPDERZ 4 v a Sy I/ BoREEL,. —RBAHOZRIFHE RS
SHWITHPTHD, BECRIOMMERISDTCHR/ET>IFETH 3,

120 . LE+7 e
Dista@ce
100 LE+6
&
= E LE+5
E w0 \
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L e e £
& § LE+2
1 D A ST - 1 ©
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Position of the peak(x m) 123456738 9101112
Fig.1 Correlation between the particle diameter and Month

th iti istribution. - . . .
¢ position of the peak of track distribution Fig.2 Time variation of concentration of stable elements in dustfall in 1993.

Reference
') Hashimoto, T. et al, J. Radioanal. Nucl. Chem., 100(1986)135

NEUTRON INDUCED FISSION TRACK DISTRIBUTION FROM FISSILE PARTICULATE
MATERIALS IN FALLOUT
Kaneaki SATO'. Tetuo HASHIMOTO?. Tatemichi OKADA? . Masayasu NOGUCHI'.
Tetsuya SANADA'. Shouji SATO'
' Japan Chemical Analysis Center
2Department of Chemistry, Faculty of Science, Niigata University

A computer simulation was applied to the star-1ike fission tracks
obtained by irradiation of fissile particulate materials in fallout
sample. The results of simulation agreed very well with actual fission
track patterns, and we could estimate the particle size of fissile
materials. From the results of simulation and analysis data of stable
elements 1in fallout samples, we estimated the origin of fissile

materials.
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Fig.1 Latitudinal distributions of’Be and °Be concentrations
in the atmosphere over PacificOcean and Antarctic Sea.
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Fig.2 Latitudinal variation of**Be/’Be in the atmosphere over
PacificOcean and Antarctic Sea.
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[1] D.Lal and B.Peters, in: Handbuch der Physik,
46/2, ed. K.Sitte (springer, Berlin, 1967) p.551

[2] J.A.Young and W.B.Silker , Earth and
Planetary Science Letters, 50, 92-104 (1980)
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PRODUCTION RATES AND DEPOSITION RATES OF “Be AND "Be IN THE ATMOSPHERE
Hisao NAGAI and Takayuki KOBAYASHI, College of Humanities and Sciences, Nihon University

Distributions of cosmogenic 'Be and "Be in the atmosphere were measured for the area between
latitudes of 60°S to 40°N and longitudes of 140 to170°E over the Pacific ocean and the Antarctic
sea. Observed concentrations of 'Be in the atmosphere were ranged from 10> to 5x10" atoms/m®
while '’Be were ranged from 10 to 10° atoms/ m’. Although the concentrations of these two
nuclides largely varied, similar latitudinal distributions were found. The distributions have two
maxima at 20-30" in both hemispheres and two minima at the equator and 60°S. The ratios ‘°Be to
"Be were around 1.2 in the northern hemisphere, and 2 in the southern hemisphere. This high *°Be/
"Be value may be attributed to the larger air flow from stratosphere to troposphere in the southern
hemisphere than in the northern hemisphere.
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[1] Y. Oki et al.,”Soil Activation at High Energy Accelerator facilities ?,
Proc. of 1996 SERNIA Symposium on Environmental Radioactive Nuclides Impact in
Asis, 225 (1996).

INDUCED RADIOACTIVITY IN THE EARTH SHIELDING AROUND HIGH ENERGY PROTON
ACCELERATORS

Masaharu NUNAJIRI, Takenori SUZUKI, Yuichi OKI, Taichi MIURA and Kenjiro KONDO
High Energy Accelerator Research Organization (KEK)

Soil borlings on the earth shielding of the 12 GeV Proton Syncrotron have
been made to study soil activation at different distances from the accelerator
wall. Radioactivities, such as °*Mn, *2Na, 'Be and °H were measured in the soil
samples.
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o7, ZhEF 15mm EERBETHSERL. &3 U, JRHEEE%E 300~600mg
BAuwi, ¥+ 1) 7—& LT %e # 500mg FEEEMA /=%, BERLKIFTEK. L. 1B
MEAVWTOEBLE, AS5ICRIEFRBERVTEBYELBE L. FILIZTL <
‘/77“‘/%7& EDTA TYRXF L J L WB{ERF7EFALT7E N HEET o

ICSEAVTOELI—FT L ERWTRELL. BT+ XBEEZRBVNTIANY

r7A %Fi«z L7, AR EETUFT 850 EL TMHL BeO MR ERF/L. JhICAK
BOAgHEMZARER. REOH Y — R CED, HY— FRESAREFANE
BEELZ2—2 T LAIMERERDOEY T LRIy 2R A+ BSNICSHIEEL /2.

