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Fig. 1. Kg spectrum of Si in 5i03-Na,O. Fig. 2. The intensity change of Si Kg
against the amount of Na,O.
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CHEMICAL EFFECTS ON SILICON Kg X-RAYS BY THE SODIUM ION IN SILICATE
GLASS. . '

Junji ITHARA, Jyotaro KAWAI, Tsutomu SEKINE, Kenji YOSHIHARA

Department of Chemistry, Faculty of Science, Tohoku University, Sendai 980, Japan.

Si K x-ray spectra in 5i02-Nay O glass systems were measured with a double-crystal spectrom-
eter. Remarkable change of peak energy, FWHM and intensity depending on sodium contents
were found. Kg/K, intensity ratios increased with increase of Na;O contents. Theoretical
spectra of Si Kg x-rays were calculated to explain the change of x-ray intensity.
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1) Hashimoto, et al., Nucl. Trucks Radiat. Meas., 13, 57 (1987) , & 16, 3 (1989) .

2) Hashimoto, Kojima, et al., ibid., 21, 217 (1993) .
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HIGH SENSITIVITY THERMOLUMINESCENCE SYSTEM FOR SIMULTANEOUS MEASUREMENTS OF

KINETIC PARAMETERS IN RED- AND BLUE-COLOR REGIONS
Tetsuo HASHIMOTO, Masahiro ICHINO, Chie NAKAMURA , Faculty of Science, Niigata University

High sensitivity TL-system for simultaneous measurements of RTL and BTL from natural samp- -
les has been developed. By using this system, the kinetic parameters of a 320°C TL peak in both
RTL and BTL regions of natural quartz and trydimite grains from same origin are evaluated by ap-
plying three following methods; a repeated initial rise method, a peak shift method with different
heating rates, and an isothermal decay method. Consegently, the most reliable kinetic parameters
could be evaluated by using an isotherma! decay method among them. The resultant kinetic parame
-ers imply that apparent difference of thermodynamic conditions in their formation between quartz

and trydimite are present.
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Reference

D BAE R, iAW, 62, 584 (1993)

2) T. Hashimoto et al., Radioisotopes, 41, 618 (1992)

3) T. Hashimoto et al., Nucl. Trades Radiat. Meas. in press.

CORRELATION OF SOME KINDS OF RADIATION-INDUCED LUMINESCENCE PATTERNS WITH
TWO-DIMESIONAL IMPURITY IMAGES FROM ACTIVOGRAPH AND EPMA ON NATURAL MINERALS

Tetsuo HASHIMOTO, Syuei SAKAUE, Testu OJIMA, Masahiro HOTEIDA, Motoko KANEMAKI*, Faculty of
Science, Niigata University, Nihon University*

Some kinds of luminesence colour images due to radiation irradiation on some minerals are described. From the TL
-colour changes of Z-cut quartz slice, it was confirmed that original BTL intensities are inversely proportional to the
Al contents whereas the changeability of TL-colour towards RTL after annealing treatment was correlated with the
square of Al-contents. Finally, the cleavage of -Al-O-Al- bonds or some sites in the vicinity of -Al-O-Al- bonds we-
re plausibly considered to play an impotant role for the formation of RTL colour centers from BTL killer when ann-

ealing procedures were apploed.
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1) Hashimoto et al., Nucl. Tracks Radiat. Meas., in press. Natural Quartz samples were subjected to annealing for
100 hr before X-ray irradiation.

CORRELATION BETWEEN THERMOLUMINESCENCE PROPERTIES AND ELECTRON SPIN
RESONANCE SIGNALS OF NATURAL QUARTZ CRYSTAL AND SYNTHESISED QUARTZ GLASS.

Tetsuo HASHIMOTO, Tetsu OJIMA and Masayoshi KONISHI, Faculty of Science, Niigata University

Our previous works have showed that changes of thermoluminescence (TL) properties are affected
on thermal-effect and that those changes might be related to impurity atom such as Al in natural
quartz. Using sol-gel method, quartz glasses were synthesized by adding Al-impurity,which is
commonly found as a major impurity element in natural quartzes. In this quartz glass, BTL
intensities are linearly proportional to Al-content below 200ppm as well as the increasing Al-center
in ESR. In natural quartzes, intensities of BTL, Al-center and peroxy-center were enhanced as
well as RTL by the increment of Al contents after annealing treatments beyond 700°C.
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Fig. 1 Variation of glow-curves accompanying Fig.2 Palaco-dose estimation from quartz grain
additive irradiation of y-rays. in Shimoyamazato tephra layer.

DAEARS (1989) AERFORBIMOBRINIC L B 7 < V#bAFHEERBOERRE. HIR{LE.
23,35-37 DKL (1990) AR T O OfREEAIEME I & 5 A HRMEMEE O FETHE IOV T.
EHE L BRBIEE. 23,13-25.
RED-REGION THERMOLUMINESCENCE (RTL) DATING FOR PRE-HISTORICAL LAYER (TAKAMORI
PRE-HISTORICAL SITE) ’
Tetsuo. HASHIMOTO, OShin. NOTOYA, *Kazuhisa: KOMURA
Facl. Sci., Niigata Univ., *LLRL. Kanazawa Univ.

The red-thermoluminescence dating using quartz inclusion method was applied to a pyroclastic
flow, Takamori-5, and Takamori-1 tfephra layers as successive strata close to an important
pre-historical sites (Takamori district). The latter to layers (Tm-1 and Tm-5) are
particularly interesting layers because oldest stone tools were found under these layers
several years ago. Finally, reliable ages are evaluated to be for Shimoyamazato pyroclastic flow
and Takamori-5 tephra layers, respectively by applying quartz inclusion method. The latter age
ranging 400-500 ka is especially significant results because of giving a certain evidence of a
proto-man in Japan.
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Fig. 2. Relative peak positions of each
disintegration.
Na-22 : B - -‘disintegration.
Ba-133: EC disintegration.
Ir-192: B+ disintegration.
LD ,
1) T. Kishikawa, et al.: Trans. Amer. Nucl. Soc., 65 (Suppl. 1}, 73, (1992)
2) T. Kishikawa. et al.: Int. J. Radiat. Appl. Instrum. part A, (1993) in press

3y RN, P, j%38[]ﬁiéf{t—ru a2, 2014(1992)

GERMANIUM GAMMA-RAY SPECTROMETRY: RANDOM SUMMING COMPONENT 1N PHOTOPEAK SHAPE
Kazuhisa NISHIMURA, Toshiaki KISHIKAWA, Kumamolo University
The causes of "random summing” were investisated to analyze precisely
photopeakshapes. The spectra of five nuclide (!°2[r, 22Na. **¥n, 23Ba and
'?""Ba) were obtained by HPGe spectrometer. The photopeak shapes from these
spectra were compared in oreder to solve causes of random summing. The Compton

scatlering in the deteclor was a main cause of random summing.
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1) Hashimoto, etal., J. Radioanal. Nucl. Cham. Art., 159,375(1992), 2)#AL, T R R T 0 A0
W 4E 438(1992), 3)Hashimoto, Ishizuka, etal., J. Radioanal. Nucl. Chem. Art., 173, 87(1993)

SELECTIVE DETERMINATION OF ACTINIUM SERIES AND THORIUM SERIESBY APPLYING
TIME INTERVAL ANALYSIS (TIA) OF PULSE EVENTS AND CHEMICAL PURIFICATION

Tetsuo HASHIMOTO,’ Fumihiko ISHIZUKA, Yumiko YONEYAMA, Naoto FUKUYAMA,

Faculty of Science, Niigata University

A time interval analysis (TIA) of pulse events for a selective determination of radionuclides has been

successefully applied to the correlated decay-events, “’Rn-2

Po (Th-series) and “’Rn-""Po (Ac-series), by means
of a liquid scintillation counter system combined with a personal computer system. Using a multiple TIA
technique, it was confirmed that the detection sensitivity was proportionally increased with shortening their

2 A+ >Po. Counting rate of correlated events is also concerned in

half-lives as following orders; **Po >
detection limit for multiple TIA.

The correlated event rates were greatly increased by applying a chemically separation for #1pa solution and
pitchblend sample. The simulation for daughter's growth from Ra which was extracted from a sample contain Th-
series and Ac-series gave time-dependent changes of correlated event rates. The correlated event rates of Ac-
series amounts to the maximum 15 days from the separation, since half-life of **Ra (3.64 days) is shorter than that

of Ra (11.43 days).
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Q: the media thickness is 0.0cm,
and the solid line is Rscat simulated
in a single SAS model.

GAMMA-TRANSMISSION MEASURENT : ANALYSIS OF A SMALL-ANGLE-SCATTERING
(SAS)SHAPE APPEARED IN A PEAK PROFILE AND ITS APPLICATIOIN TO STRUCTURE
ANALYSIS
Toshiaki KISHIKAWA, Jituya Uemura, Yasuo NONAKA, Faculty of engineering,
Kumamoto University

The small-angle-scatterig(SAS) signal was studied to determin precise-
ly SAS photon energy in photon spectrometry. The SAS shape was obtained
from the experiment with the varied media thickness. The change of the

SAS shape near the photopeak shape corresponded to the multiple scatter-
ing model. '
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References
1) T.Hashimoto, et al.: J. Radioanal. Chem., 79(1)113-122(1983)

2) E.S.G.Barron: Radiation Biology, 1, 283(1952)

CORRECTION FOR GEOMETRICAL EFFICIENCY OF NONUNIFORM ALPHA COUNTING SOURCES
Ken-ichi MATSUSHIMA, Atsuhiro OHUCHI, NIPPON NUCLEAR FUEL DEVELOPMENT CO., LTD
Measured activities of the alpha-ray sources prepared from the same sampie
solution by conventional evaporating method vary in the wide range. This means,
their uniformity is wrong. In this work, a simple evaluating method is provosed
to correct the effective geometrical efficiency in the nonuniform alpha-sources.
I uni f=I(A)*((G (A unif/6Buni ) /(TA) /IB))) N
where, I(A)unif :normalized activities to the uniform alpha-source.
I(A), I(B):measured activities for the nonuniform alpha-source at the
different source-to-detector distances(B>A).
G(A)unif :geometrical counting efficiency for the uniform source at the
source-to-detector distance(A).
G(B)unif :geometrical counting efficiency for the uniform source at the

source-to-detector distance(B).
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IMPROVEMENT OF BACKGROUND CHARACTERISTICS OF RADIATION DETECTORS
Kazuhisa KOMURA, Akira TOGUCHI, Masayoshi YAMAMOTO and Kaoru UENO, LLRL,

Kanazawa University. ‘ ‘

Background characteristics of radiation detectors (mainly y-ray detector) have been investigated
by using various materials and shielding condition. Inner shield by 2.5cm thick old lead was
found to be most effective to reduce background count rate. Background activity of Ge-detector
could greatly be reduced by adjusting the shielding configration. Replacements of Be-window and
Al endcup of Ge-LEPS by FRP and OFHC Cu, respcetively, gave excellent result to reduce the
background due to the uranium isotopes.
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Fig. 2 Quenching correction curves.

