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1) S. Baba, H. Umezawa and H. Baba, Nucl. Phys. Al75, 177(1971).

2) J. T. Cadwell, E. J. Dowdy, B. L. Berman, R. A. Alvarez and T. Meyer, Phys.
Rev. C21, 1215(1980).
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Fig. 1 The variation of the FWHM with excitation energy
@ :1light wing. O:heavy wing

FISSION OF THE 238U+p SYSTEM IN THE GIANT DIPOLE RESONANCE REGION
Noriko NITANI and Nobuo SHINOHARA, Japan Atomic Energy Research Institute
Takayuki YAMAGUCHI, Daisaku YANO, Naruto TAKAHASHI, Akihiko YOKOYAMA,
Tadashi SAITO and Hiroshi BABA, Faculty of Science, 0Osaka Universily

Fission characteristics of actinide nuclei in lower excitation energy
(spontaneous and thermal neutron induced fission) are known to be different
from those in the region above 20MeV. It has been pointed out that the fission
characteristics. e.g. mass distribution, change around E,=14MeV. On the other
hand, it is the very energy at which fission due to the giant dipole resonance
takes place. One might reckon, therefore, that the difference between the
fission phenomena at lower and higher excitation energies is due to the
difference of excitation modes. So the charge and mass distributions of the
fission fragments were measured Tor the 238U+p system in the range of Ex=11.7-

20.6MeV in order to elucidate the conjecture.
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PHOTOFISSION OF 238Q

Takayuki YAMAGUCHI, Naruto TAKAHASHI, Akihiko YOKOYAMA, Daisaku YANO and
Hiroshi BABA, Faculty of Science, 0Osaka University
Kazuyoshi MASUMOTO and Tsutomu OHTSUKI, Laboratory of Nuclear Science,
Tohoku University

Characteristics of the 2380 photofission were studied radiochemically in
comparison with proton fission of 238U and thermal-neutron fission of 23°0
Charge dispersion was found slightly large compared with that of thermal-neutron
fission but significantly smaller Lhan that of heavy ion fission. The mass
distribution of heavy fragment was more or less the same as in the case of the
proton fission with Ex=20MeV whereas that of the light fragment was found to
shift toward lighter mass side by about 4 amu. This implies that the degree of
deformation at scission is of the same order for heavy fragments as the proton
fission while light fragments are much more deformed compared to those of the

proton fission.
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Table 1. Results of the least square fit using the double-Gaussian distribution.
Letters L and H designate the light and heavy wings, respectively.

Target F, (MeV)  Centroids (amu) Height oy (b) x?

Nuclide L H (mb)

=y 46 101.3 £ 0.6 12494+ 0.5 16.2+25 0.54+0.09 175
50 100.7 £ 0.6 1259+ 0.3 21.8+34 0.72+0.11 3.05
61 100.8 £ 0.6 1246 +0.4 294+45 097+ 0.15 1.95

B5U 46 102.0 £ 0.6 130.0+ 0.4 16.1 £1.79 0.53 £ 0.06 1.66
50 102.7 £ 0.7 129.0 £ 0.2 18.1 £ 2.0 0.60 & 0.07 3.72
61 101.8 £ 0.5 1277+ 04 28.4+30 0.94+£0.10 4.81

238y 46 1039+ 0.5 1306+ 04 100+ 1.1 0.33+0.04 8389
50 104.1 £ 0.6 1321+ 0.2 152+ 16 0.50 £ 0.06 4.72
61 1045+ 0.4 1309+ 04 285430 0.95+0.10 3.43

MASS CHARACTERISTICS OF THE FRAGMENTS IN THE FISSION OF URANIUM ISOTOPES
INDUCED BY *2C ION
Akihiko YOKOYAMA, Ming-Chin DUH. Daisaku YANO, Naruto TAKAHASHI, Tadashi SAITO,
Hiroshi BABA. Faculty of Science, Osaka University
Noriko NITANI, Sumiko BABA, Kentaro HATA, Japan Atomic Energy Research Institute
e38y, 235U, and 2°°U were irradiated with '2C ions of the energy between
85MeV and 160MeV to measure the fission product nuclei radiochemically and
elucidate the feature of the heavy-ion-induced fission of actinides. The width
of the obtained mass yield distribution was found to decrease as energy
increases. This suggests that the broad single Gaussian distribution generally
accepted for heavy-ion fission should be replaced by a double-Gaussian

distribution; the separation of the centroids reduced as energy increases.
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1)T.Ohtsuki et.al,Phys.Rev.Lett.,66(1991)17
2)P.Moller, Nucl.Phys. A192(1972)529

IERAR, AR, FICMBHILFEFTR S, 2405, 2406(1992)
4)S.B.Kaufman et.al, Nucl. Instr.and Meth., 115(1974)47

NUCLEAR FISSION IN '2042°°Bi REACTION
Ichiro NISHINAKA, Masashi TANIKA¥A, Shinya MIYAMOTO, Keisuke SUEKI,
Hiromichi NAKAHARA, Faculty of Science, Tokyo Metropolitan University
Kazuaki TSUKADA, Masaaki MAGARA, Nobuo SHINOHARA, Yuichiro NAGAME,
Hiroshi IKEZOE, Hiroshi KUDO, Japan Atomic Energy Institute
Tsutomu OHTSUKI, Laboratory of Nuclear Science, Tohoku University

Time of flight and kinetic energy of fission fragments in *®0+2°°Bi reaction
are measured in compound nucleus excitation energy of 32MeV. The full-width at
half maximum (F¥HM) value of post-neutron mass distribution in this reaction is
32amun and larger than that obtained from radiochemical measurement in '®0t?°°Bi

reaction at the same compound nucleus excitation energy.
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Table 1 Result of cesium isotopes by diffential range method.

94 MeV “0+*°Bi

103 MeV *0+™Bi

nuclei half-lifc mean range kinctic cnergy  mean range kinctic energy
(mg/cm®) MeV) (mg/cm®) (MeV)
o 6.474d 3.16£0.03 55.5t0.6 3.16x.0.02 54.1£04
mCsg 291 h 3.28 10.09 58.6£2.3
MeCs 206y 3.25%0.09 57.3%2.2 3.331£0.01 592103
g 13.1.d 3.3110.02 58704 3.00+0.02 46.6 0.5
- 10 T T I T 70
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./ 165
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Fig. 2 Cross saction and kinetic onergy of ceslum Isotopes.
Closed points are cross section and opened points are
kinetic energy. Circie points are 103 MeV and
trlangle points are 94 Mav.

1A09(1990), FAK 5, 453 5 EBSHMLF &
1A16(1991).

Mass number

Fig. 1 THe kinetic energy of fission products
by differentlal range method
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KINETIC ENERGIES OF FISSION PRODUCTS IN NUCLEAR REACTION *BI+'°0 BY DIFFERENTIAL
RANGE METHOD.

Kcisuke SUEKI, Ichirou NISHINAKA, Masashi TANIKAWA and Hiromichi NAKAHARA, Faculty of Scicnce,
Tokyo Mctropolitan University,
Kazuaki TSUKADA, Deparument of Chemistry, Japan Atomic Energy Research Institute.

The kinetic energics of heavy ion nuclear fission product were investigated by dilferential range mcthod. The total
kinctic encrgy had about 160 McV, It was interesting that cesium isotopes, which had independent yicld, showed the
kinetic energy. The kinctic encrgics of independent yicld indicated fragment energics at post-ncutron cmission. But

the encrgics were discussed kinctic energy and excitation energy at scission.
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Fig. 1 Isotopic distributions of Sb, I [Fig.2 Most probable mass of isotopic
and Cs in the fission of the %°°Bi+'°F distributions of Cs from '°0 and *°F
reaction. The incident beam energy induced fission of 2°°Bi as a function
is 104MeV. of compound nucleus excitation energy.
[ &% 3R]

D 4. HEI6EBH L Fit 4. 2406(1992)
)78 i, HISEIMAHLETRS. 1AI6C199D
3)P. A.Beeley et.al, Phys. Rev. C, 28(1983)1188

ISOTOPIC DISTRIBUTIONS OF FISSION PRODUCTS FROM NEUTRON-DEFFICIENT NUCLEI IN

LIGHT ACTINIDE REGION

Ichiro NISHINAKA, Masashi TANIKAWA, Keisuke SUEKI, Hiromichi NAKAHARA, Faculty of
Science, Tokyo Metropolitan University

Kazuaki TSUKADA, Masaaki MAGARA, Nobuo SHINOHARA, Yuichiro NAGAME, Hiroshi KUDO
Japan Atomic Energy Research Institute

Takayuki KOBAYASHI, Kitasato University

The mass and isotopic distributions in the fission of the '°0+2°°Bi and '°F¢
20°Bi reactions have been mcasured using Ge Spectroscopy. In this two reactions
the Sb,I and Cs isotopic distributions composed of some shielded nuclides are
obtained in several excitation energies of each compound nucleus. Total number
of neutrons emitted per fission event have been deduced from the centroid of
these isotopic distributions. The reaction mechanism, charge division process
and so on will be discussed in fission from neutron-deficient nucleus in light

actinide region.
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1) U. Brosa et al., Phys. Rev. C38, 1944(1988)

2) B.D. Wilkins, Phys. Rev. C14, 1832 (1976)

3) H. Maerten, Dynamical Aspects of Nuclear Fission( Edit. J Kristiak and B.I. Pustylink ), pp32(1992)
4) T. Olitsuki et al., Phys. Rev. Lett. 66,17 (1991)

THE STUDY ON MASS YIELD CURVE OF NUCLEAR FISSION BY SCISSION POINT MODEL

Keisuke SUEKI, Hiromichi NAKAHARA, Faculty of Science, Tokyo Metropolitan University,
Horst MAERTEN, Institute for Nuclear and Atomic-Physics, Dresden University of Technorogy

The mass yicld curve of nuclear fission was calculated by scission point model. The shape of the scission
configuration is described by the deformation of the individual fragments and distance between the tips of the
fragments at scission. The shape were spherical nuclei at N=82 and deformed nuclei at N=88. This paper was
thought that (ission has multi-mode and yicld of each mode was independent scission configuration. The calculation
of scission poit model was thought *Pa that has been **The+p reaction system.
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1) J. Alarja et al., Nucl. Instr. Meth., A242(1986)352.
2) F. Benrachi et al., Nucl. Tnstr. Meth.,

A281(1989)137.

N
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£ S,
SS
Fig.1 The position of the gates relative to Fig.2 Bidimensional fast vs slow component
the anode signal in order to extract the fast  spectrum for light charged parlicles
and slow components of the CsI(Tl) signal. measured in the 1%0+27Al reaction

at bombarding energy 145 MeV and at a
detection angle of 20°.