SFIEE 48MV THINEL 10Be3t %2 7F+S1 -~ J 2y b, BEFT LT
'5’—’(/73\*)?l/f:{ﬁ\/\~/\77r'l’)b+N273260771_’7J—/\t?§ﬁ[3 BRI AR

HEHSSD)EHWTEIE L 7=,
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10Be M/Nw 755> Kit 10Be/9Be T 4

10-14~10-15 BRETH o /=, FIEER 1

FEBOAEERME 3%R2ETH - -, 25

10Be/9Be =10-11 REOFEFHIEL T

5L 200BTARREAARETSH o2, 5107

SEBE L 7> K HHEMED 10Be & E 1

EERAICRT. 1 &0 OB § ]

RREREEAE—ETHY ., TOHEEE T ]

2LV, $ELZ 57mm/Ma THd2&h 0

bh ot LEF>TEBI L ICREERY N

BOTENFEEES L LEBRE TS & =1

L& BEDBEEREBI LN TE 3

ZEEZSND, e

ZOESCHREERVNLIEPEDRHER T ° T T T 1

RRBIENEIETH D, SHEILICHRE 0 10 20 30 40 50

TV, S5 3BENELE,. BEME XD . depth (mm)

SFETH 3, re Er’sn: ?h%rof:!iifm Oeaars!
A ic Ocean.

1KH 5. RAF 4 > 7 LRI & 5 AMS 5 30 MG LEERE . 2P12(1995,
#%)

MEASUREMENT OF 10Be CONTENT IN SOME SEDIMENTAL SAMPLES WITH
ACCELERATOR MASS SPECTROMETRY.

Takayuki KOBAYASHI, Hisao NAGAI, College of Humanities and Sciences, Nihon University
Masafumi MURAYAMA, Graduate School of Environmental Earth Science, Hokkaido University
Kunio YOSHIDA, University Museum, University of Tokyo

Mineo IMAMURA, National Museum of Japan History

Satoshi HATORI, Kouichi KOBAYASHI, Research Center for Nuclear Science and Technology,
University of Tokyo

The 10Be concentration in some sedimental samples were measured by the accelerator mass
spectrometry at RCNST, University of Tokyo. '

Determination of 10Be/9Be ratios is being performed routinely at the precision of 3% for 10-11STD

sample.
A system background of 10-14~10-15 of 10B¢/9Be ratio has been achieved.
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JCO5 #BELAILyHRAEIC &L 2EHOFHEERATOR
(SRAIBLLRL) O/MIFIA, e, AHRER, AR

FUBIC

KEEAN > LEERD ET HAKIEZ DOBBERICUE LY AAK, 9 17.5 HEO EZ1E
Th-23025B5H & & & BICHET 5. ABICREFNERIRON Y — VB EO KR, Kk, K
Brliitlk LTwab e ER oM, % OEMRNE R RO HRIBOBRIICE DT80
%52 %,

AFFFETIE, B30ERICHAEARBE O L el (BE0f fiEHL) TRLZ&G3H
50cm. BEEH20cmDFRE DFENE KD B - OIEIE y MWNEZ KA OTHRET 5,

28
BEOREIFREOLOBEBNBTELLBY . AH
BhTric#etHFHULAn % L“sza EEIT R
BEETELTBY NN Y FIRIZIEEICH 2V, TR
Bl EORBEDBL N EPD Hﬁxﬂ’ﬁé’? VA S
BCRELZZEDPRAR 5, FEME, RAEDZO
Fig. 1 ISR BRIORITER % #IScmE THt) ) 12 L
Fig. 1D X 5 (2RI % # 1emB e THE MBI EIR L
THH7240~55 g O = ek & L 726

Fig. 1 Stalagmite sample analyzed.

FEREER v 1RRE

Th-230% B¥5t & § B4R HIE T3 U-238, U-234, Th-2300E SR ETH B, Zh b OFMEIE
End oy MEHERSERD TN, TSRO RSN y BTOERNEIFRHETRLD,
WS A1 B 5 IR4% FETh-234 (=U-238) B X UPb-214 (= Ra-226) i< & A B#ZME 21T %2072,
AT Th-230 = Ra-226% 45€ L TRa-226/U-238L & b B8 & 5§ % A3 191213 Th-230
RBFETE T A Th-230E0—HTH 5, FROFHEITIIU-234/U-238 B LETH 5 »5, FEkiE
y MAETIDLERD D Z EIZHE LR 72O, LFFBEL o BE LA L7,

y BB IIZIHB/ANBE W b v 2V (270mwe) PICERE L2BIE NSy 2 759 0 F
Ge-LEPS (Geith & 28cm’x 20mm X I 2E30%H124) 24 L 720 %€ L2 A% OUAH B130.1
~0.2 ppm& FEITITE V20 FHRBE 2~ BT THEIE L 720 Fig. 21248 BHE L 72
BEEH#HAD y AT P IVEIRT,