REFERENCES
1) M. Takiue et al., Nucl. Instr. and Meth. in Phys. Res. A293, 596 (1990)
2) M. Takiue et al., Appl. Radiat. Isot. 41, 195 (1990)

LIQUID SCINTILLATION RADIOASSAY FOR LOW-LEVEL BETA-EMITTER MIXTURES
Makoto TAKIUE, Takashi NATAKE, Jikei University School of Medicine
Haruo FUJII, Tokyo Medical and Dental University

The method oi least squares has been applied to the liquid scintillation
radioassay for low-level radionuclide mixtures containing ﬁlural pure~beta and
gamma emitters. This technique can get rid of the difficulty of the analysis for
pure-beta emitters in a sample. Detection limit for a solution sample was
roughly estimated to be 0.02 Bg/ml. '
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4. Reference
1) J. C. Turner, Int. J. Appl. Rad. Isotopes, 20, 761 (1969)
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THE METHOD FOR CARBON-14 ACTIVITY MEASUREMENT IN
ENVIRONMENTAL SAMPLES BY LIQUID SCINTILLATION COUNTING WITH
GELLING AGENT

Hidehisa KAWAMURA, Noriyuki MOMOSHIMA, Yoshimasa TAKASHIMA *
Faculty of Science, Kyushu University, *Kyushu Environmental Evaluation
Association

Suspension counting of caleium carbonate using a gelling agent was applied for
carbon-14 activity measurement in environmental samples. Carbon in the
environmental samples was transformed to calcium carbonate and directly added in
toluene cocktail with gelling agent. The counting samples was measured by liquid
scintillation counting. Comparing to the absorption counting method previously
proposed, the present suspension counting method can be measured without
complicate sample preparation steps. The method would be suitable for screening of

14C such as nuclear installations.
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DETERMINATION OF TECHNETIUM BY LASER INDUCED PHOTOACOUSTIC SPEC-
TOROSCOPY - BY USING ISOTHIOCYANATE COMPLEX -
Tsutomu SEKINE, Tsutomu FUJITA, Masayuki HIRAGA, Kenji YOSHIHARA
Faculty of Science, Tohoku University

Laser induced photoacoustic spectroscopy (LIPAS or LPAS) was applied to determine trace
amounts of technetium in an aqueous media. Pertechnetate (TcO,) ion was treated with isothiocya-
nate solution under acidic condition to form [Tc(IV)(NCS)]* quantitatively. Further reduction of
this complex by NCS- ion was prevented by the presence of acetone. FFT (Fast Fourrier Transform)
analysis was performed for each acoustic spectrum. The linear relationship between peak height of
the main component given by FFT analysis and concentration of Tc was obtained for wide range of
Tc¢ concentration (107 ~ 10°M).
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BIZ10020MLEIBL LI ENGH 5B,

COFEEERDOAPRPBILS2-64PThHh -7, ICP-MSTHET ABICI. TETEOR
RPNy I TV RFEDOTRHATILENSZ, ICP-MSTRET B ICINBLE %
TFRIEILEOVNw I TSSO VR EIIYVBYITEIENTE, £, HOoRHE. B
KRUORERMNGBRIEEAEREINT O, EXBRISHBELTH SN FICP-MST
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Table-1 Radiochemical recovery of %=Tc¢ from soil to trap Table-2 Extractability of Tc from the aqueous phase to the

solution by volatilization with the combustion apparatus. organic phase.
Soil conditions for volatilization Radiochemical Volume ratio
ith combustion apparatus Tecovery
wit PP (%) cyclohexanone Concentration of K,CO,
sample 1 56.9+1.3 .aqueousphase OM  0.5M 1M 2M  3M
sample 2 63.6£1.1
1:1 87+2 1002 100x2 98*+2 98+2
sample 3 62.410.9
: 69+2 100+2 1002 992 982
. sample 4 65.7£0.8 12
sample S 70.6+1.5 1:4 3543 99+2 99+2 98+2 98t2
average 63.8+6.1 1:6 13+3 98+2 99+2 98+%2 97+2

Addition of 5 mL of 0.IN HNOs 75.1%1.5

(Note) =: Counting error for each determination.
Introduction of Oz gas containing H:0  75.1+4.8

(Note) = : Counting error for each determination or standard
deviation for average value.

SEPARATION OF *T¢c FROM SOIL BY VOLATILIZATION WITH A COMBUSTION
APPARATUS AND THE DETERMINATION BY ICP-MS
Keiko TAGAMI, Shigeo UCHIDA, Div. Radioecology, National Institute of Radiological
Sciences

Technetium-99 has a long half-life (2.1 x 10%y) and relatively high fission yield. For these
reasons, the element is one of the most important radionuclides released from nuclear
facilities. Once released into the environment it may be concentrated in plants because of its
high absorpability through plant roots. Consequently, it is important to determine the
concentration of °°Tc in environment samples. Chemical separations are needed for the
determination of °*Tc in soil, because the nuclide is a pure S -emitter (Emax=292keV). We
proposed a simple procedure to separate the element from soil samples with a combustion .
apparatus. That is, incinerated sample was volatilized in O, gas at 950 °C for 3h and Tc was
trapped in a K,CO, solution. The recovery of this step was 57-71%. Then solvent extraction

was carried out and °°Tc was measured by ICP-MS.
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Fig.1. Adsorption of 1%Ru from 1M NaOH Solution

Table 1. Adsorption of %Ru and *™Tc from Distilled Water .

| adsorbent | %Ru | ®mTc |
filter paper(No.4A) | >90 (%)| =~0 (%)
cellulose powder >90 : ~0
charcoal(granular) | ~100 ~100
XAD-7 ~90 ~50

References

1) The 33rd Symposium on Radiochemistry Abstracts of Paper 1C01 p76(1989).
The 34th Symposium on Radiochemistry Abstracts of Paper 3C08 p258(1990).

ADSORPTION BEHAVIOR OF HIGH OXIDATION STATE RUTHENIUM IN AQUEOUS
SOLUTIONS(3)
— APPLICATION TO SEPARATION OF TECHNETIUM AND RUTHENIUM —
Kiyoko IMAI, Hiroshi TAKESHITA, Michiko ABE, Kazuo WATARI
National Institute of Radiological Sciences

There is a close resemblance in the chemical behavior of ruthenium and technetium.
The present study deals with the adsorption of high oxidation state Ru and Tc on organic
materials such as filter paper, charcoal, etc. at room temperature.

Based on the results obtained, the separation of Ru and Tc was studied.
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2D05 E3Np N L -HEHWE PNp & 2N OFBERL
7351 308 A 0 3 E o
(&RKHE) Ol AR B
(GSF, Germany) G.Rosner, R.Winkler

[ E) ‘ : ' ’

BRERZCHRT 2HHEEBEBEO—BBEL ALSERELTWASE, 2hoolEs
EHCHETZICR, 2E0RMBUETCHZD0T, A—RErS50n < >0 EL AR
HLVREBRECHH - AECTEIHEOERSBLLKOSNT WS, K4 YD Netherb
erg CH 2 GSF BIRFI TR, COIIRBHIIE-T, TNETIK U,°°Sr, *°Fe, Pu
BRoE - HERLERL, AKFHE, FABRTOLRCoBERBICERL TR R, F
NV TAVERREROBIR, COSRESBBWVICEI =, 20O@ET, 3~-0v
NONWSHO>HOEE»S 22 Np BEOREBHY, COWEFRTETF v 2 2RBl, 2
DR, AREADOT -2 ZEED Gel(li) BEBEHVWEYEIARZMOX N —THES
NTRY, ARCERETHREIAE *2Te (1221 THEZIhTWB 2L, T80
Ge - LEPS WL BMETHLHELVRABEL 2T (172]) HETHEXNTWB 2 8D
PO, BREOKHUARLEBUIBE I N ESEORERRERD &> 2B AT, 2*°Np
DEZEMES»ZORECHLLHBHBLE. 22T, ARETR NI TCRAVTEE
LEHEOBRIFEC Np 20X, 2°Np & 23"Np 2FMBCRAECE2FH+BR T2 L
AEHELT N WMLV - E2HEVWIHEERIL 2.

EF D ,
iﬁu ﬁ i‘(ff % o 23 ng BLU Table 1 Nuclear properties of Np-235,Np-237 and Np-239
237 % —_ Nuclide Halflife Mode of Energy Method of
Np & 1&3: ﬁ IE ﬁi} 2N decay MeV) measurement
HYEULTHWS ***Np ORF '
i . . P % . Np-235 3962d EC>99% no ¥ Si(Li) or Ge-LEPS
- BLUWMEEEE | IR U-LX(0.0135 etc.)
T, 250 (d,2n) THRIEXIN B Np-237 2.14E+6y a a4.794.7 etc.) Si(Au) detector
(0.029,0.086,etc.) '
235Np & U LX (10 ~ 4
Np-239 2355d B B£(0.437,0.393,0.382,etc.)  Ge(Li) detecttor
22 keV, 34 % 5 %) =T ¥ (0.106,0.228 etc.) Si(Li) or Ge-LEPS
20T, Ge - LEPS $ 5 Wit Pu-LX(0.0143 etc)

Si(Li) - LEPS THIEW R T

HB. FIZT, RO &I EEZ . (1) 3 HEFO Np #FRMAFESE - BEL, 2
FYUVARECEET 5. (2) Wic, Si(Li) - LEPS T 2°°Np 5D Pul,{14.3 keV) &
PCNp 5D UL.(13.5 keV) 2 PET B, HE - BELERLZDT, 7Np BEEL 2
BEEUEZITY N 2FET 2. 3) BBl aaRZ bad by — (Si{Au)BHEE
HLARHFATO-AYUH) T *Np 2HES 2.

(£E&]

B 1142 GSF FFEACTHWTW3 U, °°Sr, °°Fe, Pu DR A VB AT LiEv Tk
UVEBRDBEAX - L%2FT. COXAX—-228KL LT, Np BLEOFEICAHELTL 2
P EFKBEARYABZIC *° Np (Harwell HSEBA), *Np ( I 2 VAVIBKTER U
OFHEFRE L OBE) 2BMUTHRELE. $EBET 3 Te YOS BEREED
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IDAF-LTOEFHFOLREL .

(R ER)

FROML-HEROER, Np © 20 ~ 30 % BEFD 8M HNO: SE (Fe OBEHAE)
12, 50 ~ 60 % AS|REDO 1.2M HCL FEICRWHE Nz, Np(V) & Np(IV)D &M HNOs
BRBETORBRA A U RBBEBICH TS Kdid=100 /kg £>10°8 /kg THD 2L 2EET
b, Ho0 MU THMEAL = M HCL BB (7 AR TRABEB®E) ek, ViV
fio Np BHELTWEEEZONG. BRBKIE, 20 2 DOFBEEAET, Np &N
MicHBL, BERAAVTBASIACETZILT Np 2B 72, Np 13 (NH.) .S0. B
BREIVAT VLA ECBE U, FHEBIERT 78 £ 11 % THoz. BHLE
Np FEANDEGSBERGE, °*Te. Mo, '*'I, '°°Ru, '"°Ba, '"'Ce ZEDEARE
W, 0. LS LITTHY, Si(Li) - LEPS WIBWCEELLWILEBbh o1z, R 2 LWL
SHORENT 2%°Np HEMU T, TEIWI 2*°Np BL %Np 2 MELEREZTRT.
IrishBOHBH IOV TODaB AR PO A Y —TOWLARS D{EIE13.1£0.3 mBy/gT
HDo.