LIGHT CHARGED PARTICLES IDENTIFICATION WITH SCINTILLATORS AND AP-
PLICATION
Tsutomu OHTSUKI!, Jirota KASAGI', Masumi SUGAWARA!, Hiroshi IKEZOE?, Yuichiro
NAGAME?, Nobuo SHINOHARA? Masa-aki MAGARA? Kazu-aki TSUKADA?, Ichiro
NISHINAKASZ, Katsushi TANIKAWA3, Keisuke SUEKI?, 1)Laboratory of Nuclear Science,
Tohoku University, 2)Japan Atomic Energy Reasurch Institute, 3)Faculty of Science, Tokyo
Metropolitan University

In order to investigate the light charged particle emission in heavy ion collisions and fis-
sion, cristal scintilators with two light decay components are used to detect and identify p,
d, t, *He, *Ile and another heavier particles.It is found that charge and mass separations are

achieved to Z=6. The cxperimental setup and detail prosedures are shown.
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Fig. Relation between 55Fe activity

and neutron flux

EVALUATION OF 55Fe RADIOACTIVITY IN ACCELERATOR HARDWARE ACTIVATED AT HIGH
ENERGY ACCELERATOR FACILITIES

Yuichi OKI, Masaharu NUMAJIRI, Taichi MIURA, Takenori SUZUKI, Kenjiro KONDO
National Laboratory for High Energy Physics (KEK)

It was indicated that ©55Fe is the most abundant radioisotope in the
residual activities formed in hardware composed of iron and steel at high
energy accelerator facilities. Its approximate activity could be evaluated on
the basis of an integrated neutron flux measured by an activation method using
a copper threshold detector.
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Fig. Particle size distribution of radionuclides

BEHAVIOR OF RADIOACTIVE AEROSOLS FORMED IN WELDING AND MACHINING OF ACTIVATED
MATERIALS (III) :
Yuichi OKI, Masaharu NUMAJIRI, Takenori SUZUKI, Taichi MIURA, Yukio KANDA,
Kenjiro KONDO

National Laboratory for High Energy Physics

Particle size distributions of radioactive and stable nuclides in aerosols
generated by heat cutting of activated metals were investigated using a low
pressure impactor. The activation was performed in a 12-GeV proton synchrotron.
Some carrier-free radionuclides showed different distribution patterns from
those for matrix metal elements.
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PROFILING OF HEAVY ELEMENTS IN CLAY MINERAL SAMPLES

Michi ARATANI, Minoru YANOKURA, The Institute of Physical and
Chemical Research (RIKEN) ’

Kazue TAZAKI, Faculty of Science, Shimane University

Kunio KAIHO, Faculty of Science, Tohoku University

Heavy ion Rutherford scattering (HIRS) is characterized by
nondestructive simultaneous depth profiling of several nuclides,
This feature of the method, however, enables us to observe a mass
spectrum for the surface arbitrarily defind as an infinitely thin
layer. The spectrum may be obtained under an extreme condition,
that is, an incident ion with mass number as large as possible, a
glancing target angle, and a glancing detector angle. Flat sur-
faces of clay mineral samples and clay samples of fine powder

below 2 pm in diameter have been examined using 40Ar, 84Kr, and

129Xe incident ions at glancing angles of both target and detec-
tor. Several discrete peaks were observed with every kind of

incident ion, and were attributed to Ga, Zr, Mo, and In. The K-T
boundary samples have suggested the presece of Rh, Ba, and Ir in

the measurement using 84Kr incident ion.
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TOTAL CHARACTERIZATION OF SELF-SUPPORTING FOILS

Isao SUGAI, Mitsuhiro OYAIZU, Institute for Nuclear Study, The
University of Tokyo

Michi ARATANI, Minoru YANOKURA, The Institute of Physical and
Chemical Research (RIKEN)

Self-gupporting foils are utilized for various purposes in
both practical and fundamental aspects, for example, stripper
foils in accelerators for obtaining high-energy ion-beams,
scattering foils for measurement of ion beam intensity not by
current but by counting particles, target foils for nuclear
reaction experiments, and beta-ray or double beta-decay
sources. Impurities in these self-supporting foils are detect-
ed, identified, and determined by means of heavy ion Ruther-
ford scattering (HIRS). Nondestructive simultaneous profiling
of nuclides from hydrogen to uranium has been performed with

ease at the level of ppb.
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Fig 1. v ray Spectra of H,d —a Si and volcanic glass

NONDESTRUCTIVE ANALYSIS FOR HYDROGEN/DEUTERIUM RATIO USING
ERD AND NR METHODS
Minoru YANOKURA, Michi ARATANI, and Akihiko OKADA
It is very important to measure hydrogen/deuterium ratios in various
fields. We try to establish a new method. Hydrogen content is larger than that
of deuterium, then it is easy to measure hydrogen content using elastic recoil
detection method (ERD). But, it is difficult to measure deuterium content,
because its content is usually very law. If we use 15N beam, highly excited
level of 16O is formed, by following two reactions.
@d (15N,n) 16 * ®d (15N,p) 16p; * _, 161 *
If we measure intensity of high energy 7 ray from the excited level of 160,
we can obtain deuterium content compared with that of a standard sample.
At first we explain to measure the standard sample of deuterized
amorphous silicon with known content of deuterium. Some geochemical
samples have been measured. Almost of them were volcanic glass samples and

hydrogen, consequently, deuterium contents were found to be extremely small.
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Fig.1 Hydrogen depth profile

of Aluminum samples.

{2)023 - : ' i " ; — Samples are cut from the
Qg0+ 1 TRISTAN accumulation ring
2-1 | vacuum chamber. Sample 3-2
%’ or was exposed to direct
% 0647 J 4-1 | synchrotron radiation. Sample
5 0.5 1 4-1 locates opposit to sample
§ 038t 1 3-2 and was exposed to
Q 026k — S 3-2 scattered synchrotron radiation.
Samples 2-1 and 1-1 locate at
013¢ » =1 | the top and the bottom of the
055 48 vacuum chamber where the
CHANNEL NUMBER

effect of synchrotron radiation

is small.

QUANTITATIVE MEASUREMENT OF LIGHT ELEMENTS ON THE SURFACE OF
VACUUM CHAMBER MATERITALS FOR ELECTRON STORAGE RINGS

Ken-ichi KANAZAWA, KEK, National laboratory for High Energy Physics

Minoru YANOKURA and Michi ARATANI, RIKEN, The Institute of Physical and Chemical

Research

To understand the basic behaviour of the desorption due to synchrotron radiation seen in electron
storege rings and to know the factors influencing it, we started quantitative measurement of light
elements on the surface of vacuum chamber materials using ERDA. The first result is the
measurement of the hydrogen depth profile for an Al-alloy vacuum chamber of the TRISTAN
accumulation ring. A dense hydrogen concentration near the surface is observed (Fig.1). The
surface irradiated directly with synchrotron radiation shows the least hydrogen content which is
about 1/10 that of an unirradiated surface. The observed hydrogen concentration is the source of H,
desorption during exposure to synchrotron radiation and probably corresponds to a surface oxide
layer of aluminum. Measurements for other technological materials such as stainless steel and

copper under various surface treatments have been also done.
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Table. : Results of RUNOQI1-RUNQOS.

RUN Electrolytic time Measurement of protons ( cph ) Fusion rate
1501-2400ch  701-1000ch  301-4096ch  ( fusion/d-d/s )

RUNOO 165. 5h 0.103=0.025 [.010.082 31.6+0.437 1.29x107%*
RUNOO2 120h 0.125%=0.032 1.29%+0.104 36.1%x0.548 1.52x107%4
RUN0O3 5% 74.39%h 0.094:0.036 1.01=%0.117 35.6%+0.692 :
RUNOO 45 503h

RUNOO5% 956. 7h

¥ : 0.1M-LiOH/H.0 solution was used for electrolyte.
% : Protons were nol measured.
¥ : For the calculation of fusion rate, d/Pd was assumed to be 1.

COBRIKEBOEAIIDNT

RUNOOLICHB W T EMRBBENSOCL EIz#E L, LAL. FIMBEM. ESREEIIOT
HHMEAL T2 T, FhAPBAFHBIIZ00BZELEIH D> T, TIT
ChobREBICHELT. EFPORBOEI2RINOL. RUNOOSIZE W THXT, TOH
BOHBMEBMRAEETI-IAMSInput Pover W ERTAOICKE LT, BREEEERS LR
HobTHIIEENRohc, (RN ) RO TP THERLZ LALOWTHEHBEOERET - 12

BRbE - LA®. FTxE-Jodg. JLuv-Fx&L. Lodrd - &LHE,
whiEs - 05645
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The cell for the electrolysis.

Measurement of protons and heat in the galvanostatic electrolysis of the
0.IM-LiOD/D ,0 solution

Shinya MIYAMOTO, Keisuke SUEKI, Masatoshi FUJII,
Toshiaki SHIRAKAWA, and Hiromichi NAKAHARA
( Faculty of Science, Tokyo Metropolitan University )

Detection of protons is generally more sensitive than that of neutrons
due to its Jower background. In the present work, protons were measured
to confirm the cold fusion phenomena that might proceed through the
reaction : d + d >3H +p

Galvanostatic electrolysis of the 0.1M~-LiOD/D,0 solution was car-
ried out under a constant current of 200mA ( 100mA/cm? ) with a 25um
thick Pd foil as a cathode. A 4.5cm? surface barrier Si detector ( SSD')
was used for detection of protons. The void space in between the Pd foil
and the SSD was evacuated with a rotary pump for reducing the influence
of Rn in the air on the detector signals and for avoiding the energy reduc-
tion of protons. The 0.5%—-Pd alumina pellets were used as catalyst to
recombine the D, and O, gas into D,O in order to keep the amount of the
electrolyte even after a long period of electrolysis. The current, input
voltage, reference voltage, and the electrolyte and room temperature were
monitored. After electrolysis, Li contents in the electrolyte, in the catalyst,
and in the Pd foil were measured by ICP-AES.

We will report the results of the measurement of protons, heat, and Li
contents.
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RECOIL PROTON ENERGY SPECTRA AFTER d-d AND SEQUENTIAL
NUCLEAR REACTIONS IN DEUTERIATERD TITANIUM
Masayuki HIRAGA, Kenji YOSHIHARA, Department of Chemistry, Tohoku University
Keizou ISHII, Cyclotron and RI Center, Tohoku University

Jirouta KASAGI, Laboratory of Nucler Science, Tohoku University

Recoil protons produced on bombarding deuteriated titanium with deuterons
were measured with surface barrier and Li-drifted Si detectors. The energy
spectra of the protons showed sometimes high energy components in the range
12-19MeV with unindentified peaks. In less frequent cases, a sharp peak at

14. 1MeV has been detected very clearly. The occurrence of 3He is under
examination.
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Mossbauer Spectra of Lron Glazes

STUDIES ON GLAZE OF POTTERY BY MEANS OF MOSSBAUER SPECTROSCOPY AND
ELECTRON PROVE MICRO ANALYZER

Kazutoyo ENDOV, Hiroshi HARUTA", 1) Showa College of Pharmaceutical Sciences,

Takuma SATO?, Motomi KATADA?, 2) Department of Chemistry, Faculty of Sciences, Tokyo

Metropolitan University , Masami NAKADA”, Yasuyuki ARATONO®, Masakatsu SAEKI”,
3)Department of Chemistry, Japan Atomic Energy Research Institute

Chemical states and distribution of elements of iron-barium glaze prepared from commercially
avairable materials as ceramic arts and from chemical reagents were investigated by means of
Mbossbauer spectroscopy, X-ray diffractometry, and electron probe micro analyzer(EPMA).
Maossbauer spectra showed a doublet of paramagnetic high-spin Fe(IlI) incorporated into
aluminosilicate glass, crystalline silicate, and magnetically-split hyperfine structure of hematite,
depending on the iron content. The results were also supported by the X-ray diffraction patterns.
The EPMA indicated stripped patterns on the secondary electron images, and florescent X-ray
analysis proved that the patterns are due to the heterogeneous distribution of elements in glaze.
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MOSSBAUER SPECTROSCOPIC STUDY ON THE DEPTH PROFILE OF IRON COMPOUNDS

IN PADDY SOIL :
Motoyuki MATSUO, College of Arts & Sciences, The University of Tokyo
Takaaki KOBAYASHI and Hirokazu TACHIKAWA, Interdisciplinary Graduate School of
Science and Engineering, Tokyo Institute of Technology

Chemical states of iron and their vertical distribution in the paddy soil have
been investigated by 57Fe Mossbauer spectroscopy. Relative amount of paramag-
netic Fe®* has no dependence on depth, whereas that of magnetic Fe®* decreases
with depth. The paramagnetic Fe?* can be divided into two fractions which show
the opposite dependence on depth each other. The depth profiles of the iron
components clearly reflect the chemical conditions characteristic to the paddy
environments, and the origin of the iron components is also discussed.
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1) Y. Kobayashi, M. Katada, H. Sano, T. Okada, K. Asai, and F. Ambe, J. Radioanal. Nucl. Chem. Lett., 136(5),
387 (1989).

2) Y. Kobayashi, T. Okada, M. Iwamoto, M. Katada, H. Sano, K. Asai, and F. Ambe, Hyp. Int., 54, 585 (1990).

3) J. Hesse and A. Rubartsch, J. Phys., E7, 526 (1974).