B I3 2R LA, Th» o005 & ) Il A% OBGgHaRI B TR <. Th2340
63keV¥ — 7 T0.0208cpm (BKG < 0.0005cpm) 43 #%F#EPb-214 7 352keV ¥ — 7 120.0071cpm
(BKG <0.0005cpm) L% \vyo ThARFIEEDOREIZIURFIKMIC E L CUTIRW 2 EE T
X9, AAEEEBEICIYATN2Th-230 DF IEFLETH 5 . Th-230 DHHIE IEPb-21202 5 D
239keVy # & VTh% E& L. Th-230/Th-232 = 1.0 & l5E L THT - 726
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(=4
F B 7 .
TR 8 o  x 5
59118 = 5% 33§ &
2 § E NS § -4 B ]
+2 [1,]8 & 29 ge 3
= & g 38 §& E = =
> - { 1] § 0 ® o ] §
: il S g8 g i
= Il 4 l 33 = <
& i el £ lu| ‘ ©
PO 1 A ] ! ‘ :
= . L N
8 0.1- gt f"'f"'"-l‘l‘ I i -
RO TR = a Lot ) N;!.";‘? AT T dat 3 o | -
| "'l:', ] lnr =ha f '.l ) -
N N FLAOE LA I N In'E.
| || 1fiL R s kb
) Ily . ! 'i
1 T LI I I 1 L 1
50 100 150 200 250 300 350 - (keV)
Fig. 2 Gamma-ray spectrum of stalagmite #4 (42476 min).
BIERR

FROFHITIFU234/U-238 U Re LS LETH . B0 —8 (Weg) ML HE «
BERISEIC & D U-234/U-2380b 2 R 720 o MISE TIE72U-234/U-238H12 1 1R, (5~ 10% HifE)
Thb, T\, TOREREIIU234/U- 38N EN 20, FERIE Ml B 7250 CERO B
BiIWHRETH o7,

UBEDZURAF vy 7 Dz, o RllE DIIPICP-MSHIEIZ & 2UDHIEDITo 720 ZD
B, ICP-MSIZ X AEIZIEBIE y A E CHRE L BEOEHANT—HE R0 o« BRlEDE
RIEHIICI0~WRAEL o7z, TNIZFEMEDORPTELEThholcbErz o, HE%:
HATVWD,

FEREEE o RPN 1T & 5 Ra-226/U-238M. o MBPIEIZ & 5U234/U-238 [t & " AIHATh-230
WIEX TRV, AHOEEER L L T9,000%E45 5 14,0005 % 1572, ZOMEHELITIUE, FE
BEBEOKBIZKELAZZ LR 5,

COMEIE « RPEC L BLROMEIZIT—HL TnD, XEICA SN FRHOUREICHEKL
TRE L AEOUREIIHSDIDRIBE TH 20, Wik 2777~ FGe-LEPSHHIC &
D IEMERERBE D WaE e Z LA d o 72 URED I & WElE CIlIlle W, BIErmE b
ICKIBICEE SN S,

FEREIE ¢ BBE TIRU-234/U238L 25K E S T, o MHMEDHHILETH 505, JEHE
BRI ERRPBBEOF SN2 VWHBOEROHEEITBMO THEMEEZ O b,
NON-DESTRUCTIVE DATING OF STALAGMITE BY GAMMA SPECTROMETRY
K. KOMURA, M. INOUE, Y. MURATA and M. YAMAMOTO
Low Level Radioactivity Laboratory, Kanazawa University
Radioactivbe dating of stalagmite has been applied by non-destructive gamma-ray spectrometry.
Uranium content of the stalagmite was only 0.10~0.15 ppm, however, Ra-226/U-238 ratio could be
measured with good accuracy by extrtemely low background Ge-LEPS in Ogoya underground
laboratory (27 mwe) . The age obtained are ranging from 9,000 ~ 14,000y, which correspond to final
stage of last glacier.
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‘K:OG MR EE T = £ I DS B BT §E
(RKE) IR R

IHETOHE BV TR, bBcBWISHETERITENALEZELE TN
FEZUEL. TORFARO VAV PHHUEZREOBRFC>WTEE L, fhoBED
HMPHMBERZIE>VWTh, EORERHAEEZEA. TOMHFBELEOLINRREEEFLE-T
BALLEDEDWTHRERTZ2IER.EETHAH. FHBIUCRBRBEAKE. bBETR
ZRICHEEINTB, HMELLTRENRSOTH S, 2T, AR E LBV TER.
MBLUOBHARC SO TRARKEEERE (22%Ra. 2%%Ra. 228Th, *°k) BL U 7 4 —
7Y MERE (1P7Cs) OMEEEERRTEL . BMHEEO L AALRBFICOVWTERLLDO T, BE
35,
<ER>
Hh bUEORFHFEAAHED 519910 5 1IBFEORICRITE A HE GRE) 2588
ELlfeo £/, BRARKEL TR, EHAHBE CHR T 2D 0BT, 1994FICHE
HHRCBWTEALLBRORABKEEAME L,