Table 2 Simultaneous determination of Np-237 and Np-239 in various matrices

Sample solution in 80 ml SM HCl Matrs Np-237, Np-239,mB
Heat 1 hrwith ‘0.5 mlH, 0, ,cool . folpil‘nd omba givenp— | fou(:ld
Feed Solution . Synthetic, 0 mg Fe F.P.* 09 46+1 4843
q Amggﬁﬂﬂ!@ ]—> Sr Synthetic, 50 mg Fe,F.P. <09 461 4743
50 m1 9M H! S - e Monthly deposition, April 1990,F.P. =09 '231+6  239%15
SOml8MHNO; | AG 1X4,100- Monthly depositionMay 1990,FP. <09 2316 253%16

80mISMHNO;| 200mesh | yj

i mBa/g
20l SMHA h?iﬁ.zgo mlﬁlm’ Irish Sea Sediment*** 10.6+1.1 267+16 258%6
519&111%134? = Pu 122410 26716 2718
WmIMHQ | " mafapert 125409  267+16 260+4
50mi 12M HQ 133+1.0 27416 2737

. . *: F.P., analysis carried out in presence of short lived fission products.
Fig.1 Analytical Scheme for Sr-90,‘ Fe-55Uand a7 oer limit of detection based on contributions from instrumental backgrounds
Pu in GSF,Germany. and 1200 min counting time in the Frisch grid ionisation chamber.
**+%: Subsamples taken from one sample.

SIMULTANEOUS RADIOCHEMICAL DETERMINATION OF mNp AND *Np WITH
*Np AS ATRACER, AND APPLICATION TO ENVIRONMENTAL SAMPLES. -

Masayoshi YAMAMOTO, G. ROSNER* and R. WINKLER* : LLRL,Kanazawa Univ., Japan,
*GSF-Forschungszentrum fiir Umwelt und Gesundheit, Germany.

Neptunium is sorbed, together with plutonium,uranium and iron on Bio Rad AG 1x4 anion
exchange resin from 9M HCI, eluted with 8M HNO, and 1.2M HCI, purified on a second,
identical column and electrodeposited on stainless steel discs. > Np is determined by alpha
spectrometry, ZwNp by gamma spectrometry with a Ge detector, or via its 14.3 keV Lo Xrays in a
Si(Li) measurement. The Np yield is determined from the count rate of the 13.5 keV Lo Xrays of
the tracermNp in a later Si(Li) measurement. The average chemical yieldis 78 +£11%.
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2D06 SHIBY B S K VRO L

(BzAt) O=ZWA— HE— BERER
BRI ERERRER

1. ¥8 SRVRUEZORBRBICLD2NBHRBEZIFMT 220, KRFICBTS
SFVEBERSBAADIE. SFVEREED 7Y —Batth. 5 F VIREREIC & 2 AT
7RV NVORENARTIHERREES BEERNS A -9 LR3I LERHMONT
B, ChETHRL4RBEAIPOHAENEDONT VWS, LIB5M, SFVEEEZKBRLIIN
SOEI. SFVESBEOHBRBICI Y RESELT S, > T3 FViZ & BAHER
R AIBA. S VEBBOHEBREBAHEMI A LNERBRCERLRS, AKPK
BWT2RnMa i LCERT B2 Pold. £RERBBFOEF2H > TVWED, A
RHONF. 1A VELOHEERAICEIDERRICHELL T, FHEOERER. X
REH. AZFOBERV_BRIMERFOXEELZU B LBRAMO>A TN BN, FHLE
BERUCHHMAOBRERIE, ERECBIZ3HABDPRLFMEBEo Tnizrn,

HELRIZINETIR., BEEMETADICBF 5% %Po, 2"*Bi kU Pbofiit
HEOBWIZOWTESENICRT L. EREZOEZECEVWRETCORE/ILERE L ms &
Y -OBEVWHRHBESEETSZ L. HEOBRICBVWTHMELE B2 o 0HIA
. 2PV, ZFVVEOBBITARV_BILERFORERERTAFTRREL . HI R,
ZERFONERERTARTRNENWZ ., FHEERT AR TR, 2*Bi RU* " *PboHif
{LEEEZ 2 P PoHEELRUTRBENWILEZHR/ELE, SH. 2'*PoicBiLTRE
WEBBETHELEINZEE., BEWBEIBI2HHLEERTEOEEREEIZOWTE
BB LEDTHET 3,

2. EB  PRafEISRELTLB%22Rnd, HH R, A¥VUHA, “BILER
EDNERBEMETALES L. BT EHRE decay chamber 2B ALz, 2@ chamber &
2HOATVVAMBE25cmdDF 7y spacer TRELEHDT. ABHEIE 2450cn®
ThHd. FBEHHRIC 4cng ORBTRZNEABIWMOMFT oA TWS, TABAZ W
BRI 0.3 ~ 2000V OBEREIM Uz, 5 F v RUTIREEEO KA FE SR IERAR Y
AEFEPPICHER L. AEO/NUHEEICHEIN L2 Po a2 RMEER S i R
BTHRBRN2 BN 0 0MHELE. BohEBEZBREFRECRWERL.
MHBCHEEESNERERT TS ADEBREZHE TR PoDBEERZEE LE. GBEDOES.
Busiginb Y @ HEIC LEBWER L. BRI EEITCEOERE2H O DDEE (£)
RUBENFHABRBICBIS2HHEE (K) 2RO, BBTAOHFAEETT 760
Torr TH B, AT APFRCRETAZ chanber HICEBATBERICEAT S I,
FLUTERENARTHD. @bETH+rprpm REOoN S,

FHEEREDS FVIBEREEICDWTE. NYYLATA, BRETARVTERE XYV
DEAFARIZOWT, SFVEBERELIBRRERT- 2,

3. BEARUEE BEBCHEINEZ*'PoiRE (N¥:B/tn®) RUBBICHES L
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7=2'%P o JBJE (N°:Bq/cm?) & HMEILEE (K:s™') oFRIE. RATERENRD,
N* = N° 4+ BXEXfXAzX {l—-exp (-B3K,/(BxXE))} /K

ZZTB (en?/s V) iE2?'°P o4 A VOEXKNBEE. E (V/en) i chamber ICEIT L EES
R, FREVHHEBENEBEIREACBUZEER 2K 22%Po1 4 vOH A,
Arn(Be/en®)ES FYEETHD, LREWHEE2B/NEREZETHEFTLEONEED
—WERILERT., SEVAFCBIZ2Po4 A VOBOERERNICKRDLATWE
W, o TKEA T VEDENLERBOENWEZERLTRD -,

B8P oA A VOHFMALEER., N TL, BR. BERIN+ AT VIIORETAONWT
NORIZBWTH S FVREDFEHRICHH
LTwa, Zhik. Chu & Hopke? ODFERL Table 1. Charged fraction of 2'%po
—HLTBD, SFVORABIK->TERL at the end of recoil path (f) and
EDAL VEDMEERIZELD?®P oM neutralisation rate of charged
T 2EERBLTWS, LALAY Y 2'%P0 (K.

LHAREHBEMNOERZHO>ADA L VB
ERUEETIPERDSD, SHERET |gas f K (s71)
ZUNEND D, $LLTOER. 5 FVEER :
BRBERILL—EDEERL 2, He [0.994%0.046 1.41%£0.108
LR EN S B VREICLHT S 20, Ne |0.880£0.009 0.993+0.068
FLWRTKOMEE., SFVEE 1 Ba/en® |Ar |0.769+0.058 0.662+0.068
CHBLLE, TOBBREMCHEETAL | N, 0.831£0.085 0.665%0.057
REEHTATCRESE>TWVWS, TIVHA | Oq 0.928+0.084 0.906+0.063
HTE, ?'*Po1 A vizEWHFH/IBRET Air [0.882£0.001 0.696%0.067
TRTHEAELTWBH, AYTLAFAHFT | CO, |0.74820.055 0.649%0. 072
BEE100% 14 VELTHELTWS, SFe |0.246£0.031 1.87%0.712
— AR, BROBHEORMNE | CH, [0.21240.082 0.905£0. 345
MREWAYTL, R7VEIREEBIELE | C:2He 0.000 -

THEWEERLTWD, 7 FVORBECBT ,
2EAFTVOEREREZAD L AFVRUTNIVYTAL ZBIERRTHEL & XL
SFEHEMIZOWTRRAFTH S,

References

1} C. Busigin, A, Busigin and C.R. Phillip, Proc. Int. Conf on Radiation
Hazards in Mining, Goiden, Co ed, M. Gomez, pp. 1043-1047 (1982).
2) K. Chu and P.X. Hopke, Environ. Sei. Techmol., 22 {1988) T71L.

STUDY ON NEUTRALIZATION RATE OF RADON-DAUGHTERS IN GAS PHASE
Taichi MIURA, Yuichi OKI, Masaharu NUMAJIRI, Takenori SUZUKI, Kenjiro KONDO
National Laboratory for High Energy Physics

Neutralization rate and charged fraction at the end of the recoil path of 2'%po
were determined in various gas systems. The neutralization rate increased with

the increase of radon concentrations., The fraction of 2'®Po ions in organic gas
systems was smaller than that in inorganic gas sysiems.
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2D07 = T FromgmriksstponLy by b ORE

(BRK - EHE) KF RP

[IZric] .

L2 by MEREEAANCRET 2FEBMHHOBRENRO—B L LTAR
BErEELTVWS, L& by ML 1I24ETOTKEIRE>THAVF A0 LR
feDBEBEFE T, MBERBETERBEELPT BN LED D HER LT,
BrLZ by bELTRUDTERSNZ, ZOBEBIIREE TINTIIEDP > THR
WA, EORAOHEILEA TS, W, Kotrappa 5B F 70 DETL 7 ML
v NeFALEREDS FYOE=F Y Y FIZo0nTHRELTWS, ,
REBHWORKENZL S by b2HERTIZERRE ST, 7 RrOREEERNE
BAFETZZLRTEDZOTRRNPLEZLND, EZTTHNERL LT 7
BRRYEFLUTERILS MLy FEERL, 7 FroRBERHETDIZLE
RATE, ZITi, &Ly by FORRFERBICERLEZLZ FLy b
OHEEIBRARB,

€9 .

TvZ by M, 7YY —F (05 1.0mmE, =F7AH) BIERY
TFLr—b 08mmE, WEHE, BEE) %, EFESmmOMBRITHEL, £
Alle, #xL 7 by bOERKEOBE L Fig. 1 ZRT. EWRMABRRMEZ,
2ODAFT L AEME (B 3S5mm) TEELEA, EEE EXF) cAhBEET
3, BAOREBLVEEDD L THHOSERIELT >, SBIZAUNEE230-
T5kVORBET, BEZTFT 7B UIDOWTIX230-255°C, RY =FL 2DV TIi380 -
1IOCOBPE T, 3 - BTV, BRI \ ru"27(SE

BEOEERRETHRATEILTRTT S, i :
R Ue#oL 2 bLy M, BBEERT S sl "i

BLSMET AV I =T A TR 2 A, BR :
FHZ S LIRAE L Te, ; LJ

I Ry ORGEOHEY, R LEVZ b oo
Ly M Fig 2 AT LS5 ICRE LEMERS i
B TiHbhiz, ZOHEAREY —h— #% v }—

HOREICENZ VT ARRO LITh ST L ,

kv, SV A (PRa, ™Ra---PRa) L Vi I

E?% Z F‘/ i (zzan, ZZORH) é E)G"—'% wtﬁ&ﬁ Fig. 1. Experimental Set«up_ for Preparation

£, WETHTLERE L, ULy 7a S Hecto et B
voltage. i
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YBECRVEFL BV LYy FOT RV
BEREOMER 1%, ZOREE>TETRIL
T

B BRI, Si (Au) R BRRHBIZES a-
AR b A MY =2 XD fFok, =L J bV
» hOBMALEL, L7 by bE<A1F— Fig 2. Collection System for Radon
A THERTS - LR L. Daughters. S: Electret; A: Stainless

mesh; B: Dielectric material.; C:
Stainless steel.