Magnetization and Mossbauer Effect Studies of Fe, Ru,Si
Yoshio KOBAYASHI, Takuya OKADA, Fumitoshi AMBE, The Institute of Physical and Chemical Research (RI
KEN). Kichizo ASAL Dept. of Applied Physics and Chemistry, The University of Electro-Communications.
Ferromagnetic properties of ternary compounds with a chemical formula Fe,_Ru,Si have been attracting our atten-
tion. It was found that the values of the magnetic moment per chemical formula extrapolated to 0 K are almost
unchanged in the range with 0<x<1.0, and decrease drastically with an increase of x in the range of 1.0<x<1.5.
®Ru Mossbauer spectra at 5 K on the sample of x=0.5 and 1.0 show hyperfine magnetic splitting. The hyperfine
magnetic field derived from the spectra is unique in the range  with x=0.5, but widely distribute in the range with
x=1.0, suggesting that Ru atoms are distributed among the two different kind  sites. The present resuits are dis-
cussed in conjuction with the results of 'Fe Mossbauer as well as X-ray analysis.
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T. Takabatake and M. Ishikawa, 1k L
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TDPAC AND EMISSION MOSSBAUER STUDIES ON °°Ru ARISING FROM °°Rh IN YBa2CusOr-«
Yoshitaka OHKUBO, Yoshio KOBAYASHI, Shizuko AMBE, Takuya OKADA, Fumitoshi AMBE,
The Institute of Physical and Chemical Research (RIKEN)
Kaoru HARASAWA, Masuo TAKEDA, Faculty of Science, Tcoho University
Kichizo ASAI, The University of Electro-Communications
Seiichi SHIBATA, Institute for Nuclear Study, The University of Tokyo

Hyperfine interactions of °°Ru arising from ?°Rh nuclei in YBa2CusQ7-x with
x€0.2 and x=l were studied with TDPAC and emission Mdossbauer spectroscopy. The
superconductor YBa:CusO7-x (x€0.2) was prepared by conventional heat treatments
in oxygen, and the semiconductor with xxl was prepared by heating the
superconductor under reduced pressure. The TDPAC and Méssbauer measurements show
that Ru ions exclusively occupy the Cu-1 site
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(BEHL) (1) MMNAKADA,T.TAMEGAYA,H.NAKAHARA and K.ENDO,

Hyperfine Interactions, 70(1992)1241.%%,

DEVELOPMENT OF A NEW SYSTEM FOR COINCIDENCE MOSSBAUER
SPECTROSCOPY.

Masami NAKADA,Yasuyuki ARATONO,Chiaki SAGAWA ,Masakatsu SAEKI,Department of
chemistry,Japan Atomic Energy Research Institute.

A new system for time differential coincidence Mossbauer spectroscopy is developed. The system
uses two ADC modules. One is for a information of time after 122keVy -ray emission, the other s for
a velocity information. A personal computer and optical magnetic disk (600 M Byte) are used for a
flexible data handling.
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FINE STRUCTURES OF LX-RAYS WITH A HIGH RESOLUTION
DOUBLE-CRYSTAL SPECTROMETER.

Junji ITHARA, Takashi OMORI*, Kenji YOSHIHARA

Department of Chemistry, Faculty of Science, Tohoku University, Sendai 980, Japan.
* Faculty of Science, Shizuoka University, Shizuoka 422, Japan.

L,, x-ray spectra of niobium and molybdenum compounds were measured with a high
resolution double-crystal spectrometer. The spectra of metallic compounds showed a broad
peak, while there were two measure components in the spectra of other compounds. The
spectra were analyzed by the Lorentz function fitting. As a result, the spectrum of metal
consisted of two components with a FWHM value much larger than the other compound.
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Figure 2: The zero-field muon spin relaxation
rates of the Gaussian component.
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1) "fm@bkwt“‘;ﬁé(lsaviﬂoﬁﬁm ) BALFEHOIFFLE R (19884 H  H)
3 EISEAHMLE R MRS (1991 LLA  RBR), ) HA(LESP0IEFES (19925E4H , H )
A uSR STUDY OF TOTALLY DEUTERATED HEXAAMMINECOBALT(III)

BROMIDE

Hideaki KAGETSU, M. Kenya KUBO, Noriko SHIOYASU,
Takeshi TOMINAGA, Kusuo NISHIYAMA, Kanetada NAGAMINE,

Faculty of Science, University of Tokyo

We have carried out uSR experiments on [Co(ND;)¢]Brs. Based on the
Gaussian type muon spin relaxation rate and its temperature dependence,
we assign that the muon stops in the complex nearly hydrogen atoms as
in [Co(ND3)e]Cl; on which we previously reported. We observed an addi-
tional exponential type relaxation function at 5K which was also found in

[Co(ND3)6]Cls below 50K, but never observed in [Co(NH3)e]Cls or [Co(NH;3)s|Brs.
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Fig.l Pionic X-ray intensity patterns of the Balmer series in Carbon. A compar-
ison between experimental values and cascade calculations is shown. Vertical
axis shows the ratio (n-2)/(3-2) nomalized to the result of the cascade calcula-
tions in which the initial orbital angular momentum distribution of captured

pions is assumed to be statistical distribution(a=0).

INTENSITY PATTERNS OF PIONIC X-RAYS EMITTED FROM ORGANIC COMPOUNDS

Toshiharu MUROYAMA, Atsushi SHINOHARA, Eugene TANIGUCHI, Junichirou SHINTAI,

Michiaki FURUKAWA, Faculty of Science, Nagoya University

Tadashi SAITO, Kazuhiro TAKESAKO, Faculty of Science, Osaka University

Nobutsugu IMANISHI, Faculty of technology, Kyoto University

Taichi MIURA, Yoshio YOSHIMURA, National Laboratory for High Energy Physics
Pionic X-ray intensities of the Balmer series have been measured in carbon and

oxygen of organic compounds. The difference of the intensity patterns in the

organic compounds was found. A comparison with the cascade calculations indi-

cated the initial orbital angular momentum distribution of captured pions af-

fects the X-ray patterns. The influence of the molecular structures upon the

angular momentum distribution is discussed based on the 7~ transfer process and

the large mesomolecular model,
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ABSORPTION COEFFICIENT AND POSITRON ANNIHILATION IN EPOXY RESINS

Takenori SUZUKI, Yuichi OKI, Masaharu NUMAJIRI, Taichi MIURA, Kenjiro XKONDO,
National Laboratory for High Energy Physies,

Yasuo ITO, RCNST, The Univ. of Tokyo,

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

In order to study the water absorption rate, positron annihilation has been
gpplied to four kinds of novolac .epoxy resinms; cresol novolac (CR), tris-
hydroxy-phenyl-methane (THPM), tetra-methyl-biphenol (TMB), &and bisphenol-A
(BA}), were cured with phenol novolac. Three samples: CR, TMB, and BA, showed
almost the similar absorption rate, while THPM absorbed water twice as fast as
others. The absorption rate was well correlated with the results of T, i.e.
volume size of cavities among polymer chains.
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AHWTF Y 77 —B 02 REL
Table1. A selection of porous silicon layers used in this study

Semple No 91030 91032 91039 31060 91083 g2013 92014
HF concent () 460 460 460 460 250 400 550
Current:macmdy 100 100 93.3 122 370 102 10.2
Thickness(um) 101 30.0 28.8 40.0 35.1 100 97.2
Porosity 0545 0653 0580 0536 0686 0567  0.526

R e e e L S i e L e

3, EBRBERERUER

M1UBILEL )2 vHTORBEFHFG@®AR7 b VOFERT. 1 0nsDFFCR
WEGRAPE%E SR, ChEBHSARALY RS beo9 ADFBRERLT VS,
Table2 W & N BHKRS EFOWMEETR T, M2 BEBHLHE Vv ENAV I ) oy
DKy T5—EBDIRI7 P VOREERERT, ZHLEY Y I v ORBREEZLRTS *F
A4 -LLTO0. 609BEBELNk, COR VI YT icEBYBH0. 4581
HrTtkhk&El, 5 EY e =2g AORERERELTWS,

WHEh2WE WEIELI EOLLHES LOHLBVTBE
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CHANNEL NUMBER
X1 &FLEyYar&En ¥yyay
D FF AN T
Table 2. Lifetime and Intensity in Porous Silicon
Sample No. Ti(h) t2(l2) 13(13)
ps{%} PS(%)} ps(%)
91030 230(75) 872(7) 25800(18)
91032 233(88) 668(5). 23600(6)
91039 230(30) 696(4) 26600(6)
91060 227(85) 583(7) 23300(9)
91083 233(91) 1030(3) 36300(6)
92013 194(60) 322(39) 4500(1)
92014 173(47) 283(51). 5300(2)
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Measurements were carried out on the positron lifectime and its Doppler broad-

end annihilation radiation in porous silicon. A very loné lifetime of a few ten

of nanoseconds found out.

350°C.

The S-parameter increased upon annealing in vacuum at

It is pointed out that a positron/positronium spectroscopy is very useful

in the study of physical and chemical properties of porous silicon.

The Study on Porous Si by means of Positron Annihilation

Katsuyuki [da. Yoshiko Itoh: The Institute of Physiéal and Chemical Research

Akira kinosita: Tokyo Denki University
Hideoki Murakami: Tokyo Gakugei University
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2B11  IMRERRECHT SRamtnol#ng (102)

(A - HFREAEEX) OFHALN - SHPIT - SxX—
BEE*x - RB|INBEE
[#E]

HECYREERIDILEAENREBI S, ChIZHHKRIC X DDINEO TN E
CHERODTHDILEALNTVWEN, TEOANALAELTUBHBETIE R WL,

BEE, EYIVCHPEIIVEFORBUMESREMFHZ b OBIRES
DTVWBIN, Ch50MARHER. HMELV ANV TITDODATWIBERS W, &F
MREOEEHIE, MRHAPGWMHOHELET I X2 KpUCISDNMAZA VT, (1) K
HBLCLZWAOBBEZ2HIIHRARBXCZOEMEF 2R ULET L
(2) AFURNVOBHRRAT, DNA OBHBEBEEBZ2NMITZIANILER
BHdazt, ZOEBMNOEDIE, YyBICEX>TEBRIT ISRV EESRTCHET
32 THB, ’

BIEVEIREHMHEE. BLXCTOERATHAIL7XANEVEFMNIT A
(Na-Asc) R BRI EHOIFF Y HL — MEKS) DWW CTEERN R R
oWTHEL 72,

SHEIISEERNAERET V. ZOBREDLWTOEREZHAA L,

(28]

LEABRCRZ AR NAa_tﬁ 73 Z 3 kpUC18 in SSC buffer, PEEIME
ORFEME K ONa-Asc OFCg @ P hFH Y (EC) 2. BEHEHA : *°Cor &
REEAE (60~10 Gy/h)3. BiHROFESLE - HIDROE G IEDINADCCC
BGREBEEL UE, (Fig.1)

4. EBB%E

DNAAR B E MR 2 /ML, v W2 W 3wmm%Mmm
HUk, BREChZI=ZFNVEREKBE § e
Alc&kbCCcC,0C,L, BEDINACHBEL. ¥ double strand-bre sk dngle strand-break
AEBEBRBRICTEERBEZT> 2. COF // \\

ReAWTTYY PA-S IO ARERLT —~— ) wen ciralar
W, Fig. 1o K DBBOBEEGV 2 KD 2, liar o

ayho—-VEIBEEWHEOERMOS O, cce SURVIVAL‘C-C‘E“?'Q(O::'—L‘
REHOBOLEODWTEARORIEZT DL pig.1 hethods of lhe anmlysis of radlatlon induced
HbOEFEMALE, strand breals o ik
[(BRERUBE]

DNACREMERZRMULCC-y ME2RHALE. £OHR, Table.liZREN B

BPNWTHS. XLBPUVAX. XLEBIS30nE, KULBMUVEL
BEEHLED
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O, BEMBBEEIBHBCN I2BVWHANRET LE. CORRZER
LT, BE0ORATH BNa-Asc, 3T F VB OVWTHBKICHNREZ, Na-Ascll
SDVWTOHERZFIg.2TT, COHBRID. Na-AscERMOINATIEF40%
OMBEEEEE ST TVWEM, Na-AsehHET I LICkD, RoXSRE#E
HEETUE, LOL. RBHOBATHNa-AscETOWREICHKEL TINZH#
BL7E, FFESROAP Y-Sy TELEKZBEDERENS. CHH50MAD
KESOHNVDANRYSy— LTHERALTWBRZ ENDOP D%,

EGCglc W T AR ER 2T >k, EGCeldMHFIc L TR ERFBYR
#r LB, £/, EGCgldNa-Asc G R b, KBHOBETHINZHEFE IS Z
BV VWS ERNF LN,

EBLIEHTFFYEODVWTEARORRET V., ECe LB 2{To L,

Table 1 Protection effect of green tea —ir 7 T
extract on “°Co y-ray damage of DNA. oo olrad |
E 80+ oNot Imrad.
Green lea extract irradiation CCC survival Tzf 60t
) 3
Added Irrad. 88(76) 8 %
Not Irrad. 91(102 ) 20
Irrad. 42( 47 ) Ol L
Not Added Not Irrad 0 10 ' 100
(Control). 89(100 ) (No-sd) /1074

()

Fig. 2 Dependence of Na—-Asc concentration

is the rerative Values to the control.
on survival of CCC form DNA.