Hy=HBA7 barbtY) KHEAFE., #2000 B150mmo KE Sy . ER TN
ExilLTHRL, 5 EFOFRV I F L v REZECEH L CAIERB S L, B
. BHBI L ABULEBRE LB, 100ecn® Y v ==y a2 EEBRHBEARBLLA Y =
A7 boA—p ik SHEAIEL 7, '

Ty 7 ABAHKR T Iva sV VEBRIE T o7 ABEHFICED . KA EEN S
EHEZEOMEBORERT o /0. 7R a7V vy iREB Y V2 VvDEBRIGICLD .
BOBEERE L TER VI BEHAIN TV ELEIPC2VTHNT,
<ERKRUEE>

BHEMEOREZ2R L LR T,, BRARKKC >V TR, —HFoaH (1994a) 3. Kk
BEEAEEATOVROE, BHORE (1994b) 1. 30 Bg kg ' & DEE D ?28Rak & U
BT ESZATVWR I EWbh b, CORER. RETOZNSOBKBOBE KT .
Ty ABEHUECHERD> S BHAK (1994b) cREMELTAFY 4 P BERAX
NTVEIEBbDLok, COBBAKICE TN S22 Rab L U Thid, & LTHA Y
FTAPMCEETEDTH A5, Rl o, FIFEB VTR, RAMBERE O BE
BW &bz, 2OEER., ABHIEETINAEECSINIEEOKSD 1 TH
B, FHTORAMHEREEESEVWERR. FHR., EELETHHoEEEB D
Rl EEILON D,

L37¢si3 . BHAEKLBLWTRRHBEIATUE Y (F1) o 1990FERFRToORE L., IF
EAELRTCsrBHI AN -V, Chicd L., FEc>LWTHe2EB KBV TRES N
TWwd (K1) . EHARBIVEELHFHO P GEEREDER . AV TORBRENSERL
TWw3EZELoNb, 7ru /7 vy YEBHBROKER. BHAK,. SEARcERHENT
WBNSVTHWELEAENFESLVTTELIOIEHTL . GTEREM VT BERDSTH L &
BHRE Lo fbZEen 73, EEEYEZLENCOE LBERSZBE L TREL . BW
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NNV TRBEMAMEZOEE T oS L TEET S, SNV TEEERNRT — AT Y b
DPTCsTHERENT VBN, VT EEHEY» S oV T EEEST 2 BB T 0sik. Kic
BIH L. YRS BEbNDEEELOND, BlEHFEMSHMT 2 L. B VTDF
AL L T I PTesBV T RBELYYT W, FHI P shRB a0, FHH
EANTVEER VT, BEROAMIESERA TV (sO—HBE-> TV hHTHA
9o

Table 1. Radioactivity contents of newspapers and information business papers

Year of Concentrations of radionuclides (Bq kg™ !)%#

prodution%

226Ra 228Ra 228Th 40K 137CS***

Newspapers printed in Japan

1991a 0.6x0.5 0.4x0.2 0.8%0.2 6.0£1.0 0.15+0.04
1991b 0.7+0.4 0.740.2 0.7+0.2 4.3+0.9 0.2410.04
1993 N.D. N.D. 0.34+0.2 0.1+0.9 0.12+0.04
1995a 0.3+0.4 1.1+0.2 1.2£0.2 2.410.9 0.22+0.04
1995b N. D. 1.24+0.2 1.1%£0.2 2.3%£0.9 0.12£0.04
Information business papers

" 1994a 0.2%£0.4 0.2%+0.2 0.34+0.2 1.1+0.7 0.06%=0.03
1994b 6.0+0.4 26.3+0.4 31.1%£0.3 22.5%1.0 N.D.

¥ In case of information business papers, the years of purchase are shown.
% N.D.: not detected. /

#%x% The '27Cs concentrations have been decay corrected to 1 January 1995.

References

1 /DR, s b ENms FFRE) (1994), BRI KRS LZER RS FOET) (1996).
A.Kobashi, J. Radiat. Res., 37, 81 (1996)

2. A. Kobashi, Radioisotopes, 46, 92 (1997).

RADIOACTIVITY CONTENTS OF PAPERS
Asaya KOBASHI, School of Science, University of Tokyo

Radioactivities in newspapers and information bussiness papers were
measured by gamma-ray spectrometry. The 2%2%Ra and 2%3Th contents of an

information business paper were as high as 30 Bq kg~'.