[BAE % TOMR & IELA)

5 R ORBRBOREERO R IR R
% Fig. 30 L, MEZEROERLY, & so 6.0MeV 7.IMeV
ERTHBLIEF 7 BEIOR) 2F L @

By Ly MIEDIZ, T RUREBER
HETXDRI LI Z LB (Fig3a) &
gz, BERLEEER (Fouy, B
FLv, =4 F—) BEEORETLZOH 21

BHROE (FOERIRSABBEICED ) M.A.J »
HER) KE->THS FUgmEmET 5 [ o)

Counts

8o

HhE, BxLr2 bLy MEETRUVW, £ ..
HLTNBZ -7 (Fig. 3b) . S |
Vs by FOBRNFH LS FUB 0 it ‘}‘m o
HREOMKE N L OBRRELEMTDIZ LA, Channel Number
EVDOIREETHE T LA oT. Fig. 3. a -Spectra observed on Mylar Film.
SHBRETT 3, (a):Polyethylene electret-covered mylar film ;

(b):Mylar film. Polyethylene film or teflon
. film has the same pattern (b) .
1). M. Eguchi, Phil. Mag, 49, 178 (1925)

2). P. Kotrappa et al., Health Physics, 41, 35 (1981)

ELECTRET FOR COLLECTION OF RADON DAUGHTERS

Ryohei AMANO, School of Allied Medical Professions, Kanazawa University

Electret shoud be an useful tool for collection of radon decay daughters. Thermal electret was
prepared using teflon and polyethylene plate ,and examined to collect the radon daughter nuclides.
This report discussed the method of preparing and characterizing electret. '
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2D08 E/NEMTIRRFEHOBEREEE - ML R

(&RAFLLRL) NHHIR, OED 1B, WLaH=, LFBE,
LtEH =

ENB/NRTHOIHR/NBE D b > 2 VICEHE L T 2 THElES0#ESRLE b
YA NVHRTORERSEE - BEHEL NIV OB EERICOVWTHRET 5,

[ KR ]

924 6 H  7.6cm¢ x 7.6cm Nal (T 2% 12 & 5 F EAHERE,

24 11H  EIEERME (40 A) & B,

924 128  Pylon AB-5 5 F Y E= & — |2 X A5 PRaDHIE,

934 3H  JAHEF (KANOMAX B Model 6621 ) % vy, JAE & *Rn O [FIK I 2

: Bt

BESH  AOPS520m EICTUNT/INE 2 B,

BE6H  HIHNIC 50m MR THRIBHMZ &RE.
[BRTFEHOFERRN]

WTHEZEDOERELFELTVWABE (AOP5290m)iE, 8025133 m TEAD
BROBGITH 5o T SHIFE 40m 1220V T10 m IR TEEBHS (10 MeVIL ED
A EIBEE L2 )DHEIERITo 72, Table1 IC/RT X D12, T OME TOFEHMIZ
0.51~0.57 cpm T ) FEM AR IE N & 2R Lz, SO M RV OHE
DFI 1200 LT TH 5,

[**Rn DBEIE ]

ZEEH O PR idy MBI BEDEVONY 7 759 FELTESTH20, PRV
WD PRy BELSNVEZHAIEL, ZOLEE b RAVHROEROFEEE DBEIZOWT
FLRaVAR

e, }\1375‘6290m DEDTHY DEVH THESERFEM ST T o7 (Fg. 1
Yo PRn WISEIZIZ, MHIZ3IZPylon #5 CPRD ( Continuous Passive Radon Detector ) fH\*,

" Pylon AB-SH¥EHRF YV~ g vEZ S TEHE LA, BREEBEBEOBEIZOWTIE
KANOMAX % MODEL 6621 & HaE 5T % Fivy 720 *Rn i3 30 ~ 604, JA&ET 5~ 10%
MiET, 1 ~3 HMOMlELZBRYEL:,

PEDKER, “RoidHKA 150Bg/m®, FH 19Bym® TH Y, DI FAVAD
PR EEX D BV, PURIVHOEZEIZ, 0~ 1.33m/s, FH 0.28mis THh o770
PRoBEPMRVDIT FURANVOEEDN M6mE HLLTHREDBEN X {FTThbhTw
Bl EBEbins, WEOFE LT, 3 19 B2 5 22 HIZHIT TR % Fig. 2 1277,
i 12 °Ro IR E OB WIEE L EVWIEES 2 RV T Ra BE OF KL BEOHBEL L o

LA, HERE 0.8 E VI BWENES N (Fig. 3). i, PUYRIVAD
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2Rn DFERADS T Y ANVHTERE LS DT, RIS 2HRRIIEKTH AT
HEEZHNRD, ‘

27 ¥ —ty HVH Y 75— 12X D ¥Pb R U Be DR ESA L WEL, S0z
KWLz,
[MADERRVKDNH]

WERPEMANEDEARARE DY S > - U Y ARG % IEHIEE y MENIIC X D HE
L, I FUiHiEOERE 572130, HRNEKLTL 2R MELZHNE KDY T -

) ARFIBHEOEED B ko, 10
Radot =S50/ {Rn[—=10) ’,’JI
7 A il
200 # T
g 1 \J\ LN "AJ\'\.* \ / \"NJ\A l
8 ool > g =\
/ = — N Y7 L O A
_g Measuring Point 5 WK VIUTW
£ NPT
B, , 0.1 A=) i
0 100 200 300 400 500 m/a’g Wind Spekd i)
Distance from Entrance (m) ‘ I
Fig. 1 Crossectional view of OGOY A Tunnel Marchl9 20 21D . 2 23
ate
Fig.2 Variation of **Rn and wind speed
2 in OGOYA tunnel
n
Ve
| ] » .
- “-/ Table 1 Contribution of Cosmic-ray in OGOYA Tunnel
D
~ " . Distance from entrance Cosmic - ray (>10 MeV) Meas.time
g § ././ (m) (cpm ) ( sec.)
~ § 1 330 0.57 £ 0.01 342200
é g / . 320 . 052 % 00! 2514
$ ) 310 055 + 0.02 8400
- H 300 0.52 % 0.01 447900
/ I R e 4 290 ( Underground Lab.) 051 % 0.02 114162
[ ' l 280 0.55 £ 0.02 80001
0 270 0.54 % 001 265200
0,0 01 02 03 .04 05 260 0.55 £ 00! 175400
Wind (mls)

222

Fig.3 Corelation between ““*Rn and wind speed

ENVIRONMENTAL RADIOACTIVITY AND RADIATION AT OGOYA
UNDERGROUND LABORATORY
Kazuhisa KOMURA, Akira TOGUCHI, Seiji YAMAZAKI, Masayosi YAMAMOTO and Kaoru

UENO, LLRL, Kanazawa University
Attenuation of cosmic-ray component and concenirations of natural radionuclides in rocks and

water samples have been measured at and around the point proposed for underground laboratory.
A good correleation was observed between reciprocal of radon-222 activity and wind speed in

tunnel air.
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2D09 At b O ITICHE 5 stk = 7 v L D 2H) (TV)

(m=2H0) O E—. BRIER. SSAREN, =/K—. MHEEX,
UTBEMRE R ER

EE)] Bz A F—BFIMREERICE Wk, OB s katbick o Ty ¥ —a4
Fy re<wr Ry b AREDIEGESEC, S Hrb 2 —7 v ' BEBCES, ZEEOHET
HRESEBERSEE LTERLTVwS, CoEDBELST, B I W ABEEo —HEA
WiaromTzds5aIcl, BETIRHEZT v S AR VEEEIBA L, EROKEC
Lo THEHELY TEEBERD 3, BELR., ChooEZBEORAMEELE LT r
SN BT 3 EBN AR 2B 2 2o, BTMESER ML e 2BREZHE & L
T B A Lo/ REOVEEZERCT W, BEL ZREHEZT a v %25 LT & 7,
BAHPEE OB A O & MTRT S WMHICER L T\ 2 BB ORBE & ARE A &
FHELTCE CEBBETH L5, ChoDBFREIZT e ArdogBCEEERRI N
BWEERL . AW OB X, B, X, REL BESox7 v/ A0 LB
T, MBS T v A CEBET 2RSS b, R ET 3,

ASEoREGE LD ELT, BHC XV RETIHEAEZT e (B 2—24) ORES
ik bUiC, =T 2 A ~ORHHHEOEBESC O THET 5,

(E8] By : EHFET s 74 vER L TBFERON S, 8, SUS304, 5§, EFL LD
LEHEEALEFHRE LTEY, ch oD (8 100mm ¢ ) %% 15mm EICHE L
THHBR (BHf) & Lk, ChbiEzx A -PHEFRFCD S 12GeVHFL v /1
by OBeE— LY H LR (EP2) NTX =5y FOEFBICEE, 1~2 %1 7 4 (20~
40 B) B4 L 7z,
I7OYADEE: %%Lkﬁﬂwﬁﬁﬁ\ﬁ% — AR FETH D A FAEHNE T
X=T — 7 PWiECIToke EERERDOY v 7Y v 7 F = v — (AKE §0.3m®) ot
fioke COF 2 v N—HHREHLIT R/ AER—T Ly v —4 ¥ % (LP-20) I
BB TE, $hEHBCAARY 2 —LZTH 77 (1200 £/min) BHEBE T3,
T S ABRERMNCHEET 2 20— vy vy —A4 vo3s X E2F, 0.06~11.3um
ORREEY 11 BRECHE Lk $A2T 2 S A~OBBEOBRBE TS 2DICE, ~ A
RY 2 —LZTH YT I7%HCT, BETETARATOTIT v A RERECHEL &, 150
T o eBEGEBOMBEC X > TEA S, 5~20BETH - ko
B B LM AL CICHELABEMEZT v v d, wihd Ge FEMBIRHERC K 5
THIE L ButEEEL RIS, B L%, oW L 2. »?Na. %°Sc. ¥V, *1Cr, **Mn.,
¥Fe, *"Coy Co\ ®¥ZIn A ¥ TH %, T/, CNLDOHOEETLRZ BETHRED 51 ICP
BT ICX > TERL o

Bt ERTE | OBRFERE (B) 2RO X5 CERLEHE Lo B = 28 Mp:
TANZ—CHBEINRBOER, Mp: B2 0EBIC X YBRES hfc%ﬁ@ﬁﬁx A; F:
7 AN R — RS NI AR | DRSS, A p ﬂﬁﬁ&ﬁﬁm;b%fénkﬁﬁz@m
HREs

{%%]ﬁﬁ%ﬁi~%%K\W%ﬁ&@®ﬁ%%m%d<ﬁ%%ﬁﬁ\Mbﬂwm&U\
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4~6pm ¥ — 7 EFFOMBMIEH D 2 (U537 & R 6@ A2 D > 7o ERFILHETHoTH XD
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Fig.1 Particle size distribution of radionuclides

BEHAVIOR OF RADIOACTIVE AEROSOLS FORMED IN WELDING AND MACHINING OF
ACTIVATED MATERIALS (IV)

Yuichi OKI, Masaharu NUMAJIRI, Takenori SUZUKI, Taichi MIURA, Yukio KANDA, and Ken-
jiro KONDO. National Laboratory for High Energy Physics (KEK)