Taken DNA: (0.02 48/ xl1) x 3ul in SSC Buffer

Taken Green Tea Extract: Taken DNA: (0.02xg/ 1) x 4« in SSC Buffer
(Green Tea lg/boiled water 200ml) x 3/.4.1 Dose: 26 Gy/h x 2h. = 52 Gy

Dose:

16 Gy/h x 2h = 32 Gy

SRR
1) HR ¥ 2B 6 SEFER (AWK - 1992) @BFRFHKI P.530

PROTECTION EFFECT OF GREEN TEA EXTRACT ON 7 -ray DAMAGE OF DNA.
Goro AKAI,Hiroe YOSHIOKA,Kouichi YOSHINAGA,Hisashi YOSHIOKA*,
Kunihiko HASEGAWA(Shizuoka University,University of Shizuoka*)
Protection with green tea extract and the ingredient, sodium
ascorbate,epicatechin and epigarocatechin gallate,on 7y -ray damage of
DNA was examined. These materials showed effective protecting action.
ESR study was carried out to make clear the mechanism of the
protection. It was considered these materials shows the effect
through scavenging of hydroxyl radicals. |
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2B12 LR MTHERE: 2V T AES R )4 Redte B-F7 bV
: XL —hoHECVDHRIA
(BINKERM, HIAKEH* O K% R, #Hf) {HEp

vzl ik, B -PrhrFL— b 2EEELAE LT3R MHTH
(CVD)YE%E, ZVv 2 /4 RBEUOT7F /A4 MEEBOWMEARIKIZHALL L LT
W5, ZNETEL UTHEREYE, BREfCENR VY "af 24— MEEE
ELTHRIINTE . T TRIVE/ARFBIUCRMNIYA, ISURRILY, S48/ 4
FEEY, BLU7 v ItHOFBIZONWTRNTz, HEOAFTHETI2RASDOEREE
StlbtEYE, A2EHOVERaf A2 F L — b 2FHLTHIWVEQ)RELD
BEBAFY 7T EFATE RN FL— 2R LT, CVDETARLEI EW
SR DONTHE L, (2)Dxt4 & LT CsLn(hfa), ¥ L — MASCVDJEHRE & L TR
TEBNE 0%, B, BELENELEOBRELOCVDRIEZ#HREH Lz, 0TS
MIEFHAFEEXL—FELT, VDL ESUE /A4 ROWAEEL~FF 707k
FATEbFL—b (TiLnhfa),, Ln x5 % /A FEREZRT) OREE 20
FRMR LU B EZHRE Lic, & HIZCVDER & LTOREERIC OV TH Uk,

(8] JFBEFL — FTlLothfa), T, In(IHE LT, 5> %/ KELT
Nd(IIh%, EZ > 4%/ A & LTYbAD & ETHRF Lz, ZHE TIZTL Ln(hfa), DERK
DNTOREFIZRND T, AROEERN 2 FH8HICsLn(hfa), D Lippard® 5k & 37
LL TN oDtk Lz, TORTROFEBRNWRETH o7z, T
%) —NHTTI() fiBE 2 R < B LKL, Biift~FY7aa7EFL7E by
(H-hfa)% 48Nz 52 212k Y, Tihfa B4EKT 5. Tlhfa ELn(NO, ), &A=& /) —)L
YA TE : DOEATRIES® D, pHESOIZHBET D Z Lick &Lk, L
NLBEZ > % /7 A KONAIDOF L— MINPRIZAE > TREREN, TZ > % /4 FOYDb
(IIZEA LIz YD TR L T40-70% TH » Tz, BEGHEEIIS0% =% ) —Nic X bF
AR LTS, BMIEREOGRKICLITBRHLPICLINEEZ RS,

K554 U7 Tl Ln(hfa), (2D X BEMIE L CBAIE(TG-DT A 21T o7, BRI
TOA 2 A RRITE FHREEE(70eV,300 4 A) TR ZEE E160-2000C T T2, ZOE R
AT I E BB E R 1000L R Ch o . 7 2 CFABHChRE Uiz, Bl
HE2ERTAS-200% A5 A% FAWTN,H AFE R T (FR3E500 ml/min) T H45 3 £ 10K/min
TRIE» 5400°C E THIE Uiz,

REFER LIz TIYb(hfa), ¥ L — M GEERFE LT SEACVDRIGE A Lz, A,
IOEHEXL — FRITCCTHARESRAOX v U 7T H ATER, RKIitH AOBHZED
HBNET7u 1 2 /BEOREARE, THETHE LEKILAS S0C)h TRIGX®
fro BISERYNIE S 5 AR Lic IS E /23R & LT, &R ERBHzZo% X
W E2 T, EEPMOREREOHMRAESRE, A% L — bOKRIE, CsLo(hfa),B X
UTI(dpm) DES R & el U Tz,

HEDY L5~ LBLDILOK
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(550 L Z%2] B8 L — FTIYb(hfa), OB TRERIC L 2EREMTHELNDE
RIS TRV N, HRAFA UL EDIIR IR LIC, ¥ — bH AHTIYb(hfa), D
JBETCdH 5D ET D E"molecular ionTX BB Hm=12061272 505, AEEIMT O HIEREH
AT H DD T'molecular ion"ZBHITE R o7z, L LA THDHBm=9990 & Z
A1z Y v R(hfa=207)72 1HREE LTz JE O TIYb(hfa), BB TS, ZOZERrDH
¥ L — bH RADILFEATIYb(hfa), DTG TH D LHETE S, BWIEOKEREN 1ITR
L7z, TIYb(hfa), & TI(dpm)? T Ghifit £ TIYb(hfa), D T ABIFR %R Uiz, TIYb(hfa),
TIFEERADO% T, 192°C THUEZ T ZEFEQ40°CLUR) OfhIT200°C L 3 DODT A
WG — 7 SRS NS, EBRBRLIMC209°CHEE T A HLOEARRBZ > TnHZ L%
FRLUTW3, Lizas- TTIYb(hfa)ZE OCVDERO MR EIX AHEET LIE I > T
WEWTOCIZERE LTz, E72TI(dpm) & ¥ D HEFEMENENZ & 234 5 7z,

Tahle 1 Partial list of peaks in » 4.0
the mass spectrum of T1Yb(hfa), 3
993 TIVb(hfa)s* 1 §
794w Yh(hfa),~ X ©
725 s (COCHCOCF)Vb(hfads® g T
587 s Yb(hfa),* < ]
537 s ? £ |71e0
412 m TI(hfa)* §
350 S ?
205 s Ti* .
139 s 2 50 100 - 200 300
69 vs CFs* Temperature / °C
s = strong, m = medium, v = weak Fig. 1 TG-DTA curves of
v = very Tivb(hfa), (—) and TI(dpm) --3

TIYb(hfa),F L — b H R & KIEH A & DBCVDIEDOR. FiElDCsYb(hfa), Th ik
Rk 5IzCVDEBRTTIEYbD B BUEABRE Z > Tnd L 5 THB, CVDDOFRERITZ
NETOYb(dpm),. CsYb(hfa), 3L UTI(dpm) DFEHR L TIYb(hfa), % ik LTERT 5.

A SOURCE CHELATE FOR CHEMICAL VAPOR DEPOSITION METHOD . PREPARATION AND CVD
PROPERTIES OFSOME LANTHANOID B -DIKETONE CHELATES CONTAINING THALLIUM
Ryohei AMANOA, Schoo! of Allied Medical Professions, Kanazawa University
Yoshinobu SHIOKAWA, Institute for Materials Research, Tohoku University

A new volatile TIYb(hfa), chelate has been prepared as a metal vapor source
for chemical vapor deposition, and characterized by mass spectrometry and thermal
analysis. The TlYb(hfa), chelate was found to sublime both in air and in vacuo
without decomposition at temperature 160-220°C. CVD survey experiments have also
been performed to evaluate whether the chelate gas could react with reactant
gas (0, or CF,C1,/05), and be applied to the synthesis of composite compound
containing Tl and Yb.
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2B13 R RE - AN R 0%

GriBRE) AT R, OBFHFEM, WHEX

1. RRAEDP LOBRIKTLHKIZI, FEEXETLI2b0LFBEAT I 0N
BHEORIKTEI DL 2 INTFTHRADIEETIHEELTCETHEY, FATL
AERFEREREO S 0, RETLAEK T AKILEBIEED b 01, HEH
KRWHELTETW S, ZD®, RRARKNTEHVWATLERBEICBVT, g
HEHEBROBERIHCEEL hoTHY, PEOFELFHH CIREFBIGB50~530 nm)
& ARBIRG00~700 nm)D T % —FEICTLRIE T ALEDAT L, £ THRALZTA
BEOAENTHE LA, —@Eonsc, ZHERI LOFEBICBW TEEREIITLS O
—h =T REARBUNET AL OERLEEY THEMEL ., FOMREEFARITCN D,

2. ZIRENU EOEBORBRAED HFEDO—2 L LT, TLHMBEBLTLELEND=RT
(BE. BE., BE)TLARY MVDF ¥ T A 55651 %E A5 §E 72 IPDA(Image Intensified
Photodiode Array)3 0t 2 7 A 2 BWEL 72 Z2oHIE, TLERBEZHBE LT, 2K
R(H - REYBICIRE L THERCRIOCRLEEZHEL, XrFEHE _EEy 2 -
BEFBFARBTLAERE CH L, AIZOEE T, WIGRTLESEL, /X7 FIROA X
7 MvE L TEGEESAS0OFEOXF v 7)) - 0o b 112y MNEEBESE 5,
OB, TLARZ MVIZHIB LB TIREL, EESA, R R LT L
THURFGEL L, BEEBFICBW 74 b5 A4 — FT502F v ¥ 2)V120.02%8
BIZXAEY —ICRY) AR, —BEICEE L3SOED XS M IVE—DOBEEIZ AN K
VR LTERERSE, TOZXRTTLARY MVERZ D L IZTLARY MVOR
BIEEA R E RS, BEL, b—F =, €T I v rMBBGEPRE N LTE
BELEHART I ARV, AEOMBITE D L) TLELE ET0L ZADORES
A M4 THRBLT, FEICHERLZETERIBBES 25 &) I AOLETHEE
(PMT)DREIZENT WD, KT A NVY —GRI v PEKERRAN Y FXZAT 400
sV ELIKE, 20CEEEIL /A X% HA SERPMT TR L, B2/ UL A HE
LY, ZROBEHEBICBOTHRBCEREICTL/ O —h -7 %285 2 L5AgEL
o7z,

BLbETCOB, LbvoRslL, S92 Lwediwn
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ZRILA T4 VaNERE TR, BERSTOREEE 7T v oKk BEEBE
EDHEBDPLERIINTAKREOHELITTo7, ZOER, RERBTERENS (.
TR RBCTREME B E80hoT, COEBTHRILERELRIITLI_EOR
TR FREYHD LD ZRITLTLANRY MV AREERERLLDD L2 TRICRY, A7
PVIZE D IR R 4005 | ’
U(wé:&ﬁ%%%%o~ﬁ\ :
:$@mn%ﬁ%?%%

BONTEHE %%ﬂ@b%“
—5%Lxhiéﬂ/77%ﬂv
va v OMICER L., BE
WD 7075 ARERASGEY
NTAHIEITLID, —HoXY
OV TONERE & 7 VITHHE
WokesEd Tk, OB
DEFET, TLEERAI R /IT X
— 7 —DFHREFRA—IDOL . . . '
v F L, R U4 DTS A ARREAAAAS NALELALAD! AR SRS