=1

The '37Cs concentration
in the newspaper ranged from 0.1 to 0.2 Bq kg The '?7Cs in the newspapers was

maybe brought with mechanical pulp contaminated with fallout '37Cs
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JCO7 VvVt R a3ul o A LB BAIEE B Te L PUDTIE

(PR KBEEE - Universitaet Mainz*) OE#&RE A, Nicole Erdmann,
Hans-Ulrich Hasse*, Nobert Trautmannk, AchimMarcus Waldek*

[#E] LV—F—RiTLDEBA T ACBEIITEILZ O ERRIRECERE S 4
PULREFOBMETROGINICKERDRAETHIZERILMENTVS,
FIZZ DG EITRFMOBSERMAOSRE TRERFRICE L TS, BERE
R ORI ESBER T 2B BROBEERITI Z LIV ERLTVBA, 20
ERHN2NTFELFRIZEVZDIREBRLE X 18RFTH S, E-BEEDTCE
R DIEDITITBHBROBEICREHEZ AT L DRERERNE LY, FRIC
2D ERE LRIV LENEER c ROBIEEZIT I, ZOBENLHHEND o BRD
TRNAE—=NPuDZFN L BIZENZ ENSINODORMEEZI L ICERTE L
TRERETH S, ,

ez —F—Riz k01 VBRI E AV CRERR D 9Tc & 23%u %
BEPOBBRECTERT DT LR ‘
[ER®R] FZTHRAITETONKRU%uZER L TEB A I ALERSWIEICLS
108~ 108HF DBIFEEEHRA Lz, EBRIZAVEMTe (Ty,)=61d) (7w baiz
L VBNb(a,2n) BuTcn &k W BIE Lz, Btk ¥ —4 v b XV LFELEE L 7-%0. 1M
AR E Lz, TOWKREIYV—EEZRYH L, el ERRHBIZTH < RARY
A MY —2L9OuTcp Rz RD, L—P—HB A T ALEESFDOZDD
RAEL LT 0%eTe24mX 12mE S 1D 75 7 7 4 b EICERImO QI ESE L,
IDTTFT7A N LICES SNSRIV TA T ALD LGS DB EITo 2,
Fig. NIRRT HEA 3 AL EBSHTERFIT TL080 H 108 FEF IO R JE Lz, D
HE A A UACEEOWTRICIEIRIIREND & 5 RERIRA AV REHZI TS, BED
BA AN LB A VERRANVD L, SARLV—F - L F VRN ORALRTF & DR
R, ZBRBA——F o FRERENEL | A FALDOBEREY, ZOMBEREZ R
THODAEBETIIRY FBXYET A —HNIZT7 4T A PO TL 3 RFEENEE
HTRE, L—F—HEOMAEERARMERE TEX2 LA I VEEEIZR> TS,
L—P—RIZ L > TA AL SRR AR ER I L V5l & tHEh 3, A
FURANTT 4 AV FEVERLEPHRFIZ2EOV R EN BTV —F—
TRV E VI ENE3BOREREDBRL—F—IZ T FuikEnsg, "V AL—
P—D Y R LIX6. 5kHz TIThi b, EHFARK L —F—DOHAIX3WEs500TH 3, =
DA FPRTDT I FF T LDA U ALIEIZTI0%TH - 72,

TIRFIBAZT I EHLEBIZ IV A VREVFIEH S, “HIURKENE
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SET UP OF THE ION SOURCE
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DYE LASER
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A LENS FEED THROUGH

- b
EXTRACTIO|
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Y- DEFLECTOR SECTOR FIELD

7
ELECTRIC

SECTOR FIELD CHANNELTRON

DETECTOR
Fig. 1. Laser resonance ionization mass spectrometer

BAFBIC LY AMESh, FrxL b RHBICZVEREhE, ThbDF—¥2—
Hara—F -2 VREShEE S, 7571 T &S hi,
(R EZZ] .

T XF T LI3EBEEIZEL D 3B DA T ALBRER N, o ETELOER
L— —T4d%s? 055, HERIE L ¥ 313. 120mE 7= 12318, 24nmD 2 TR S+,
4d05p 4Pg /0% 7 1%4d%5p Py iR TEBIIE S ¥ 5, %5 2 BEFETIE821. 13nm, 807. 3TnmK
V787, 94nmD N 2N & 4dO6s 4D 9% 72134d06s ODg g R S5, SHITHE3 D
VP~ CHBA AU fLRE~BIRE IS 32t T5, ERERNOE2EET
4d06s D7 )9~ B A AU ALBREDE BRIEN LT L BB SR 7,

ELIEEMEDOPTCRFERWTHBA TV WEESITBROESHELREL ¢ =2 X
108DEE Tz, TOMITHEM e =3X 102 _RT 1A —F—EWETHo 72, Zh
X BRI E A A ALDOBEBERTIIBERML TOARWEZDTHS I L, £T7 %
F U LRGN FIRETERE L TV DL TIERynEBbhd, E2Puz >N T
HEET D,

MEASUREMENT OF Tc AND Pu BY LASER RESONANCE IONIZATION MASS SPECTROMETRY
Naruto TAKAHASHI, Graduate School of Science, Osaka University

Nicole ERDMANN, Hans-Ulrich HASSE, Nobert TRAUTMANN and Achim—Marcus WALDEK,
Institut fuer Kernchemie, Universitaet Mainz

Laser resonance ionization mass spectrometry has become an powerful technique
for the determination of ultratrace elements in the enviroment. We attempted
to determine the 108 atoms of 99T¢ and 23%Pu by means of a laser resonance

ionization mass spectrometer.
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1. XU ®»IZ