Particle size and enrichment factor of radioactive nuclides were investigated for aerosols generated
by heat cutting of activated metals. The aerosols showed lognormal activity distributions with modes
at 0.3~0.5 pm and/or 4~6 pm. -Some carrier-free radioactive nuclides were remarkably enriched
in the aerosols and showed different distribution patterns from matrix metal elements. The results

were discussed on the basis of thermal properties of radioactive and matrix elements.
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References
T. Matsuura, Shu A. Hayashi, S. Harasawa, K. Tomura: Proc. ASRR-3 ( B3 M7 vV ¥ i
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F.P.-ORIGINATEING RADIONUCLIDES FOUND IN THE AIR ON THE SURFACE OF REACTOR COOLANT
WATER AND THEIR APPLICATION TO A FUEL FAILURE MONITORING DEVICE
Tatsuo MATSUURA, Shu A. HAYASHI, Susumu HARASAWA, and Kenji TOMURA, Institute for
Atomic Energy, Rikkyo University

89Rb and '3°®8Cs, which are the daughter nuclides of ®°Kr and !3%Xe respectively,
have been detected in the air on the water surface of TRIGA type research reactors.
We have recently found that the bubbling of a gas such as nitrogen and helium in-
creased the detection efficiency of these nuclides. The various parameters affect-
ing the effciency, such as the depth of a gas inlet in the water tank and flow rate
of the gas, have been studied. The continuous fuel failure monitoring device is
now being developed by using these findings.
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Reference
1) T. Okai and Y. Takashima, J. Radioanal. Nucl. Chem., 130,
399 (1989)

VARIATION OF ATMOSPHERIC TRITIUM CONCENTRATIONS OVER THE
LAST NINE YEARS

Tomio OKAl, Yoshimasa TAKASHIMAx ,

Faculty of Engineering, Kyushu University, *Kyushu Environmental
Evaluation Association :

Tritium concentrations of tritiated water vapor (HTO), tritiated
hydrogen (HT) and tritiated hydrocarbons (CH3T) in the atmosphere
in Fukuoka were measured once a week from 1984 to the present to
evaluste the present background leveis of atmospheric tritium. Annual
averaged HT concentration has decreased graduately with an apparent
half—time of 5.7 years in the years 1988 through 1992. Annual
averaged HTO and CH3T concentrations show the constant values,
ranging from 19.3 to 23.3 mBg/m3 and from 1.8 to 15.6 mBa/m3,
respectively.
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A BASIC STUDY TO CLARIFY THE BEHAVIOR OF TRITIATED METHANE IN THE
ENVIRONMENT: THE OXIDATION OF METHANE BY SOIL
Poppy Intan TJAHAJA, Noriyuki MOMOSHIMA, Yoshimasa TAKASHIMA*

Faculty of Science, Kyushu University, ¥ Kyushu Environmental Evaluation Association

The development of nuclear facilities and the nuclear fusion research is supposed to increase the
tritium release to the environment in the near future. The tritiated methane is one of some chemical
forms of tritium released to the environment. An experiment on the oxidation of methane by soil was
held as a basic study to clarify the behavior of tritiated methane in the environment. The decrease
of methane concentration was observed on air of the soil headspace in which a certain amount of
methane was previously injected. Since the methane concentration decrease was not observed on a
dried and rewetted soil, it was clear that a biologically mediated oxidation was responsible to the
reduction of methane . The methane deposition velocities were obtained as a net flux of methane,

ie 1.53 mg m=2d1 for river sediment, 1.83, 2.78, and 8.10 mg m2d! for forest soil. From this

experiment it was clear that soil acts as a biological sink to atmospheric methane, therefore it is
also suspected to be a sink of tritiated methane.
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Fig.1 Separation scheme

DETERMINATION OF 'Be, P, *S, #°Pb, *’Po IN AEROSOL AND ATMOSPHERIC
DEPOSITION v

Yuko TAGAWA, Narutoshi HYODO, Faculty of Science, Kyushu University,

Shinji SUGIHARA, Susumu OSAKI, Radioisotope Center, Kyushu University,

Yoshimasa TAKASHIMA, Kyushu Environmetal Evaluation Association . :

The concentrations of cosmic ray produced radionuclides ( "Be, P, *’S ) and radon daughters
(*°Pb, 20p,, ) in aerosol were determined to elucidate the behavior of aerosol. The mean residence
time of aerosol were estimeted from their activity ratio 'Be /**P and *°Po /*°Pb. Stable elements in
the same samples were also determined and were tried to the origin of aerosol.
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Fig. 1. Daily variations of atmospheric concentrations
of "Be and 2!'%Pb at Tsukuba (1990).

VARIATION OF ATMOSPHERIC CONCENTRATION OF "Be AND 2'2Pb AT TSUKUBA
Toru SEGAWA, Jun SATO, School of Science and Technology, Meiji University
Taeko DOI, National Institute for Environmetal Studies

Daily variation of the atmospheric concentration of "Be and 2'2Pb was observ-
ed at Tsukuba from Jan. to Dec., 1990. Both nuclides showed a similar variation
pattern to each other: short-term rises and falls appeared repeatedly over the
vear. The 2!BPb having probably been loaded in the stratosphere by the 1991
eruption of Pinatubo volcano also exhibited the same variation pattern.
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INFLUENCE OF RESUSPENSION IN MEASUREMENT OF !3®7Cs FALLOUT
Yoichi ISHIKAWA, Takeshi OGAWA, Kenichi SATO, Hideyuki
Kobamatsu, Tadashi KIKUCHI, Tsutomu SEKINE * and Kenji
YOSHIHARA *, Environ.Radioact.Res.Inst.Miyagi,

Faculty of Science, Tohoku University *

Local distribution of '3®7Cs fallout was studied at northeast areas of

Japan and following results were obtained: (1) deposition of '37’Cs in

urban areas was several times higher than in rural areas; (2) by in-

dependent measurements of radioactivity in precipitation plus dusts

and in dusts only at these areas, it was found that !'37Cs was observed

mostly in dusts, and resuspension of '®7Cs was more important in urban

areas than in rural areas; (3) resuspension of radionuclides in urban

areas were observed not only in '37Cs but also in 2!'°Pb,
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Fig. 1 The migration model of the fallout radionuclides.

THE PROCESS OF MIGRATION AND DISCHARGE OF FALIOUT !®7Cs IN RIVER
Radioisotope Center, Kyushu University, Shinji SUGIHARA, Susumu OSAKI
Kyushu Environmental Evaluation Association, Yoshimasa TAKASHIMA

The fallout !'37Cs concentrations were determined in river water, suspended
matter and sediments for the modeling of the migration behavior of radionuclides
in the river watershed. The relationships between the !¥®7Cs and the metal element
determined by neutron activation analysis were examined. Under high flow
conditions, a large increase of the suspended matter ( particulate !'3®7CS ) was
Observed. The activity of !37Cs in the suspended matter was similar to that in
the sediment collected from the upper stream. The accumulated '®7Cs in the
watershed was calculated as 2942 MBg/km? . The annual loss by the discharge of
suspended matter Was about 0,02 % of the accumulated '37Cs.
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* S§SS§ for St.3 and FT for St.4 were not determined.

Copper, zinc, cadnium, lead and lead-210 concentrations in water samples fronm
the Fuji River.

Takahiro HIRAIRI, Hiroaki HARAKAWA, Yuko SAITO, Kan KIMURA

College of Science and Engineering, Aoyama Gakuin University

Copper, zinc, cadmium, and lead in the river water samples were determined by
atomic absorption spectrometry after extracting with dithizone in order to

clarify the behavior of heavy metals in the river. Lead-21{ was also concen-

trated with the extraction and measured by a low-background Pico- 8 counter,

possible discrimination of anthropogenic lead from the naturally-occurring

lead being tried.
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RS 1FZOBRBEYIHENFEL TRk oBRMEROEN) MEREKOREIC H%
L, U-234/U-238RUBIRELL B BEY L 2 0BREBE WA AF L EMTATCILEOFERCEDS
HEOBREDIM T KLoD _IRENMHEMTHEELOND. BELEKBETE T, URLitkkd
SHTHRLLLIBHEIHHETELRBEORBEYSHMTAFEENTEY, #hFhBR
FIHTRKIZLE> THREINATVWELEE X 5.

Table Uranium isotopes in ground waters flowing by the Tsukiyoshi uranium mine.

Sample in filtered ground water in suspended matter
sampling station— U-238, ‘ _
sampling date mBq,” suspended mg-suspended
(yymmdd) / U-238, (-234/U-238 matter from 12  U-234/U-238  matter,/ £-
analyzed vol. (2) mBa/ 2 {ppb] act. ratio ground water  act. ratio  ground water
T-10-880811/8 0.1050+0.0079 6.87 +0.52 0.034+0.004  1.10 *0.15" < 0.1
[0.00850]
-850228/1 0.258 +0.027 6.04 0.64 0.245%0.028 0.94 £0.15 < 0.1
[0.0209 ]
-890320/1 - 0.217 £0.027 6.73 +0.84 0.066+0.014 0.72 £0.24 < 0.1
{0.0176 ]
-830606/1 1.093 +0.081 3.11 £0.22 0.421£0.041 0.513+0.081 1. 7
(0.0886 ] . : .
-890725/1 0.214 +0.024 4.88 +0.57 1.67 +0.13 0.54340.058 < 0.1
{0.0173 ] : '
-890824/1 0.281 #0.035 4.63 +0.61 0.17340.034 0.89 #0.25 < 0.1
[0.0228 ]
-890913/1 0.369 +0.033 3.91 +0.35 0.121%0.023 0.73 £0.21 1.1
) {0.0299 ]
-900419/1 0.173 £0.024 6.26 +0.92 0.144%0.017 0.66 +0.12 < 0.1
[0.0140 ]
-900427/1 0.178 +0.026 4.69 *0.74 0.022%0.006 1.88 *+0.58 < 0.1
[0.0144 ] )
-300512/1 34.8 1.4 5.206+0.065 0.470%0.036 4.73 £0.35 < 0.1
. [2.82 ]
-900525/1 5.83 +0.28 1. 445%0.052 0.490%0.035 0.7610.072 1. 7
{0.472 ]

URANIUM ISOTOPES IN SUSPENDED MATTERS SEPARATED FROM GROUND WATER
Takashi NAKANISHI, Faculty of Science, Kanazawa University
Katsuhiro HAMA, Minoru YAMAKAWA, Toshihiro SEO, Yohji OCHIAI,
Power Reactor and Nuclear Fuel Development Corp.

Uranium-238 and -234 were measured in suspended matters (>0.4 pm) separated
from ground waters around the Tsukiyosi uranium mine and their geochemical implica-
tions were investigated. It was found that the concentration of suspended matter in
ground water and U-234/U-238 activity ratio as well as uranium content of suspended
matter changed with the sampling location and sampling date. U-234/U-238 activity
ratios of some suspended matters were less than unity. This suggests that the sus-
pended matters exfoliated from rocks degenerated with ground water. On the other
hand, it is presumed that suspended matters, of which the activity ratios were near-
ly unity, originated from relatively fresh rock in aquifer. The activity ratio of
one suspended matter was much higher than unity (4.7), which suggests that the sus-
pended matter was a secondary deposit formed in ground water.
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Fig. 3. Catalytic reduction of Np (V). Fig. 4. Reduction mechanism.
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1) T. Fukasawa, et al., J. Nucl. Sci. Technol., 28, 27 (1991).
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REDOX BEHAVIORS OF NEPTUNIUM IN NITRIC ACID SOLUTIONS
Tetsuo FUKASAWA, Akira SASAHIRA, Tomotaka NAKAMURA, Energy Research Laboratory,
Hitachi, Ltd.