FRBRIC BT B YRS 5 0 Womength (™0
A= — 5B RS L Fig. TL contour map of quartz grains mixed
ST with plutonic and volcanic origins.
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DEVELOPMENT OF HIGHLY SENSITIVE SYSTEM FOR SIMULTANEOUS
MEASUREMENT OF BLUE AND RED THERMOLUMINESCENCE FROM NATURAL
QUARTZES
Tetsuo HASHIMOTO, Nobutoshi SHIRAI, Shuei SAKAUE, Faculty of Science, Niigata
University

Since quartz grains in sediments commonly emit red and/or blue TL, simultaneous
TL-measurement in red and blue colour regions is required for the accurate TL-dating using quartz
inclusion method. For this purpose, two kinds of TL-measurement systems, consisting of an
IPDA (image intensified photodiode array) on-line spectrometric system and an assembly of two
photon counting parts installed two PMT, have been developed and their performance was
compared. The former is suitable for qualitative TL analysis, whereas the latter showed high

sensitivity.
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27B14 BRALER |2 PE D KRR TR T HOTLEEDHIRE F0
hi o A L F—HEAT L B A~ S b ILEELl
(FBEKHE) BAREE, OFFLE. WEE%, BHEM

<H#>

RIRA D & DEECICE S 3 AHIRBETF ORMZETHEIZOMIRMEBIC L VY EL D |
ke LA F — AR CEERTFICEREL Twd, £ TRADHIEETIE, BEICB
WTEHEE L - BB, OB L RRAEN T2 5 FCHFATLEESBIE SN
DTHFBRTLHZE LAV TEYELARE L VBRI ANV —EEN KD, Fofin/ 5
A=Z DWW THFEL TV, TS ETLMED L EBBEREIZOWTORF T IT>T& 7,
L L, BIZBAOEELHEEC TIPS W TRTLEEBE 2 0L, FHTLIC
FTHFRBETLOMMESEML TCWAEMSRONSE Z L 26, FRTLEM ISR E I
TLORRL 2 )V ¥ — UM% EOERERI/ITA—FIZOWTHEHME L., Ff &FOTL
DEIINT A= DOHERELITH) T LI L7 T BRI -8EHOECVIIE -
TRBANRYS PVICERPE L TWAEZEDPPELLTHEDT, ALWICEHER 22
TeBE RS T, BMERIIC L B2 REARS PVOBLRE) T L & LT,

<EER>
AEREIIBINEAKMMEREROELT L VB L2302 B i, LR VY —
WAL LR Bk e A L 5 70— — TR B B ER (MZ80B) 2 %2 b & L 718
(10.CODORIBYD T T 5 A EHMBAATIT o0 BONITLZO— D —TIZBUTEE
K= DL EFY)DOEHITE W TTLEE AR L o TELYEIN S ; i(1)=C-
exp(-EkT)o & T CIEH, BRI ANV F—¥-A, kKA NVY TV EHTH L, &
OFFED LT, TLREO AR In(D% YTIZH L TArthenius 7’ T v b L, #OfH X
BADLFIRE T A NV —BMEL RO, COEERD LIS —h — TGRS 7
4y T4V T L, FOMOEFERIINT X —F 5L 72, TATEICERUIELINZ
XEBEAMETLRIE 24T\, 15 & TLIE ORIE R e L, EROBRIERIRRE b s
Lo BLEDBEIZOWT, #ROFATLAZEMU M, RETLREEIC2WT b, Bk
TRV F— N R OZFDMOEERN /ST A— 7 #5HMAL ., HELE L7,
BHANRT FVOBFEIC I, BEEELTLREEED ZRT (BE. RE. ) TLA R
7 MVDF v T4 YRR EATE BE 7% IPDA (Imagelntensified Photodiode Array) 1 & 4 3%
VAT ARRAW, TOZRITEOT—F BFEIL, TLE -7 ORERFEEMNE»HREIC
Db LS EEBBERLELANRY FNVOFHOBILEEIZ L LT,
<HEE>

IS DM L-AEEBICBWTKRATLAEER L D Z20oRNEOWNAE & A MElO R B
TIEBBEESPALPIE-TWEI BT Dol T, BRI ANVT-BUEDOEDS

FLbETOB \w%@iévé\é#5itwéiw\L%wwstp
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bEBRE OEITRIER S, FEIOEEIC DWW TId#5800°CLL F DB ECE O Vel % ST
72bDTHhBLEHERIN, TORMZEOR S /NS WIMIDREHZOVWT, g F
VE—ERIERZ S COFOEBITME ., FBERTHITV, &L, Figld by
B LI AR FREELIVERBICE W CEBE AV F - EEICBWTIIEIZE
CEEZRLTWADIZH L, BEREICOVTIIRETLOFPAE WMEZRLTHBY ., #K
BTILSEMIZL DV RETHHESIINTTOFRE KL Twb, ATHWICET ML
7o BRI OV TH R R ERIEL N TN D,

T/, COFRBOENART MNVBIERE R, LEBRFRLHERETFig2llRT, &
NEBUHBOEREDHEDSL, COFHEDOBIZE > THEBBEROAMFELLY —
I REHEBICOIBON TN LI ENGh o7, BIE. SHICEMLEREHEART PIVE
LIZ DWW TDBF 21T > T b,
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Fig. 1 Activation energy of red and blue TL.  Fig. 2 TL contour map of quartz grains from
fromN-44 sample. The sample was N-44 sample. The sample was
irradiated about 8.7kGy X-ray. annealed at 900°C for 10 hours and

irradiated about 8.7kGy X-ray.

CHANGES OF ACTIVATION ENERGIES AND TL-SPECTRA OF NATURAL QUARTZ
GRAINS ASSOCIATED WITH THERMAL TREATMENT :
Tetsuo HASHIMOTO, Masahiro ICHINO, Shuei SAKAUE, Nobutoshi SHIRAI, Faculty of
Science, Niigata Univesity
Activation energies concerning trapped electrons of natural quartz grains, extracted from old kiln
material, have been determined using a repeated initial rise method in both red and blue-TL regions.
Activation energies of red-TL showed high values than those of blue-TL at higher temperature
beyond 300°C. Thermal effects of quartzes on TL-properties were also investigated from the
TL-spectrum changes accompanied with thermal treatments.
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2B15 ) RKREEPLOFR - FTLOEYEL FEFIC L 5EERB
IS8T R — HPIEIZDONWT
FridAcFEH) OFAT £, NEZE ., BEHW

(1) RERAXRKEFEHAV#EY (TL) EREZCBVT, RETLA2FEATS
EX LD EEEOBCEREBALILDTETHSL L E, TNFT TICHHLTEL?Y,
CCTHRABEDILD, - HFOTLHARZHE N FHHEL S L . wW{2hDTL
B —2I1l0& HREFEEXPLEOEREEGICHEE L EERERNATA-F %
HETAELPTEMNE L, 9. NV avHBHET LEEEE W R0ELE
RICED HREFOIAINF M LREL 2. T, BohERED LI, H
MR E SO — G — TN T 4 v T4 T B LI L BBNFNTG X — & EHtiE L B
L. TLERBEESLARDOERFREL L UBITEO 00T — 5 2157,

(2) FRELTTLERBEZRHFICES, RAREICXBRLBE LB 2HH L
fzo BN /O—Y— 7 BB LHRETOMEL ANV F UL (E) 2KD51:0
1 3B U H- 18k (repeated initial rise method)!Z & BiIE #4772, T, HIRE %ﬁ@""
B2 IEUMICEET 5720, 70 —h—TONE LX) ERS 2 EE ICE L TR 5
Wh W B AIE: (initial rise method) %, /NS WIRERIE CEBENICHAT 2 HETH
o COROEBRELARY A 7V BBNICHE T2 7075 A% HAREL, Kit
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ig. 2 Activation energy of red and blue TL from L s ) R
Niigata dune sample. The sample was B, EE—27 THH1L54eVRUNS

irradiated about 8.7kGy X-ray. Y —2713136eVE, 4 DDED W
| TRORES —H R 52 TBY
340 CHFEHFERILI0005EL L & R
Bwons,
DIEAR, i, HIk{L, 23, 35-43 (1989).
DEAR, /NE, ft, EEFEL KRR, 23, 1325 (1991).

MEASUREMENTS OF KINETIC PARAMETERS FOR RED AND BLUE
THERMOLUMINESCENCE FROM NATURAL QUARTZ GRAINS USING REPEATED
INITIAL RISE METHOD
Tetsuo HASHIMOTO, Motoshi KOJIMA, Tesu OJIMA, Faculty of Science, Niigata University
The kinetic parameters of both blue- and red-thermoluminescence induced by X-ray
irradiation in some natural quartz grains are studied using a repeated initial rise method combined
with computer simulation; a best fitting program was applied to repoduce the theoretical
glow-curves resemble to the emperical glow-curves. The activation energies along with other kinetic
parameters were compared between blue- and red-TL measurements for the same quartz samples;
there exist apparent distinction of parameters between two different colorations from a dune sands
consisting of blue- and red-TL grains. Finally, the kinetic parameters were also evaluated for the
naturally occuring red-TL of volcanically originated quartz grains and the mean life of trapped

electrons for a 340 ‘C main peak was estimated to be longer than 10’ years.
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FERAS I, SHEOFERIZIVELONEEEERFABRTOTEMME, TNITOE
MVIAYy 2y AAT7 —AX—-VEBICL VB LIS T o R & 2 L T
Bink B, BRI TOEE (446nm) OB T EAID ST < |
FLRRADPTEREBOT 75—/ 0 — (665nm) 755H VELIT &, NaDREHH »
EEBRWEESNT, AA-Y 077 L— OBNTH D, BEREPOERMICENLT
WAHEREFEHATNEI, TESADOLL LY TEMOLEL b 7 — FHIC L ) ZRTH
WCHRZ AT EDVTRELETHS ),
1) HASHIMOTO, ct al., Radioisotopes, 32, 525 (1983), 2) HASHIMOTO, SAKAUE, et al.,
Radioisotopes, 40, 219 (1991), 3) SAKANOQOUE, et al., Int. J. Appl. Radiat. Isotopes, 22, 177
(1971). 4) HASHIMOTO, SAKAUE, et al., Radioisotopes, in press.

APPLICATION OF IMAGING PLATE TO ACTIVOGRAPHY COMBINED WITH
NEUTRON IRRADIATION — RELATIONSHIP OF LUMINESCENCE PROPERTY AND
DISTRIBUTION OF SOME ELEMENTS IN GRANITE SLICE—
Tetsuo HASHIMOTO, Shuei SAKAUE, Masahiro ICHINO, Nobutoshi SHIRAI,
Faculty of science, Niigata University

Using an  autoradiographic technique combined with neutron irradiation (called
activography), distributions of several elements, Al, Mn and Na, in a granite slice sample were
observed. The distribution of the objective elements was quantitatively determined on an imaging
plate to contact with the irradiated granite slice surface. The advantageous points of the imaging
plate, involving ultra-high sensitivity and acquisition of quantitative information, are discussed in
comparison with the traditional photographic technique.