KREER FE2MET IBICBEB N D58 2% v¥ ¥ X (Thermoluminescence ,
TL) 251k, RRTOERBREL D LI UETLERRE ~OFFADIES. ZORER
FOBBRECHEREDOMBEHES ORI ZIICEAREBEREZELZ LN TE S, X
REFRFRE»LBBREINIEHNL IRy BRI, FEOEENER S THIBFR
R3¢ (BTL) & KIUBHHITH DHREFRN (RTL) O MEENEET DI Z EN8TTICH
5N TBY. HEDOBARTLOFBERFEILGHEL TNDZ B> TETND, T
NS ZREORNOZERIT. AEPOTHMITLEOBES., AERMNNINETRER
RS T BEARENSICHET 3L £ 50 T3, © HRihEOTLAERRE
WFig. HWRT L 512, KX T Y —F o/ Ic kD RER FOBRETLS —ELRR5Z L
ZRRALTWS, ThbbRpiELr IRy A (OSL) ERHAIERE TR R TIE
ERNC T —F ENFATEDN., TLOBEITZE T —F il L OBE 0BY
TLE%R & 258 5 hidbho Tz,
AFERFTIRATLOKRER T —F o 3R TiRel, EHoRL 0% H
TRETLA20~60% L B >TWBZLBALATRY, BERDORERT Y —FL 7
LIXHIBRI TS B, ’
AWRTIE. HEDE
OEHETHRRE N
HEPERE X OHEL

EEEETFERV. B — |

BRFRKEEE» D % !
&RV —F 7 RwidwT?i_:/
Ve #ES < T Lg% ! —>

DELEBEE Lk, | -~ Time
- Fig. 1 Growth of TL signals observed from quartz after bleaching.

Bleaching (Sunlight)
[

>

' .

Signal Intensity

2. 5

WERDEENX. BT HKENLUE, BROEZITV. B EEY Rz,
BoNI-HREM» LAEOLZEFHHT iz, 2SCRBERBIH T T, 6M HCl, 6M
NaOH, 46%HFZ W=y F o FJB AT o7, =y F o FBIz L DV LA E
K5 EREBRIEE. SB0IEHF32-60mesh (500~250um) DOES IZRRFHIX
7r. BRBRIZHNIRTRELEMZREL. AR L Lk, ’
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3R EER

Fig. 2107% Uiz 2 A & 8 iz S Ui MR O R M TLIE DRERS . 2 ADW
B b 0RFER X8 ALV IRRTOT ) —F 2 S OMEBRDIRNMEMEELTE
V. KERBOSIPBZOERER-> TN BHEEMARR S, —F. 300°CH 5320
COBRMY — 27 OFBEREHMSRTLTIZ95%IZ. BTLTIX70% I E TR LTWz,
T DOFERMN S, BTLOFMS, RTLELEIZK[EET Y —F2 5 %ﬁb‘%w DS, ER,
HLRERTE Tz,

(a) 2000 3 » (b) 400 ]

nw  A(DH=095 o, s 4 dry(n~o.70
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g 3
E 5000 2 29
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b2y Y ]
H ]
g 3000 ¢ 19 ]
5 p o, ]
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1000 0 3
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Fig. 2 Seasonal vanety of RTL(a) and BTL(b) glow curve. Samples were collected in February
97 (1) and August '95(II).

1) Hashimoto, Sugai et al., Geochem. J., in press (1997)

SUNLIGHT BLEACHING EFFECTS OF NATURALLY ACCUMULATED THERMOLUMINESCENCE
Noriyuki SUGAI, Naoya SUGIYAMA, and Tetsuo HASHIMOTO
Department of Chemistry, Faculty of Science, Niigata University

Naturally accumulated thermoluminescence (NTL) from quartz grain samples is greatly
dependent on their storage conditions, including surrounding temperature, ambient radiation
strength, storage period, shielding from sunlight, and so on. The different intensities of NTL
among thevcollecting month were found to be dependent on the sunlight bleaching, yielding slightly
high NTL in February. In comparing red-NTL with blue-NTL, the latter gave the tendency to be
affected sensitively by bleaching treatment.
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BHEEBETOHS UHILESHEE /arbunit

HYDROGEN RADICAL AND ALUMINUM CENTER IN QUARTZ
INDUCED BY y-RAY IRRADIATION AT LIQUID-N, TEMPERATURE
Hajime KATAYAMA', Tetsuo HASHIMOTO', Noriyuki SUGAI',
Emiko NISHIYAMA', Hirotomo HASE”
'Faculty of Science, Niigata University
’Research Reactor Institute, Kyoto University

Radiation induced blue-thermoluminescence (BTL) from quartz mineral has been assigned to
the recombination of Al-center and released electrons from trapped sites. However, there exist
some discrepancies such as negative correlation between Al -impurity contents and BTL
intensities.