Salt-free valence control method for neptunium has been developed in order to remove
neptunium from nitric acid solutions of reprocessing. Fundamental investigations on
photochemical redox behaviors of penta- and hexavalent neptunium, and catalytic redox
behaviors. of tetra- and pentavalent neptunium indicated the possibility of getting any single
valence state of neptunium in nitric acid solutions. Hexa- and tetravalent neptunium after

valence control could be easily separated from fission products by ordinary solvent extraction.
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Fig.1 Time dependences of distribution ratios(ag. /sohd) 21 é . é - %
of Eu(lll) and humic acid. (pH=6.07,C¢=0.02) H

Flg 2 Amounts of maximum adsorption of
humic acid on clays at various pH and
supporting electrolyte concentrations.

Closed symbols:C¢=0.1 ,0pen symbols:Cs=0.02

HEEBREE., 7IVEBSFEPEIEL 2. 2 HOBDRTEOHEME., PEVEE
HELOMITL7IVEBLOBERAEELIDRELZTES, COZLPE, 7IVEOKE
ANDEMREEIDHIZE LEAD L, CsludLEXTI 2R3, ()THhxELIE,
FOF A K OSEE i7\/@0)ﬁﬁattl:tt%?6:tb>6\ PHO¥E XK., C.DOH
DIZED . FTIF )4 R(N)DBWEHEFILEIDZBLBHINDITEENRBRIN S,
(B)Z7IVEETHRMUAMIE 7 IVEBERMOSEODEREGE/E) . HEFOT X
VEBEEICHALE, ChED I VEBTHEMLESAY gk, 0.0lneg/IRREDT IV
BREWIonl A7 UK (pH=7, C.=0.02) R TOAn(Il), Eu(H)DWEHE~DAFEZFHE
TR R-E(EVEYOFA FTIEN0.1R) . ML MBI L -7 I VEEE
EHRIEBRBEZINETVF /A RKNE., 73 VBRSCRKOFEEL IDEMEPIZELE X
N2TEHEd b BRI N, '
HETE. YVUVABTFNVAROBERLZ VWX, L EPWRTOERELEET 3,

Aqueous phase : Humic acid solution (initial
concentration=0.018g/i, 4ml)

Solid phase : Kaolin(0.02g)-humic acid complex

BEHAVIOR OF ACTINIDE(II) IN THE AQUEOUS SYSTEMS CONTAINING HUMIC ACID AND
CLAY MINERALS OR SILICA GEL
Yoshio TAKAHASHI, Yoshitaka MINAI, Takaumi KIMURA®, Yoshihiro-MEGURO*
and Takeshi TOMINAGA, School of Science, University of Tokyo and Japan
Atomic Energy Research Institute®

Tracer (***Am(Il) or *°Z?Eu(Ill)) experiments were carried out to study behavior
of actinide(Ill) in the aqueous system containing humic acid and clays or silica
gel. The distribution of actinide(lli) was in proportion to that of humic acid.
It suggests that tracers adsorbed apparently on clays or silica gel form humic
acid complex on the solids surface. Actinide(Ill) adsorbed on solids may be dis-
solved into aqueous phase in the precence of water containing excess humic acid.
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HIR TR T H O P TNpPO* Py TR AR o T2 2 8RR LTWS, $£72, K
SENEEBRDOK 95 % 1962 £ F TIXITbRTWA I L %R T4 &, 1967 FEL %
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DEMIE PCs DEBIIC L 2BED A%k & X 78460 N/ Cs TR LD E(L %
1967 EDEARAE LTI Y LD TH B, 1967 FELLHED P'Np/¥'Cs Hgifelt
OEMOBEENKHOEMOBEX L)L NENIERS, NpDBCs LD BBITLR T
WZ EDPRIEEND,

1967 SELBEDOKETOEBEOERBORAE L Pcs, PP Puk TR T4 2
L7z Xalb—=varenlhigrs, KERED ¥'Cs, PPy OFRWLZEEETO
BT OB R %220 2N 60~140, 90~1404E LB H L7z, P'NplconTit, &
TEEZ®™PuD03% LINEL, EEOEREORDEL B LR, RN
#5070 4E & 72 o776 1959~1967 £ PINp/Po2OPu HiUSHRE oD BEINIC & 0 PR RERY %
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Fig.1 ®'Np, ™Puand *"Cs deposition Fig.2 Activity ratios of *"Np/>**“Pu and
of 13 cm depth in paddy field soils collected ZNp/**Cs in paddy field soils from Akita.
from Akita during 1959-1989.
[BER |

C.K.Kim, S.Yamasaki, A.Tumura, Y.Takaku, Y.Igarashi, M.Yamamoto (1991) : J. Anal. At.
Spectrom., 6, 205-209.
Y .Katuragi (1983) : Pap. Met. Gyophys., 33, 277-291.

TIME VARIATION OF *'Np DEPOSITION IN PADDY FIELD SOILS

Hisaki KOFUIJI, Masayosi YAMAMOTO, Akito TUMURA¥*, Shinichi YAMASAKIT¥*,
Kazuhisa KOMURA and Kaoru UENO ; Low Level Radioactivity Laboratory, Faculty of
Science, Kanazawa University , *National Institute of Agro-Environmental Sciences

The global fallout Np-237 in paddy field soils collected periodically between 1959 and 1989
have been studied by high resolution ICP-MS. The Np-237 contents of samples ranged from
0.39 to 4.55 mBq/kg for three locations. The Np-237/Pu-239,240 activity ratio was evaluated to
be (2.0 0.5)X 10 for the first series of weapon tests, during 1952-1958, and the somewhat
higher value of (3.6 0.7)X 10 for the second series of weapon tests, during 1961-1962.
Behavior of Np-237 in paddy field soil was investigated by using the integrated deposits of
Np-237 as well as Pu-239,240 and Cs-137 with a simple compartment model.  The apparent
residence time for Np-237 in surface soils within the depth studied was found to be shorter than
those for Pu-239,240 and Cs-137,implying greater mobility of Np-237 than of Pu-239,240 or
Cs-137.°
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RADIOACTIVE EQUILIBRIUM OF URANIUM AND THORIUM SERIES FOR
THE LAVA FROM MT.FUGEN.

Muhammad SAYAD, Noriyuki MOMOSHIMA, Atsuko MAMMOTO, Takeru YANAGI.
Yoshimasa TAKASHIMA* ‘

Faculty of Science, Kyushu University, *Kyushu Environmental Evaluation
Association :

Uranium and Th isotope concentration of the lava from Mt. Fugen was analyzed.
Minerals in the lava were separated by ordinary separation methods and their U and
Th concentration were determined by ICP-MS and 230Th/232Th ratio was determined
by alpha spectroscopy. The balk rock samples showed dis-equilibrium, suggesting
event of fractionation was occurred between U and Th. White color minerals showed
quite large variation of 238U/232Th but almost constant 23°Th/232Th rations. This
means that the event of the fractionation was probably just before the eruption of the

magma.
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Fig. The vertical profiles of Pu-239,240 and Am-241 in the northern North Pacific.
St.DR-5 : 40°N, 171°E(June 1988). St.DR-21 : 50°N, 150°W(July 1988).

PLUTONIUM-239, 240 AND AMERICIUM-241 IN OCEAN WATER -
Takashi NAKANISHI, Masafumi MURAMATSU, Yumiko SHIBA,
Faculty of Science, Kanazawa University

Fallout plutonium-239,240 and americium-241 were measured using large-volume water
samples from the northern North Pacific and the Western Pacific. In the northern
North Pacific, the activity ratio of Am-241/Pu-239,240 in seawater tends to increase
with depth, suggesting that Am may be settling in preference to Pu, i.e. these nu-
clides follow different pathways for their vertical and lateral transport in the
ocean. The fact that the activity ratio of Am-241/ Pu-239,240 in surface and deep
waters is higher than 0.3 (the ratio for global fallout) in the northeastern North
Pacific then is consistent with the world ocean circulation model.

— 301 —



3D09 BIANF-—MEBERCBY 2BREBHEFRONL—63
(B0 OMMEKE. BREM. Wig—. 8RR,
SWA—. MEER, FHX
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3. BERRUEBE: SUSHOKAE.
CNIiRZRFELTIHIOXOEASTSE
FNh3°*Ni (FEHL: 3. 66%)

D (n, ¥) RBIZX->TERKRT 3,

£1WKEP2EY—-LSA VTEERLE
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Table 1 ©3Ni radioactivity-in SUS samples
Nen ésNi(cal.) 3n1(Exp. )
*1) (em~2s™1) Ba/g(SUS) Ba/g(SUS)
sample-1 2.0x10° 2.240.7 3.7
Sample-2 5.2x10% 3.5%1.1 1.4
Sample-3 4.0x10% 2.0+0.6 2.7

*1, sampling positions and irradiation conditions;

An average primary-beam intensity was 1.1x1012 protons
/s,and the sampies were exposed to secondaries for about
2+0.6 years. Sample-1; a SUS bolt attached to the magnet
40cm apart from the beam axis. Samplie~2; a SUS bolt on the
floor 70cm beneath the beam axis and about 5m downstream
from the beam splitter, Sample-3; a SUS bolt on the watll
about 2.5m apart from the beam-line.
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H: &i 6 9 ! 1 % -C‘%% ° H%ﬂfx Table 2 Integrated hadron fluxes and 63N
BTHBohizdEEFERTCH radioactivity produced in Cu

i& %) (‘:. ": :’l’g ‘: J: 2 ‘Cf% 6 nt: A) Integrated hadron fluxes.

fﬁ a iﬁﬁé i 2 ‘:7]" L 7::0 Bk Integrated neutron f]uxes(n/cmzls)

bk L AEEEBERED ngn  >13MeV  >23MeV  >35MeV  >50MeV >72MeV  >B5MeV
#10. 6~2. 5ETHD, ¥ Sample-4  -——  3.3E4 1.8E4 9.7E3 5.5E3  1.263  6.3E2

ﬁil’l_t@ﬁfﬂﬂ#ﬁﬁ?&i\ :ne Sample-5 4.8ES5 2.3E5 ‘173E5 . 6.5E4 2:5E4 }.154‘ 5.0E3
MBI R DCF e L

CNiINEEHREEOPRYOD
%[J,‘%% 5@ 6 J: ,5 ‘:& 6 . %"D B) 63y3 radioactivity.