The granite slices were also subjected to obtain a variety of luminescence patterns after
radiation irradiation. The nature of the luminescence colour patterns was discussed with respects of
the some elemental distributions from the activographs.
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MU, vBAXRZ7 oA M) —CXDBZREEZEE L, *'Srid, EEEMER, 14
URBHEICKOSEL, Y REEYVVF L —va VIEREFERLT, Fal a7k
HEICLDED, SBIEHEEL, Tessier 5O Kk (  Anal. Chem. Vol 51, 844 ) %
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COMPARISON OF MIGRATIONS OF RADIONUCLIDES IN SOILS
Shinji SUGIHARA, Susumu OSAKI, Radioisotope Center, Kyushu University
Yoshimasa TAKASHIMA, Faculty of Science, Kyushu University
The depth profiles of radionuclides in some soils were compared. Radio-
nuclides focused on here were artificial radionuclides, !'%7Cs and °°Sr, and
natural one, %!°Pb. A simple model was applied to explain their distributions.
The depth profiles of some stable elements were determined by the neutron
activation analysis and the éequential extraction procedure was applied to

clarify the soil component.
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Synthesis and Measurements of Solubility of Crystalline Neodymium Hydroxycarbonate
Sanae Shibutani, Hideki Yoshikawa, Mikazu Yui
Power Reactor and Nuclear Fuel Development Corporation
(Abstract) Thermodynamic data on trivalent lanthanide elements are good analogue
for actinides(Il). The stability of carbonate solid phase and its solubility of
actinides are dependent on both pH and HCOs ~ concentration. In this respect,
we studied the synthesis method and measurements of the solubility of NAOHCO, (cr)
under low concentration of C0,(Pco.~=1ppm).
[Reference] ----------mrmm-mmmmmmmm oo
* 1 Pelmy, AR Rai,D. Fulton, R.W. (1990), The Solubility of AmOHCO;(cr) and
the Aqueous Thermodynamics of the System Na* -Am®* -HCO™ -CO,%*~ -0l -1I,0
Radiochimica Acta 50, pp. 193-204
* 2 Parkhurst, D. L. Thorstenson, D.C. and Plummer, L. N. (1980), PHREEQE-A Computer
Program for Geochemical Calculations, U.S. Geological Survey, Water Resources
Investigations. pp. 80-96.
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B OBEEMR & BEERZ Table 1  The dependence of (B) the mole fraction of

H LKA BSEKE DMSO in the first solvation sphere of Eu®*, (C)
; - S In B1(H20) and In B1(mix)," (D) AGe.(F)/RT at
Wl BysEHEhE1E
. 298.15 K, and (E) {- In B:(mix) + In B (H.0) +
N VR e
B FH bmﬁ@‘%m&%iﬂi AGee (F)/RT} at 298.15 K on (A) the mole fraction
X ¥ — (Latimer F DR IC of DMSO in bulk solution of mixed (H20 + DHS0)
ESWT) OELBHTRN solvents.
—BErL =, A R
(C1- oBeY Bshii ¢ D B
Bigt ik (solvent-separated 0.000  0.000  8.01+0.06 . 0.00  0.00
ion-pair) @B B EP D 0.007 0.015 8.11+0.09 0.29 0.19
DMSODENARE L BT 0.020 0.051 8.31+0.04 0.78 0.48
0.055 0.147 8.62+0.05 2.10 1.49
3+ - -
pEEut £C L OMER 0.072  0.192  B8.88+0.04  2.73  1.87
2N EDBRIFVEEL 0.102 0.270 8.99+0.02 3.85 2.87
TW3LH 5N %, 0.132 0.345 9.23+0.11 4.96 3.75
0.157 0.402 9.37+0.11 5.85 4.49
0.247 0.58 T16+0. i )
S DMSOREEWT 5 9.76+0.14 9.12 7.38
DMSOpENSRE(MAZHE * The value of 8.01+0.06 is In B1(H20) and the
EEREOABEAB X UABESE others mean In B{(mix).
o> L B > B IV 1 ,
T S ]
TLERT I ENTE LR, M4
& |- ‘.‘\‘* ]
+"‘w+ ..... + ‘‘‘‘‘ +
1.0 -
b
+ 1 |
0 0.1 0.2

mo}e fraction of DMSb
Fig. 1 Stability constant (B1) vs. mole fraction of DMSO in bulk solution.:

STUDIES ON THE STABILITY CONSTANTS BETWEEN Eu®* AND F- OR Cl- IN H.0/DMSO SOLVENT
Hideo SUGANUMA, Masaki MIZUNO, Takashi OMORI, Faculty of Science, Shizuoka University
Isamu SATOH, Institute for Materials Research, Tohoku University

The stability constants for the formation of EuF2* and EuCI?* were determined in H20
/DMSO solvent mixtures using the solvent extraction technique. The value (A1) of EuF?*
increases with an increase in the mole fraction of DMSO, whereas the 81 of EuCl®*
decreases. The variation of B: of EuF2* can be explained by (1) the transfer Gibbs’
free energy of F- and (2) the mean resistance energy against the replacement of a
solvated molecule in the first sphere of Eu®* by one F-. The variation of B of EuCl®*
is mainly depedent on the composition of solvated molecules between Eu®* and Cl-.
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L) OMASFESIEEL S 2 p HOBWHEETHKMEE T2V SERRO p HIKTFHE®
DEHPYRRE(R (71 > SDENPO L ER A RO 7= B 7 I v EBOBEE® p HIkFEHES X UDEHP
DERIE. B4 VREZTLICRODDIAENH - 7=

(8 -Z%) pHETHELIEONETo b ORZBRAERIE. 7. lnea/s. BREEE (a)=0.5T
OpKaldI =002 01, 1.0 TEhFh 4.7, 4.1, 3.5 ThHo7 pKaltaoifinkitic
WATAHM Chid7ub vy RBRECLI2ESTERE LIS FCORABHHOHKICE DIl
T VEBEBEIDIISS 22 LTHAENS (B0 TEREDR) . A4 VEBED
Mk, SSFA A VERABBOERICED. pKavEI s 9RE2ED,

TAYI YA - 220y A(HD)OZERE O p HE X UDENPHE K FMEIX. DEIPOHY
MR PSS TRIENZEBDTHD, I =0.02~1 0CRAIMERIIBEA oA ERL =
ABHORTE., SEBFHOVRIE T I VEEEICHL TTXRERE LTHmML = zhud
EELITIVBOLNBIUL 28EEOERERRBLTWS LHERENS, BOWEERERD
HE(log B )D P HBXUS 4 U HEEKESFR1 . H2ACTE T, BB XEHB L L TRIFTE
o kRE IIVEBEORVWEBRTOLIEKOADEREREL T, logB 1 2KD7,
logB1.logBi3. pHOWME L BITWAL, TomMcHLTREASLE chookiEk
HpKaDBALERFIC. S TERBVRBLUVEST T/ A Y EMES OEMMEBIC L) 5
ENd, £FEL TORETHETRIOEROYDBICLDEOE D DILNE L Eo>TWE,

ERELEILB - 2h0nELiEd - OCHBILUA - LLEELZ - LBEBETL
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BonkEREROKEELS. MAKSRREOBEI L DEREREZRICROE VEE
K BARORTCOBEEHEEL 72, logB BpHO—RKATC. ZDHEOKREXBLETOIT—E
EIRELz 2vaby A(IOEREROKEFEERC>WTOBREHEAK( pH=8, I1:0.7)&
BEAK (p H=6~7, 1 20. 02)DRICHIN T3 &, A TIIogB1=14.0, log B2=16. 7, FEAKII D
T p H=6TlLlogB:1=12.3, logB2=15.8, p H=TTldlogB1=14.6,logB2=17.4 %> 7%
FTAY A ET7 I VEBELOEREREZ oA (I)DOFALIZIEELL., 37 Y
F 4RI T b ABOERERBHIZRE NS, CnL>I. pHEASA X VRBRER P F /4
FOEMCHTL7IVBROEEETMTILT. ERUNIA - -THDILBFRENT

EHRO—BIIAZ-FHF 70T = 7 PHEPWRICE D ERE N,

TONIC STRENGTH AND pH DEPENDENCE OF FORMATION CONSTSANTS OF AMERICIUM{HI)-
AND EUROPTUM(IN)- HUMATES

Yoshio TAKAHASHI, Yoshitaka MINAI, Yoshihiro MEGURO®, Sakae TOYODA

and Takeshi TOMINAGA

Faculity of science, University of Tokyo

*Japan Atomic Fnergy Research Institute

ABSTRACT

Formation constants of Eu(Ill) and Am(H) complexes with humic acid extracted from
paddy soil were determined using solvent extracion system at various pH and I. For-
mation constants of Eu(llI) and Am(I@) increased with pH increment and I decrement.
Based on pH and I dependences, formation constants in environmental conditions were
estimated:e. g., logB 1=14.6 and logB2=17.4 in fresh water (pH=7, 1=0.02) and
log8:=14.0 and logfB 2=16.7 in sea water (pH=8, I=0.7),
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HFEE -, J.I.Kinm'

#=]

FIEF I LIFOXBHFEVDIC, —BEEICHEBEINS LR FD
ERIBEEINTCVLIBEUEEO VLD TH L, LEMICIZBT 7 5 F T ABREL T
RECHFELKBZEH LT VI, BEXUFTEHATICBW CIHMEER LD 77 % 5
TAZHRBEEDRTWS, —F, RRICWIESHABRRIEETH S 73 VEBRENL
L, B DEBA T VOEBICEB 25252 XML TWE, 22 T4,
TIAFOLETIVBROBZOWTEREZITW., BUET 7 A F 7 4 LOFERIC
DVWTH LVWHIRZBLOTEFORERIIOWTHET 5,

[EER]

T A F T AYUINEND S BT 7 A F T AT VEZ AL LTHEALZDORH
Wiz, /20 JIVEBIERAY - TF7V—RVOHBTANPOEEL., B EUERL 7~
b® (Gohy-573HA) 2R LA, 3 (1) B7F 72 F 7 ABRICBREEN 7 I VEREA
WEMZ, pHE4CHELLE, EHHKEL TRIXARS P VvOR{b2 B,
T (2) BF7AFVLABOBELIHZ—F (10°M) & L., 73 VEHEER WL
ONZEL S, BIEFIE LT Sa() ZFEML 72 (pH4) o TOFA. Sndl) WITERE 2
FEBILBROEENEO LN 720, BLDEEL. LEATOT 7 A F T ABELHEA
YrFV—=avhu vy —illoTHE L, ¥BRO—HEr Va5 T
4 %5 5 (Sephadex G-15)Z ). # DBEFREED AR,

R L ZE

T, BT /AT TLABRET7IVEEORABE L 1 A A FREEBE L 2 ORINA R 2
MUVBRHIZE LT E AEBLERWEI N h oz, TbbBRIIZBVWTHE T
IRAFULBITIIVBIII - TETEINT, BEICHFHAETAILERLTVS, BF
JAFOABRE 7 I VROBEEEIZ S0 2RMT 5L ELICFBGHLEREEL, B
WRDF 7 2F Y AEBER Sn() DEMB G CTHEHE L TW SBEFIBEINS (
Fig.1) o 72, EBEAD—BErVru< b I 74 L DAL A, BHU%DOT
FFTLADT I VEBBERRICREIN, BLINTIAFTALE T I VEEPERR L
TWABIENRWIEEINT, THIOBEEO pH LHEL 12 EITHRET 5 L hBEANET 1
L. FOBWEHFICIHBERET 7 2 F 75 7I VEBEASEELTWALAT LIPS
720 T7IVEEPHHELLEVWEETY, B7F7AF 7ABRIC SN 22 5 2RO TER
itk 2 EEMICAE L A0S, FEEL pH BLICH T 2{LZNEEIIR L), 7IVE

TEhoth, b HEIL, LLEBLTAL, ¥4
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Fig2 DX 5% B, HML7ZSn(ND 1233 L T Te-HA S48 5 S1313 ITEEM M
BOWRLN, FOHEIBHOS L holz, Thbb, 77 XF 7 AN MM TETT
SREBELTWEZLEERL TS, —#IZ, ZlIEA 4 & 73 VEED RISEIZ I
FOREFIBVBAIETRERRTAIETAONTBISEOT 7 2T Y A0E4
WCHENDPBBRINLC LR D, T, BLOAELTHEHRALZ-SnAD BHD 73 VER
ERBL Tk B2 U5 E X FHERN S HEE I N2 Fig2 iRt X1, 1312
EFEMCT 7 AT IALAERETL LI ERET 7 AF 7 AFRILL TwB I ERL, 77 &
FIOLETIVBROEEBREBDS PR ) KRELEXHFOILREING,
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Fig.1. The residual Tc percentage in the Fig.2. The amount of Tc-HA complex vs.
solution against the amount of Sn(II). the amount of Sn(II) added.
(O:pH 4, @: pH was changed to 11).