In this work, much attention was paid on the -OH impurities. As results, the existence of H°
radicals and intense Al-centers were detected in ESR spectra at liquid-N, irradiation at liquid
N,. On the other hand, the weakness of the Al-center signal, associated with the complete
disappearance of the H radicals, was occurred on ESR signals, after warming once up to room
temperature.

The intensity of H radicals on 77K irradiation offered a positive correlation with the reduction
of the Al-centers after warming once the sample up to room temperature.

It was implied that H° radicals (or H'-like radicals) derived from radiolysis of OH impurities
could operate as a "killer" of raditon-induced BTL in quartz.

kata@curie.sc.niigata-u.ac.jp
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1) Hashimoto et al., Radiat. Meas., 24, 227 (1995)

SEVERAL RADIATION-INDUCED LUMINESCENCE PROPERTIES

FROM SOME FELDSPARS
Hisanobu SAKAUE, Hiroki FUJITA, Tetsuo HASHIMOTO
Department of Chemistry, Faculty of Science, Niigata University

Several luminescence phenomena (after glow (AG), thermoluminescence (TL), optically stimulated luminescence
(OSL) etc.) due to v and X rays irradiation were observed from feldspar grain and slice samples. After artificial
irradiation, slice samples were followed by photographic methods (after glow color images, TL color images, etc.),
while grain samples were examined from aspects of their qualitative properties. A systematic spectrum change due to
their dominant elements was observed for AGCIs. TL and OSL dose response were examined, and TL after laser

* irradiation was also measured to search their mutual correlation. The TL glow curve of albite gave a light-sensitive
peak at ~200°C ; probably the trapped electrons related to this-peak could be evicted by IR light easily. Samples were
also exposed to ahalogen lamp to investigate TL and OSL bleaching behavior.
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Table-1 Measurement of “K in chemical reagents by LSC

Measurement Condition* Counting Efficiency (%)
-Compound (1g) H,0O(ml) CH,OH(mi) other additive . 0-1700KeV*** 5-1700KeV 50-1700KeV
KCl (52.45%%**) 3 - 89.78 97.49 59.57
5 . 90.33 88.87 70.73
CH,CO,K (39.85%) 1 - 45.28 27.81 12.97
1 3 85.98 83.53 73.05
C,H,CO,K (34.86%) 1 - 68.76 55.75 43,01
1 1 90.81 89.30 80.16
1 3 93.33 91.83 82.02
1 1 nitrobenzene 0.1ml 80.06 70.20 0.00
1 1 CCl,0.1ml 91.20 89.06 63.72
CH,CO,K (24.41%) 2 2 . 92.33 90.86 74.23

*L.SC Measurements were carried out after the addition of Scintilator cocktail( Aquasol-2 , 10ml) to the vial.
*% Potassium content(%)
#%% Energy channel of LSC measurement

sE3E
) WERSE, =ARK F3EBIFICHEITIRAMTERAERZIEESE p 23 (199).

LIQUID SCINTILLATION MEASUREMENT OF “K FOR THE EDUCATION ON
RADIOACTIVITY
Koji OGAWA*, Juhei SAITO* and Tadashi NOZAKI**
*School bf Allied Health Sciences, ** School of Hygienic Sciences, Kitasato University

Liquid scintillation counting of *°K in an ordinary potassium compound is a highly suitable
experimental task in general education on radioactivity. Potassium propionate is of properties
suitable for this purpose . The counting efficiency is about 90%, giving about 1,700 cpm/gK,
depending little on the measurement conditions. The result of counting can be used for the
exercise of calculating our internal radiation exposure.
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J A06 BIOCHEMICAL STUDIES OF BLOOD COMPONENTS AND
TRANSPORT PROTEINS BINDING WITH VARIOUS TRACE
ELEMENTS

N. Sotogaku', K. Endo’, R. Hirunuma, S. Enomoto, S. Ambe, and F. Ambe®

IShowa College of Pharmaceutical Sciences, Higashi-tamagawagakuen, Machida, Tokyo 194, Japan
2The Institute of Physical and Chemical Res¢trch (RIKEN), Wako, Saitama 351-01, Japan

Summary : The binding affinity of 13 elements, Be, V, Mn, Zn, Se, Rb, Sr, Ce, Eu, Gd, Tm, Yb,
and Lu, to blood components and serum proteins was investigated using the multitracer technique.
The results will be discussed in terms of chelating ability of metal ions. -

Key words : serum protein, bio-trace elements, multitracer technique, pH-dependence

Metal ions which are absorbed into body from digestive organs are passed into blood and are
transported to organs. The blood is composed of plasma and corpuscles, both of which affect
transportation of metal ions. The transport and chemical state of metal ions are of basic
importance in bio-inorganic chemistry, but they have not yet been understood completely. In this
work, we have studied binding activities of blood components for various metal ions and the pH
effect on the binding of various metal ions with serum proteins using the multitracer technique.