€5 stands for 105,

THARWDH I ORE =W ' ®ni(car.)  O3Ni(Exp.)
DNT. REEEENSED T/ a Psten)  Baretew)
EWHEATY, ThHOHEN sampleTAA) L roose 089
HYBEIATOWAAEREND sample-4(B) : 0.73
5, ZhoOBREHEH & RETR ' sampla-5 6.6+2.3 3.4

REWCWMOFES> LT, EFEh3
B HEEOBEECHET 2MARTITRCH M, °FeP* NiORREEOHER S
B AR RAESEAERR VB OWTIE., BHEBE. BEERSE*ERL. &
BEEAVWT, TORSHEEEOFMMATETSH S I LRI i,
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Estimation of Nickel-63 Rdioactivity in Steel and Copper Activated at High
Energy Accelerator Facilities ' '

Kenjiro KONDO, Masaharu NUMAJIRI, Yuichi OKI, Takenori SUZUKI,Taichi MIURA,
Yukio KANDA, Masafumi TAIRA, '

National Laboratory for High Energy Physics,

°?Ni (B8 "decay;half-life of 100.1y) is abundantly produced in hardware comprising
SUS and copper at high-energy accelerators. A measurement method of its activ-
ity vsing a liquid-scintillation counter has been developed. Its approximate ac-
tivity could be estimated based on the thermal and fast-neutron fluxes measured
by an activation method using gold and copper. After a few tens of years from
beam-off, the existence of no radiation level from this accelerator hardware does
not necessarily mean that all activity has decayed out, since there is still a
possibility thet an appreciable amount of ®°Ni remains.
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3D10 REFERBERHELTOEu-152 K56
(£RKAE) OFFE # - Z#WHKE - KREE

Lizraicl

LERBEFEREFANRBCEE T 28 (RUCEE) PHTHERGHZE (C1-36, Co-60,
Eu-152, Eu-154) OLLMEEEICEI T 2 “EHIE /DSS6EHEME" DLhs, BRA» SOHEHL &
LIZRBHEMIC 1 2P Tha BRI EBCEDOSNTNS, L RERAP S mPlE
3, WREEESEL, RESEERHOLTEELMBTH B4, “EMMHE /DS6EHEME"
DHDBHI2~H0IC > TBY, COEAMELHFBEEOARA—FIEIRBTTcoTELNWEE
EloTWb, 2L T, COR—BORERAEHS PR TELDIC, RELHEFXOREL L
EREOERZRESEDSN TN 3,

AHFETH, ZOLIBHEO—2 & LT, REEBEBESEPICERE T 2Eu-1520 L KE
CBRHOWTEAROBRITEZTY, RETOLLELRARDOCILBHZ2D00ELEHBEICLLD
L,

(£ E]

BALSLOSOEBREHES 1 km ULEdy, BRALEEHMSOMEH 2AERGSZ BN
CEHT, IRALOSEARKBEBNATHERL-AH LW CLA2ZHRIBNWT, BRBFFED
BASZ2ECEEHMRECBNTHERRE (U 2 cn B) #FBUE. SEHERAHET S
AEE, BRAPSOEREHEMLI00 n (FHEY 100n) OMATHELZERE488 L
1170 m ({3425 m) QMK THEL RERAE2EBTHS. FFEHRO—BLHANTH
HFHRE LB L DEWEERXTEEL 2%, SRR (13K 976~1900 g) % {bRUE
U T 208~855 meEuBHA B =Bz, LuEfiaAOKXKTS (BEFE) 2O\ THP Ge LEPSIZ
& ZEu-152B BB REHIE 2 1TV, fhio—8R45 (BEME) oW THHTREHMLoHEIR LD
EutFE L1z, 60, BPEu-152 (EEHA13.33 ) ORBERIE (8L SAIE T TOREM
& 46.75~47.58 ) %L T, WBEHE DOFu-152kLMEEE (Eu-152/Eu) 2K T=,
¢ 2 -9 '

BEEu-152 A E O RMMERE Eif 5 & L b EKEOREXBN L LTiIT->24E
DAL ERIESE L T OFuEINEI49~89% Tdh - 2.

S EOEu-152 S REORERER (xH) 2BRS (BHEY 5 n0BOH EZE 500 n) »5
DEEEEEE - T 2086 EZOMICEN TFig IR, XA OB IEDS86RIC & 25
BETHZ. 28, BB T T B2 3RGRAE GRERETEERE, STEREE,
AL OB EERIE) OMEEZE (2 10) OAEERLELLDTH 2. 1=, BYOHK
BUBIRECHABHERIRELZEREAEL LTV 20, BHA»SOHEKHER
ik +15 nREOBRENRAT NS, 19865 F CORTERER (M, *UAOHITRENED
D) IKHSEOHRICY, HEBELO—H - F—BA2HBCERTACEBERIBER T REF -
IWEENTNBEY, SEOERBNOLRCLIZL>T, BHA»SOEBEHESE 1~1.2
kmDHE TODSS6F X DEu-12EHEEROEER, RBAFBOSAOFBLERBOEA &
DLEMELTRVWEELIONS (RAE/FEEOLIR, BIFTH0.41~2.3, BT 2.3
~3.0) o #-T, LEFEBINTADS86FHEFRCE, RBFBLABLLZVBICEN
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Fig. Specific radioactivity of Eu-152 immediately

after the nuclear explosion.

SPECIFIC RADICACTIVITY OF EUROPIUM-152 IN ROOF TILES EXPOSED TO THE NAGASAKI ATOMIC

BOMB
Takashi NAKANISHI, Kentaroh MIWA, Rika OHKI, Faculty of Science, Kanazawa University
Thermal- and epithermal-neutron activation measured at distances beyond ~1 km
from the explosion point of Hirosima atomic bomb is two to ten, or more, times high-
er than that calculated based on the new dosimetry system (DS86). The large discrep-
ancy is in need of solution. In this work, to get a clue to solve the Hiroshima
problem, specific radioactivity of Eu-152 was measured in roof tiles exposed to the
Nagasaki atomic bomb at locations 1100 m and 1170 m from the explosion point. Re-
sults show that europium activation measured beyond ~1 km in Nagasaki (at distances
most relevant for radiation-risk evaluation) is approximately agreed with that cal-
culated based on DS86. This implies that the output calculatins for neutrons from
Hiroshima bomb involve problems to be solved.
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2P01 Rz x V¥ —B4 4 Y BRIGRS SN2 @BHHE~OED
(RAE) fraf - OB & - Eld#it - BUWE - B %
(BB KARHESE |
(BXE) BFE B-80BC - KB

FEIAVF—HETOEA A vFEEBRBECBV TR, BIEBRIEE S - L $FER
RIGEETH 2. EMBEEBRIELSOERBONREYR., ZOBFHRAFENKA-»
LN Bl LD -T, IBHEENEBPT S : Y(A)x exp{p(A—Ar)}o T IT,
PRESMEARLILEEODERNEMBOALEEK]R T 2, Thid. B1 4 YyFERIE K
BLTRzAaVF—HfrBML., 1~2 GeVEBAABZAAVF—HEBTR—-FEM/ERT
ZEBHIOhTWE, bhbhid., COBBHRHE~AOEBRE, E4 4+ vFEBRRIETH
BRohadoEiRLAl, 35k, CHEBPHEROREECLRAEET 2 LR
THEHMBLI, SHEHB. TOBRBHUHE~NOEELS, AHKNTFLOENBE~0EHER
TCeobHET 2. ALRERCHANLERIC>VWTHRR S,

ERE. BRHY I/ 4 7ne bo o ERENEBE]IERAVWTIT» e "'Prdd
2o B E. HEBTHRARENR Y vy 7 2E1 4 v - THHELAL, BERAL
LTl AL A7 by w45 -2V RBELARIER%ETable 1| i LD 3, EMN
HEWERENC, RANBERIEERMO y X ~<7 b
DA MYET-e TOFEERBO» S, RIAHERK Table 1. The reaction

LOBERFE2ED. TR EBENEOEIWEELTE systems studied.
ERERRREFWERD, OSCARFEHE—F '
Bl2HVEYIav—vavick-T, FWhdE— 185Ho + SN (1.05 GeV)
LABIERIORBEE B, ERD o BRIZ—HIZEFig | 18500 + 4N (1.89 GeV)
KRT LI, ERBOBBHBELT R LN T T41pr + 4%Ar (2.36 GeV)
B) PREEHNICHEMLTWS I E&P¥br B, O "“YPr o+ “CAr (3.80 GeV)

FREBLAITRTORCEBELIALSDTH > By
OFHE (Br) (~1073) B, x4 ¥—0Hne ik
EheFhrit@PLTO I EBbhote, NER (B, ) BR. WEBBIRLTVIER
BA~OBEHBBITHAELBVWIEEFRL. REVEFREOAAHT S TR »TWE I &
Bhhd, FHBEROBGRARBOME XAV F-—MBELRD, BRBRIEOHETE
HMESRLR-T, CCTRERLTVWAIBEBEE5 L 5bDEHMBTE %5,

Friedlander *Heckman[4lic & B3 &  MeE* R 3 HEE 2 v — A x 2 V¥ — (ELas) O
BELTTay bdBELELas=20 GeVELETOMEBTIZ. MeEX=6~8 GeVZD —EfH T
RAIEBHONT WS [Fig. 228BOC&] o ST BPRE*=McBs ({7 -1/
(r DN PTERBIN MR ERBOER TH B0 ELas=1~20 GeVOREE T NeE* id
BB BBEECEIL TV bDEEZONTWEDY, AEROEEL S —FHEE L 3
BB EET 3 LERTES, $RLE, PEHENPREBRBRKGERYMOBE <5 £ —
S plELZANVFE —CTEBEBEBBHICER L Bbhofo LB L. T I TOMET
OMHERBENTHY., SLREZFVF—HEBLBLWTpRRBIBTOWRIGEEBEORERE
ICBEET B EELON D, '
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Fig. 1. Recoil velocities B, of the Fig. 2. Limiting behavior of recoil
reaction products. A velocity as exhibited in MrE*.
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TRANSITION TO LIMITING BEHAVIOR IN HEAVY-ION REACTIONS EXHIBITED AT INTERMEDIATE

ENERGIES

Kazuhiro TAKESAKO, Tadashi SAITO, Seiya WATANABE, Akihiko YOKOYAMA,

Hiroshi BABA, Faculty of Science, Osaka University
Yoshitaka OHKUBO, ' Institute of Physical and Chemical Research (RIKEN)

Atsushi SHINOHARA, Edgene TANIGUCHI, Michiaki FURUKAWA,
Faculty of Science, Nagoya University

Nuclear reactions of '#'Pr and '°°Ho with heavy ions at intermediate energies
vere studied with radiochemical technique. Radioactive products both in target
and catcher foils were gamma-assayed in order to investigate the linear momentum
transfer (LMT) from projectiles to targets. The results for all of the
reaction systems studied shoﬁ a similar tendency. This implies that a transient
feature is manifested in LMT, but the limiting behavior expected for extremely
high energies is not attained as known for the product-mass yields at these

intermediate energies.
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2 P 0 2 STUDY OF THE PRODUCTS FROM REACTIONS INDUCED BY
SECONDARY FAST NEUTRONS IN INTERMEDIATE ENERGY
HEAVY ION COLLISIONS

0 Wenxin Li*, Yoshitaka Ohkubo, Shizuko Ambe, Y oshio Kobayashi,
Masako Iwamoto, Haruka Maeda, and Fumitoshi Ambe

The Institute of Physical and Chemical Research (RIKEN)

In the intermediate energy heavy ion reactions, a large amount of neutrons will be emitted.
However few data have been reported on the reaction induced by these fast neutrons [1]. This
paper, as a general survey, will give the experimental results from study of the nuclear reactions on
93Nb and 197Au targets with the secondary fast neutrons produced from the irradiations of thick
copper target with 135 MeV/nucleon 12C and 40 MeV/riucleon #0Ar ions.

The experiments were performed on the RIKEN Ring Cyclotron. Two separate irradiations
were made with 135 MeV/nucleon 12C and 40 MeV/nucleon #0Ar ions. The heavy ions traversing
the primary targets, consisting mainly of 0.1mm thick gold foil, were stopped in a copper Faraday
cup with a thickness of 2.5 cm. The secondary target assembly used for neutron irradiation was
placed behind the Faraday cup immediately. The target assembly consisted of 27Al, 93Nb, and
197Au foils sandwiched between two additional Al foils. Following irradiations, the secondary
targets were analyzed by direct y-ray spectroscopy. Nuclidic assignment and yield calculation have
been done by the conventional nuclear chemistry techniques.