COMPLEXATION OF Tc WITH HUMIC ACID

Tsutomu SEKINE, Akira WATANABE, Kenji YOSHIHARA , Faculty of Science,

Tohoku University ’

J.IKIM, Technical University of Munich

Complexation of Tc with well characterized humic acid was studied. An absorption spectrum of

a solution of pertechnetate and humic acid was not ramarkably changed for several months. On
addition of Sn(II) as a reductant, it was observed that Tc-HA complex simultaneously produced
and precipitated at pH 4. The Tc-HA precipitate was redissolved with increasing pH and
decomposed to pertechnetate. The stoichiometric analysis of Tc-HA amount and that of added
Sn(IT) suggests the formation of Tc-HA complex as a valency state of Tc(III).
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2CO6 aynEy s (M) FYT7I7VINBEROERERIIALGNS
SFFE - p HEXHNTIKES

(RKHE - RWRE") OHREFE - BRA—H -
' HEZL -Ex £

1. 18 -HEY - - BK - BRAECEETSAII7IVBLREOBEEBEYIR. 5o Yo
HMEERICE->T. BETOIT VI /A RFRPT72F /A ROEBICEELE X 5T 8EH
BHd, Bridavyabyhs (M) BXUT7AYY oA () O7 I vEBEEKOoA DT
ODEBEBERD, BETOSI VP /AR T77F /4 POBEFRBOEERE 7 I v
BEKDEREEZER TOLEVDHLICLERELTELE, BIZ, ZFE® pH ICHL T
HEREFRHSEKELTELT 2 LEEKREVWERTHh- 2. COEREROEKERIZY
IVBESOTERELEZADCLICLVFERLY Y., 2FEMNOSBE CEREDH
BBRLD12D. COBVWBEREROENMCEELZRILTWSITWEELERT 3 H
EBHDd, 22T, BERBLLTHHEOESTFERIIEALEALRF VRO R
SEYTFTZYNBREEL., 2FEY sl CH T 2EEEHOKERICDWTKHE T2
ke liz, £z, COBPTEBOEEBRBIVIERCIHE T2 us vBL2SU
RK2-AFNTNIYBIIOWTHEKROBHEEZMWA L, ChoDBRIZIODWTIREEE
OBELEFTRETOLHRELEY., 208V I VB TEONEERLOEBRST -8
WOBHREREZOWTHEEEZMA LD TCARBELTH YHET S,

2. RYFPIZ2VNBOTO O RBRBEBBI Uk BEZFHES T TCXHERT 0. 14
BRIEFHEF PV ILELTHEEREDRDE, P—-F—%2FHWTCOBERELZS T
KpHEEI K DERERERD 2,

(i) 7Y HHEHEIC0.05-0. TeMD ¥ (2-=F N~ W)Y EE(DEEP) F A T VB
BeRWE, KH (ZFEBE L IMBEZBT MY OA) ORYTFT7YLBEEDS
NAEXYNEBEIZ0-28neq/l1DHBHE L=, pHEFHOLOIL3-Jnu o4 VB (o
3.4). WEME(pH 4.6), BB Rox> A7 I (pl 8. 2) %MWA=, 'S?Eub L —H% — %
MATCHEEREZ2TRW, RITHDRERTEHO Yy BEHEL ToERBERD =,
SEBHOANEFIONEBECR T 2KERLPOERERERD .,

(ii) pHEFE 2O ABELS~ToM, IREREEELIGBESZEEF MY Y L).
ANFEZXINEEE lineq/IORY 7 7Y NBREOBHEZAKBILF MY D ABETHE
EFLl, BEHBEZBjjerunETHRITL TERERAERD -,

3. ERBREER WV FIFINEFOMAEERBZVWIEERELT. KYT72Y
NEOBREMEEY —EEB Y LU UHBI L=, Henderson-Hasselbach7 0w M T &5 1T
DpkaD BREEE (o) CHELEZELPHBICAOH, ChRESPTEEBOEES
BHEARMLTIVWS2b0LEASNE, COkaD a il H I 23K EHICRPTFEICLD
HEZbAaLrOohiz, COBRB T b Y RNTIEAREPIBIUSTE (5F9 4
Z) ko TERT B LARBTEHOLHALAS,

BUENELEDP (DRI OINEED - HBLLUB BB ETL
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GD)BEMBICIZ2 ML —V-BETOERER S7EGRBROFHBIEEINLF L
HEEBEEINLTEE—XEBOBTHEMUE, R LU ZpHTCODEIPOMMMEE2ZEREL €
BPPDOIROERERMK. 2RO =, logki & UTEHF TFEL00000RY 72U VEE
3.9 (pH 3.40), 6.0 (pH 4.64), 7.1 (pH 5.22), EH S TE2000Tk 3.8(pH 3.44),

5.5 (pH 4.65), 6.2 {pH 4.98) B DEEHBL. 1XOEXKERL P/
Hig, RYSLA VEBRIIVEBT7AYY A () P20 v A (H) 20T
EORBROEBREBRBULZERZETROOSNTVWB L EZE TS LHEERN., K
VRV A VEBETRRYV 72U NLVBLEZDILRF O LESBEELTWES, 20X
ﬁ#%Fﬁ?iyﬁwlﬁnﬁbbtﬁ?éﬁéﬁ4Ft&ofméﬂ%ﬁﬁﬁéo

RV T72YNBOERTHRICEHIIHTIREFEE SN, ChIZBRECES XY
FPOYNBOEBEHMOENIIRET b0 HaEOND, PL—HY—BETREY T2
INVEB LT HLTEATZ 2 AR I THY, pHK L3 XHEEHOTILHBE
RERICEBEELTW2LEZON03, 7IVYBEO2VWTHLABOIH T3KEHE
BEBEShTEY., 7IVBOBAC DWITHESFERBLELTORES ML - -8
ETO#HERIRBEATVWEIHDLHELEN S,

EHRTFEBBARELL BEDRYTI7UNBIIOWTEREREZRETZ L. 4F 44
ZOHERERIEE2522ER]THI2 L BEHaNS, BB . ) TREHSTE
KrLbOTERERIZIBER —TH2B,. ptIB¥E k3 >hTaTEOXKENRY
POZUNBTIVEWERERARTHASAONE. COL 34D TFER S TITHI
WTLERERIBREERPSFIAARLED2—0FLHDOREBEBHOBRWEARBLTWVWS
bOELEZIOND, 7IVEBRODWITHSTEBORLZSIDETRAEL ZERERERE
Lid, COBAE2WTHRFHA XORENWDETCERERVPRKEL L HEANH
S5hTWd, LHPL. COHBOEAWRRY 77 VNBOESLLTLL —FHET.
HREOHEHBOSEILLIZ2BVOEREHOHBIRBERTWDE I LERETS,
({ii)pHE TR L 2HEWMEH FEWHTFEIW0ORY 7 ZUNVEBTREERRED SN
ROKBHBERLED, COFSXHELT3IRTITOERTHEZB%, logkL il 9+
YA XORENWRY P2 Y NBTEIPICAREREEFRLEY. COHBFAEEALOT
DL ODVWTRESIIBIAVPIAETHS. THEGHOZIDEIALABRBIHNT 5K
EHELS, BOhEBXOERERR 1 2TFFOEBOI LA FINBRLOHEER &R
LTnwaeEExbh 5, ‘

DEPENDENCE OF FORMATION CONSTANT OF EUROPIUM(III)-POLYACRYLATE ON MOLECULAR
WEIGHT AND pH
Yoshitaka MINAI, Koichiro KUWAHARA, Yoshihiro MEGURO, * and Takeshi TOMINAGA
Department of Chemistry, University of Tokyo and Tokai Research Establishment,
Japan Atomic Energy Research Institute?®

Apparent formation constants of europium(III)polyacrylate were determined
by means of solvent extraction (using tracer) and pH titration. The
formation constants and their dependences on pH and molecular weight of

polyacrylic acid were compared with the counterparts for humic acids
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2C07 BT 7 XTI WA AT OBA 4 TREIE OB EED
(BAHE) OligE, KF #, ESNEE

[Froiz]

RERETOT 7 259 LOMT, BEEREIEOT 7 25T LOS B, BEIRASHEE
ERSTWBD, WIThd T 7 X FILOREBRIENEEFN TV, BORERILFERT
HZMBT T RXFILBAA VB AV KRB NGBRET R BB TS, %
D7OWE LU FBRT T RF 7 LB A2 BT BICERENES , FRRETET 725
7 AOEER CEINEZHRICTRIZOORRAEB 272012, B, 7V VBERPCE
FNBBT 7 XFTLES A OB A Y RBBE~OBREREHICOWTHEEZET S
NI X =% —ERENIKRD =,

FEEEORFTHS, BO6 IBHER BNV TR, HEE, WIEERRR, B, AB{Lr b
U LNBBEPBOBT I3 F T LA DiEA ﬁ/x?ﬁﬁs‘ﬂa/\@ﬂ&%$§bko WTHFE
Lze SHEIZCh SOBERRICBVWTE S5ICREOEERELITER UL ORERICOVWTER
9B,

[=ER) ~

BreldlT 7 % F Y BT Y EZULABHEE LTAF LB OER—X—70Y M5
T4 —IRE> TULERZER LEA Lz, TOMORARIIKREEZZDOEERNE, B8
BRI BE OB B L 07 V71 VTSRS 7 37 ARRYETE (1.48X 10°~1.14% 10
mol/1) ZMEZFAHE U=, BBERIIAAVBEN 20 L RBLDCFOBEBBDOF I A
BEMzlze COWBWLYD 10ml 2ZA7 I ZTHODML, MEORLE% L ZEA
Y ZHugHE (Dowex1-X8,200-400mesh) O—F BEMZ, —FEE C—RKEM LEL S
Lk, REDBEDBRO—FEEWMOE UCHEBEEBREY > FL—varviv vy -2
KDHEL, EEEEOBHEL BT A LD FBNIA—F 2K,
(R ER)

BT 7 RFT LA A VIXBERPTRA A THEEIE oMK (DOFEEPKD 2o
TW3,

TcO, + RX E: RTcO, + X _ (1)
ADEDBIRGBH K 2KDD L

K = [RTcO,l[X 1/[TcO, [RX] (2)
Z2C, [Xlpud2lTelgm O &S5 BREBREFHFT T

K0 = [RTc0,)/(TcO,7] (3)

LEBIZEMNTE, 2O Ky ZABEBRELETEILHTES,

PHIEHEE, BBHH ML, BEBDILZVC
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BF 72T LEOFSTE

K, = [H'}[TcO, 1/[HTcO,] (4)
2ERTBE, BF VX5 ABOSELLE
K4 = Kgo/(1+([H'1/K,)) (5)

EEIZLNTES, F7z, RQIEZHhZhOERENVBEEZ ANFRETZ I LICLD
BERENEEERGER K, 28220 TE5, ZThHoOERERL, £27R0LE, Th
ZROWERICOVWTOBT VX F 7 ©EEA A > OFELLIE OH>CI>NOS >CIO, NS5 #
ENFLNE,

Table 1. Distribution ratio K,

HClO, HNO, HCl NaOH
20 °C 3.1 8.2x 10 1.5x 10° 4.7x 10*
30 C 2.9 7.2X 10 1.1x 10° 4.3x 10t
40 °C 1.7 5.9% 10 0.7x 10°
50 °C 5.1% 10 0.6x 10°

Ionic strength = 2.0

Table 2. Molality selective coefficient K

HCIO, HNO4 HC1 NaOH
20 °C 0.38 0.80 0.98 0.99
30 °C 0.36 0.77 0.96 0.99
40 C 0.34 0.74 0.95
50 C - 0.71 0.92
Ionic strength = 2.0 : ion-exchange capacity = 3.3 meq/g

ADSORPTION BEHAVIOR OF PERTECHNETATE ON ANION EXCHANGE RESIN
Mikio KAWASAKI, Takashi OMORI, Kunihiko HASEGAWA, Faculty of Science,
Shizuoka University

Recently, the analysis of technetium in the environment and the recovery
of technetium for radioactive waste are accepted as important problems and
both processes include preconcentration of technetium. In this work, in
order to obtain the adsorption parameters, which are required in the
preconcentration processes of technetium, adsorption behavior of
pertechnetate on the anion exchange resin from various acid and alkaline
solutions were examined.
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2C0 8 BT 7 2 F 7 LEO TBP T X2 BERBEED 5 OHHEEE

(BRAH - BALAHE)  OfpkEEZ, WATHE", HEEZ", BHEEx,
AHE B '