A multitracer was prepared by employing an established procedure.?  Fifty ml of blood was
drawn from rats and mixed with 50 m! of a buffer solution (4.2 mM-citrate, 8.5 mM-sodium citrate,
12.2 mM-glucouse: pH 7.4), then the buffer solution containing the blood was separated into
plasma, corpuscles, and erythrocyte ghost. The binding activities of various trace elements with

the blood components were examined by y-ray spectrometry using the multitracer. In addition, as
serum proteins , albumin, B-globulin, y-globulin, apotransferrin and holotransferrin were used.

The pH dependence of affinity metal ions to serum proteins were examined by ultrafiltration and y-
ray spectrometry.

From the analysis of the y-ray spectra, thirteen elements (Be, V, Mn, Zn, Se, Rb, Sr, Ce, Eu, Gd,
Tm, Yb, and Lu) were simultaneously determined under strictly identical experimental conditions.

The binding percentages of Be, Mn, Zn, and Sr are high for the plasma component. Above
around pH 7.5, the binding percentage of Be and Sr to albumin increased with increasing pH.
These results show that net charge of the protein is important for binding of the metals, and the
ionized carboxyl group is suggested as the site of binding for the metals.? Manganese showed

largest affinity to albumin, followed by - and y-globulin.  Although Mn (1) is reported to bind to
transferrin in living body, the poor binding affinity found in the present in vitro experiments is
considered to be due to the divalency of manganese, Mn*. Zinc showed similar and high binding
percentage (12-18%) for albumin, -, and y-globulin in the pH range of 6.4-8.5, while much lower
ones (0.5-1.5%) for apo- and holo-transferrin. On the other hand, Se and V are highly bound-to
the component of corpuscles, and the former to that of erythrocyte ghost, too. This element
undergoes reductive metabolism in the erythrocyte, and the binding site of Se to erythrocyte ghost
is considered to be phospholipid under consideration, because the element is highly concerned with
the lipid of bio-membrane.? The REEs (Ce, Eu, Gd, Tm, Yb, and Lu) were mainly found in the
plasma, and similar binding percentages (65-80%) were found.

References

1) Ambe. S et al. J. Radioanal. Nucl. Chem. (1995) 195, 297.

2) L. L Irons et al. Biochem. J. (1962) 84, 152. .

3) H. Sigel, A. Sigel, and H. G. Seiler: in Handbook on Metals in Clinical and Analytical Chemistry
(Marcel Dekker, New York, 1994), pp. 551-562.
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J C03 INDUCED RADIOACTIVITY IN THE EARTH
SHIELDING AROUND HIGH ENERGY PROTON
ACCELERATORS

M. Numajiri, T. Suzuki, Y. Oki, T. Miura and K. Kondo

Radiation Science Center
High Energy Accelerator Research Organization (KEK)
Oho 1-1, Tsukuba, Ibaraki, 305 Japan

Summary: Soil borings on the earth shielding of the 12 GeV Proton Synchrotron have been
made to study soil activation at different distances from the accelerator wall. Radioactivities,
such as ®*Mn, #2Na, "Be and ®T were measured in the soil samples.

Key words: proton accelerator, soil activation, earth shielding

Earth shielding has been used, in most cases as a supplement to concrete and steel shieldings,
to absorb the very penetrating radiations produced at high energy proton acclerators. After
completion in 1976, the 12 GeV PS (Proton Synchrotron) at KEK (High Energy Accelerator
Research Organization in Japan) has been operated for about 20 years. The mean beam
current and the estimated beam loss have been about 0.15 pA and about 9x10'° protons/s,
respectively. The major part of the accelerator is underground, and as a result of beam losses
the earth shielding has been exposed to high energy secondary radiations (mostly neutrons)
penetrating concrete tunnel walls and has become partly radioactive. The radioactivities have
been accumulated in the soil during past 20 years’ operation.

Although a variety of radionuclides are produced in the earth shielding through various
nuclear reactions, a few radionuclides such as ??Na and 3H are of special concern from an
environmental and radiological viewpoints, since most other radionuclides are adsorbed in soils.
#Na is produced mainly by Na(n,2n) and Al(n, o 2n), while >H is produced through spallation
reactions of soil elements (Si, Al, Fe, Na, O etc.). It is very important in accelerator shielding
designs to estimate these radioactivities induced in soils surrounding the accelerator room.

Soil borings on the earth shielding of the 12 GeV PS have been made to study soil activation at
different distances from the accelerator wall. Radioactivities, such as 3*Mn, ?2Na and "Be were
measured in the soil samples by a gamma ray spectroscopy. In order to measure radionuclides
contained in moisture of the soil samples, the soil samples were gently heated and distilled. Only
tritium was measured in moisture of soil: the activity was measured using a liquid scintillation
counter. Their induced radioactivity distributions in the earth shielding are explained based
on the neutron fluxes experimentally obtained using the activation method.

Fax:+481-298-64-1993, E-mail:masaharu.numajiri@kek.jp
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