In this work many radioactive products have been identified for each reaction under study. The
yields for these products have been determined relative to that of 2#Na produced from the
reference’s reactions of 27Al (n,a) 2*Na. The mass yield distributions obtained from the
experimental data are shown in Fig.1 and Fig.2 for the reactions on 93Nb and ®7Au with
secondary fast neutrons, respectively. As seen from the figures, the mass yields decrease rapidly
and exponentially with increasing mass loss from the target in the entire mass region involved in the
experiments. Cumming et al. have examined the energy dependence of the slope of this
exponential region for a variety of projectiles- interacting with copper and have indicated that the
slope is a quantitative measure of the excitation energy deposited in the composite system[2]. It is
interesting to note that the similar trend have been found in the secondary fast neutron-induced
reactions. In the case of irradiation with 40 MeV/nucleon 40Ar ions, the slopes were calculated to be
2.30 +0.27 and 2.48 + 0.18 " for the reactions on %3Nb and 197Au targets, respectively. These two
values are larger than the relevant values of 1.35 + 0.06 and 1.32 + 0.08 obtained from “3Nb and
197Au targets in the case of irradiation with 135 MeV/nucleon 12C ions. .It is obvious that the
slope of the mass yield distribution is independent of the target species. In contrast to the heavy ion-

induced reactions, however the slope or the excitation energy deposited in the composite system is
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Fig.1 The mass yield distributions for the reactions Fig 2 Same as Fig,1 except for the reactions on
on 93Nb with the secondary neutrons from the 197Au.
irradiations with 135 MeV/nucleon 12C (silid

circle) and 40 MeV/nucleon 49Ar ions (solid
triangle).

strongly dependent on the energy per incident nucleon but not on the total energy of the heavy ions
(about 1.6 GeV for both 12C and 40Ar ions in this work) . '

* In the irradiation with 135 MeV/nucleon 12C ions, the lightest nuclides found in the experiment
are  7l1As and !75Hf from the 9Nb and !97Au targets activated by secondary neutrons,
respectively. Therefore up to 23 nucleons were removed from the composite systems. Thus we can
draw the conclusion that a significant fraction of the secondary neutrons has the energy of largef
than 220 MeV ,which is much larger than the value of 40 MeV reported in previous work [1].
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K-SHELL IONOZATION OF ATOMS BY MESONS
Takeshi Mukoyamas , Harumi Kajis *,6 Laszl0 Sarkadis % %, Institute for Chemical

Research Kyoto University*, Department of Chemistry Tohoku Universitys sk, ATOMKI

Hungary % %k % .

The K~shell ionization cross sections by negatively— and positively-charged
muons and pions have been calculated in the plane-wave Born approximation. The
corrections for the electronic relativistic effect, the Coulomb-deflection
effect, the binding-energy effect, and the polarization effect are taken into
account. The dependence of the K-shell ionization cross sections on the sign of

the projectile is studied.
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POSITRONIUM FORMATION IN POROUS SILICON ,
Yoshiko ITOH, The Institute of Physical and Chemical Research(RIKEN)
Hideoki MURAKAMI, Tokyo Gakugei University
Akira KINOSHITA, Tokyo Denki University

Characterization of porous silicon was performed by means of positron annihilation
measurements. Positronium formation in the porous silicon gives much information
on the microstructure of porous silicon made by different anodization condition such
as HF concentrations and current density.
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7T AIFH,0R D0 THIET % L KEDONaZs H, DCEREINSLZ LRI LYV AL
NTW5b, TOHT AN %2R TH<SDRBPHSBE A 4 VBB EZMET AT LK
L OBRBRFORERRPFEAAVEEZF—TEROPLERLARUAMIDEL TV, K
BRTIEEVTE FTICEBBIFEL L TBZ o7z, 1LERDA (Elastic Recoil Detection
Analysis)lIZBIZ X B BIEDH 5 A F v 712k $ A4 DM TIZBIT 5 D<->HEHUITD
W, 2.RBS(Rutherford Back Scattering) & RI b L' —H I IZ X A H->B5 1 A Vi E#HIE
IOWVTHRET 5,

EEX

R LU-F T AE, RUIRTHBEOKAT T A, PYREXH T A, FO%RAMETT X,
WhEHBT Y F T AL L UHEER L72CH T ADSMET, HOE 7-idD,0FICAR
FKIDEMEThRL, KEMNEICH2EL LTNaZHERDTEBIR L, ZOBROERD
B E L72o HODXRHRIIHE A DREICBWT, BB EBAKE ZGEKRPICEND,
LiCI%°NaBr7z £ OfafIiER & FHICH A 5MPFICE VD, £ 7-®iR(200 CLAL)(D*%/\
1ZMgO-Mg(OD),%La,0,La(0OD), & & b IZHEFICE 72,

H->B A 4 Y BEICIE. 79 X8R E SFER (0.1~ lmol/dm®) DRbC, SrClZ‘ CsCl,
BaCl,, TICIFFT40C L0TIZRo721%, RBSMEE TR0z, Tz, PCs b L—F—8k
12X 0, BB D OB AREEE T,

ERDA RBSI iﬂi’“ﬁ?ﬁfhﬁﬁRILAC@B A2—AANIRBLTHA, KEFEIELFIH
L7ze E—=AIFY A%, 5IMeV, 10nAZFIH L. =5y MEIE—AITHL30" DA
BICERE L7, MNSFITRMBRER &M R 23, 37 IC20umDAl T 7Y —
IN%EAFITCERDA%, 478 CRES%, 157E CRBSZ ZNEFNHE L. TNHLOEFIE
SEIKO EG&GFIBIMCA-7800 CPHAMLEE L 7=,

Table.1 Composition of Sample Glasses and H20 Treatment Temperature.

Si02  Naz0 C20  AO3 - Fep03 K20 MgO TiO2 H20

treatment temp.’C
Sodium Silicate 75.01 2405 0008 0019 0007 0004 0002 0021 50
PYREX 80.9 4 2.3 0.03 127 130
Matsunami's 72 1.3 8 2 0.7 130
IWAKI's : 130

C : 72 20 6 2 , 130
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channel

Ion Beam Analysis and RI Tracer Method for the Observation of Cation Exchange in Glass
Surface Layers.

Takayuki KOBAY ASHI, Tadashi NOZAKI, School of Hygienic Sciences, Kitasato Univ.,

Minoru YANOKURA, Michi ARATANI, RIKEN.

Metallic ions in surface layers of various glasses were replaced by H or D in hot water. The H-D
exchange and H(D)-by-cation replacement in these surface layers were studied by ERDA and RBS,
respectively, under various conditions, in order to examine the possibility of the monitoring of
moisture and cations in soils.

For the latter study, RI tracer method was also used. PYREX glass gave well reproducible
results in the H-D exchange, and can possibly be used for a sensitive monitoring of H,O vapor at

elevated temperatures.
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100% 7T Y VBB F I LK DB I F 7 hd 5, UL ZHIEEENEE
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T2o ZUT 2EOWEEDOMHZIRARD TH B I HORMIEIXFICHFETH S (kY
VFU—Y g v/ HERENalY VF L —Y g =26 G¥0.2ml) ~3.6 GER.Oml) ) ,
1Y w MboKiZionL, EZ Y VEY F 7 LE0S5gDEETMA, 750 v T~F)b
wt % A&7 a7 3 )LL50mlCTHIH U T INEER4mI~Ng i35 & 40%DH
WENES N (1004584 o AU IEMH TIE27, Sl TIZ0.036 TH - 72,
F 7z, Fig. 1k, SEFFEILEME TlZ. Dibenzo—18 —Crown—6 —Ether & 9 $
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72o LML, EERMICEELETOMENIE > T 5,
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Utilization of “*Ar-*’K Generator for the Analysis of Potassium in Ultra-pure Water

Makoto TAKEI, Tadasi NOZAKI, Takayuki KOBAYAS], Yukiko SAZI,School of Hygienic

Sciences, Kitasato Univ.,

“’K obtained from a **Ar-’K generator is salt- and carrier-free, and is useful as the tracer in
isotope dilution analysis of potassium. Fundamental data concerning the crown ether solvent
extraction of potassium were measured by the use of the *K, in order to utilize the extraction for
the elevation of sensitivity of potassium analysis in ultra-pure water with the aid of recovery
measurement also by the K. Concentration of potassium to 100 times has been realized by the

extraction and back-extraction into hydrochloric acid.
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mole fraction of DMSO in bulk.

STUDIES ON THE STABILITY CONSTANTS BETWEEN Am™ AND F~ IN MIXED (DMSO + H,0) SOLVENTS
Hideo SUGANUMA, Faculty of Science, Shizuoka University
Isamu SATOH, Institute for Materials Research, Tohoku University
The stability constants for the formation of AnCl1” were determined in DYSO/H,0 solvent
mixtures using the solvent extraction technique, The value (Bl) of AmC1* decreases with
an increase in the mole fraction of DMSO and shows negative in arithmetic in the region
= 0. 055 mole fraction of DMSO.
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Table 1. Check for labeling position of [ 7 — *?* PJATP apd [ & - *°? P]ATP

Percent of activity of

Sample Enzyme used ATP ADP AMP H:*2PO. Glucose 6— *2 P Others
[ v — **PJATP None 99.2 0.6 0.2

[ v — *?* PIATP Hexckinse(HK) 0.7 ‘ 91.9 7.4
[ — **P]JATP None 96.4 3.6 '

[ @ — **PJATP HK 100

[ @ — *? PIATP HK, Apyrase 1.1 -98.3

References

1) F. Timothy et al., Biochim. Biophys. Acta, 526 (1979) 11-31

SYNTHESIS OF [ @ - ** PINUCLECSIDE TRIPHOSPHATES
Fuminori MIURA, Hiromitsu MATSUOKA, Japan'Atomic Energy Research Institute
Tibor HORSTER, Institute of Isotopes of the Hungarian Academy of Sciences ,

[ @ — *? P]Nucleoside triphosphates were synthesizesd from [ °* Plphosphoric acid by enzymatic
method. The labeling positions of [ ¢-*? PJATP and [ v -®° PJATP were checked by treatment
with hexokinase and apyrase. The o — labeling of the [ a~*® P]JATP and ¢ - labeling of the [ ¢ -
22 P]ATP were more than 99%. The stablity of obtained [ @ — *® P]Nucleoside triphosphates were
checked by TLC. '
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ABSORPTION AND DESORPTION BEHAVIOR OF TRITIUM ON COTTON GAUZE
Norio NOGAWA and Yoshihiro MAKIDE
Radioisotope Center, The University of Tokyo

Absorption and desorption of tritium on cotton gauze in the air and
water were investigated. Absorbed tritium on cotton gauze was dissolved by
treating with hot water or hot 0.0IM H2S0s. Water sample purified by
sub-boiling method was measured with a low background LSC for tritium
analysis. Absorbed tritium on the cotton gauze hung in a tritium handling
room at 6~15X107°Bq cm® level increased linearly for 25 days.
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Fig. 2 Dependence of radon content on Na'
and Cl ions at West-South Izu
district. O :Na', @:Cl

Fig. | Dependence of radon content on
Na' and C1 ions at around Fuji
district. O :Na', @ :CL

CORRELATION BETWEEN RADON CONTENT AND THE CONCENTRATION OF CHEMICAL COMPONENT IN THE

GROUND WATERS.
Kunihiko HASEGAWA, Hideo SUGANUMA, Hiroe YOSHIOKA,
Science, Shizuoka University

Radon content in the ground waters at Shizuoka prefecture has been studying for the
earthquake predictions during about past ten years.'

Radon content which is responsible for the properties of water zone.
between radon content and the concentrations of sodium and chloride ions have been
studied with six districts of the prefecture.

Both radon content and the ions determined might be correlated each other.

[tsuhachiro HATAE, Faculty of

Correlation
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