1. =
F7 25 AOLEE, BEHERRE UTF 723 F YA ERLAIPARICEREAZ X5 IR
prldlc, ERLEOATCBWTHEEN B EATNS, FEEEHOT Y 257 LOEHIC
BMULTHEEINTVND, BORERMCER THIBT Y I F T LA A&, 77359 L#EHA
DIEEMARBRICEI S THOER AR TR LW TES, BT T XFY LB A VHEEL AV 5H
EREONT AEBETE I LERALTOT 7 XF Y AOFEREHE BT 2R ED S
NTWBN, ShicBHEL TR BEATH 2 BEERARN 5OBT 7 X7 ABO
TBPIC & ZHHEMREIC DWW T T hE TRE LT E R (BMEREHESEHHS) . SEILBERRE
OARTEEEEEZEICWNAT, BF Y X FY ABOMEMSEOFM 2R 202 =,
2. BB

PTLBF 7 X F I LBAAYOT VESTHERE LTAFLEDDZZOEEANE, Z0
MOREIFRREEOT AN,

BF 7 xF v ABOAEL GBT 7 39y ABOBEHEDICB I 2EE L AHEPIc B 2EEL
DILETEET D) I, ATTEEOTBP-Y 7Y VIFRICHEBT 7 35 MER B U 28, B4
DEEOBIEEMERCHMHI TR ick>TkD 2, 25.0£0.5CICHHE L = EEM T CRH
% IR D BY %, HHENMS—FREOEL, WS YFL -ayinyyy — CHREEEH
FUTHELL Z2RD =, BIERBOS BRI FEROEHEOMAERMRE 2P MMEEIC I DTREL
TRDE, BF 72 F YV AEBLTREERL BICHFATEIELTWE I L2 THRIDE,
3. BBRBIUER _

BT 7 xF T LABOSELKL D X, FEYE

K, = [HTcO,(TBP) ] /([HTcO,],[TBP] ™ (1)
B & OB T

K, = [H'],[Tc0O, 1,/[HTcO, 1, 2)
ZEBINE, ROLHICEBINS,

D = K [TBPL™ [H'),/([H'], + K,) (3)

CCCHRE aB&LT o BENZNKHEBLXCHERIHZR T, KB(TBPLIEERET TRIEXRE
ERHEULTWRWIBPO FEREZEKL, BERBROIETFE

K. = [HCI0,(TBP), ]/ ([H'],[C10,1,[TBP],") (4)
T DI LICE>TRDEND , BEREE OB T O FEIREZ KHEF OFERE LN LT
70y hULEOPHEITHD . RDEBWTRBRELREBED XD KL n2RYD, Thehk

DES>RENERENTE,
n=2BXT K =0.26+0.03

TEEDPTYWE, REIAHTE, LLESTAL, IHREVTE, BBHOEML
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BRPARBTCEAA VY RERZ—EICE O PRBETH D720, BIEREICH L T EHER 2R

B, TUVXFULBIUABHIEEET ZERII DV THERBRIIITH R LIRE LE, H1

ZhSDEEZRAVWVTRM L > THELUEERMIERTRINTVWS, BERBOSRTER

BeLIAQICBIB[TBPIAZRDZZEMTEB, R(B)ZEELT, ROG)ZEWE,
log Y= log {D (K, + [H'],)/[H"],} = log K, + m log[TBP], ‘ (5)

log Y % log[TBPl iz LT 70y hLEDOHK2TH B, COBED STBPEEDENL 23

Tl m=3 TH3H, TBPOBEMNEINTZICONT m=4 L LUTBT 7257 LB

N5, LEMN>TBEREBITBT VX5V AROSEEHEEZLZH
H* + Clo, + 2TBP = HCIO,(TBP), : (6)

HTcO, + mTBP = HTcO,(TBP), (m=3 %k 4) (7
DEIERENDZI NGO Tz,

1.0 T - T 2

[TBPY, i /M=30

o ©° 25

-
o
2
O.
0 1.0 2.0
CHC10,3/M
_1 1
-05 0 05
Fig. 1. [HCIO,], vs. [HCIO], 1og (LTBP;/M)
Diluent : cyclohexane
Solid curves were calculated Fig. 2. log Y vs. [TBP],
by Eq.(4) Diluent : cyclohexane

MECHANISM OF THE SOLVENT EXTRACTION OF PERTECHNETIC ACID WITH TBP FROM
PERCHLORIC ACID SOLUTIONS
Yasuyuki SUZUKI, Mizuho TADOKORO®, Kenji YOSHIHARA®, Hideo SUGANUMA, and
Takashi Omori, Faculty of Science, Shizuoka University, *Faculty of Science,
Tohoku University

In order to establish the mechanism of the solvent extraction of pertechnetic
acid with TBP from perchloric acid solutions, the distribution ratios of pertech-
netic acid and perchloric acid were determined using cyclohexane as an organic
diluent. On the basis of analysis of the distribution curves, the extraction equi-
libria for pertechnetic acid and perchloric acid can be expressed as follows:

HTcO, + mTBP = HTcO,(TBP), (m= 3 or 4)

H" + Clo, + 2TBP = HCIO(TBP),
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2C09 AYBERUCT A FVOBREBHEBEESIZONT

(BRK#E) OXREFAE. SBBA. Redidr. BE %

(U] avFEOFEMH-KHEOSER (D)2, I VEEEBHI0-ML T O HIE
THEEIOPEOVBEWEELZZZEBHONTNE Y, 2O LD LEFHIKHE - KHEE
DHBREBWTHRLN?, BRBEEIVEOBBEPEBI2BFREOREEL UTHIK
BEENTWSE, —F, GVERLALNUFYVRCBT2 7 A9 F VICREEGRLEL
DEEE ST (£1,2€68h), FRCHEHTEB7ASFVOBRTHEHI0E (107 mol R E)
EHBTHY., FOMBEBICESWTIVRABRKIZUBLELZ > EIEZEBVWETS
TeBTHEhD,

Bald, TTPDITBT(t1,2=8d)F L —HP—E LT, IUFEICODNTIIMLS F ¥

Y7 —27Y—FITORLVWEBERECOEY SR ZHENE, 51, F#HcHEBEH
IAYRICHONT, IVAFA2av b5 7%BE (RGC) 2HWEEEOSHETY
ZDIEE2FAX. HBEHICEHITL2A9R28%, FL72A9F >N THHBEOER
20, 3vEOERERLERTACETT A F Uy OMAZENGEEICBH T IMRE2ES
e uEHADI.
[E£%] FEH) VURBXR7AVEIF—THBEIOBALENRD I(F)7—7Y—)
Z. 0.2 OH /1lmM SO:2 HWICHEMR. 311 BEELELDEFRLE. £ chiid
AMICavFEXF+ Y7L TEYAOBEICHRBLUEI BRE2ERLE. TAYF VIR, K
ABEMBEFHERBDROT A 20 b0 2T, 2°9i(%He, xn) 212-%At (x=2,3) RIHIC &
DEIELE, BEBEOELATAI =2y b &1.4M HNOs WML, 7R 5 F v & MNELR
FICHHEE. 0.2M OB BECHHEL 2. 13, At~ ORBBOEER. Z2hFh—F
BEABLCHTLEZEIERE. GeEREABHNBE LD v BAXRZbOX MY —IT&D
WEUE. BB, At BRI NTH - =,
(BEME) 1) B 0o& 2) BPI+3a39FFr Y7 —, 3) At DH, 4) At-+aAVF
Xy U7 —DEFAZFITL. AW HNO3/0. IM H 03 2 MABEAIL L 28, ZHR/LK R 2elN O
HETok, BLDEHE RHELZIcn®TFHOUVXRy PTHOHEL., ZhFPhOMEEE%ENal
(Y vFL—Yavhvryy—THIELDEARDE, EHICHEBEOFRHEICONWT
HRGCOWEZFTW., BEPICEETSLEEARAN.

(HBRrEE] IavERVC7AYFVORBARE-_HItREBODELIH NS >
BE BLioRS+ VEE OBEEFie. LIRT. SAHOEEX Yy Y 7—7 1) —1KiE
DY VTN ONWTERET-EERTHIN. RERIIAMBHELTEETEZNSF Y
BESEKRKICY THECLAZRICANTOy P LTHD. AVE-TAIF VLB
DERIMEN N VEBCEELTBY, B3R 10 WMIRE2BICAKE{ELTS
ZEBgH B,

721075 Rk A, a) BPI+IUEFY YT — ([T ]10:1c=107%8) . b) ¥ I DAHOD

PORENEL, ERPELEDE. kaPYEZ, TEVOSL
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2208 @eEFPrVT7T—T7)—DB)OEY—IHBR»PRDESTEBY, cOZ,bH3
UESHWZEL > H{EBECHEBENTWD B85, v27umsE(a) THHEXNS
A FEOERRICHD. —FH. HBEsh{tZEEEL TLUAOEZEI VRLADHI
ZZiIlWaeds, Fx U T7—7Y—RETCRIOB{ILBEAECAHYE L THEETSHE
BYWERGLTWBDTREWLEEISND,

HETW., PA2FYORGCHMBRELHYTHSEL, ¥+ Y T7—7Y—kToO
ECOMHEBHOBNIOVWTEREZIT),

3
O iodine
& carrier-free lodine
®: astatine (¥ith iodine carrier) ? .
o | A carrier-free astatine 1
2
= ¥
% 1 «f $ o il
9 o e > z
«% o=l a)
0l o < 2
=1 b)
-1 . . . .
-9 -7 -5 -3 -1 0 1000 2000
- Retention Time/sec
Log[X"], .4
(X=1,At) Fig. 2. Radiochromatograms obtained
Fig. 1. Variation of the distribution for a) iodine ([I7]ia1¢=10"3M) and
ratios of iodine and astatine as a b) carrier-free iodine.

function of the total concentration

of halogens.

[(ZFHK]
1) Wille, R., Good, M.: J. Am. Chem. Soc. 79, 1040 (1957).
2) Lieser, K. H., et al.: Radiochim. Acta 48, 193 (1989).

SOLVENT EXTRACTION BENAVTOR OF IODINE AND ASTATINE
Daisaku YANO, Naruto TAKAHASHI, Yukiko TAMIYA, Hiroshi BABA, Faculty of Science,
Osaka University

Solvent extraction behavior of iodine and astatine between carbon disulfide
and nitric acid was studied as a function of the initial concentration of
halogens. Tracer techniques and radio gas chromatographic methods were used.
A drastic change in the distribution ratio was found around at 10°°M and this
change might be attributable to the existence of two different chemical forms

at low and high concentrations of halogens.
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ZITAMATR., GRERSGTIHARD LI, By 2759 Y BBV —¥
BB EDO YR FARMRBL, LT 72T 0L EFLYLE/ L Ic K v H#EELL,
FORPNATEPFIC Y 7 P ER B EIRED. KEOF 7 2F v Ao~O@AXEEL 7

[E5]

Fig.l ki3, ERAVWLEBOBAKERT,
EENRELABDOBOWZER LV F—2HELERCHEY., BRL—-—F—lcLDF
BogEEoXABEBEONE LI LI, ABAK. RUVY 77 VY BRI, AR
Wi, PIT (FIxVILZ buzew 2 bS5y Pa—%) 2B LELAEKE 7YY ¥
1 HERTLEHS ke VY —RHEIVREEEBALTELE PIT v flEL, 24X
DHEERERT S0, Fov 7R h—TRXVv—=Y 5y —IOBEEEHLETV, 7~V F
WAV Ea—g—RID7—-YxEB LI, FAHIC, "dexvs bo=y JBREBHICE
D, V- ¥ —HEEZFEML, ¥ —I/7BETHIETE3L5I L%k,

2759 ARBELTR. ~FHFRFA YL TEME ( [Te(tu)sl® ) 2. 1IN HC1
/JIM tu BEELTHOWR, oz, 488 nn IKHEEBENBVWIERNE—2 ( log &
= 3.8l ) 2F-TW3, FEBoREEFMMET I b/ > T, Iz ~n bt DKIFK
2R ELTHV,

(R, #K]

Fig.2 . Efba sn b (0) KBEEREABCLAEO FFT ¥ — 2 BER2 Z O BE KX
LT7wey PLAEBDTH B, Co2" 1 510 nm KFFWIRINE — 27 %25 ( log ¢ = 0.
643 ) . EEOBNELEECRETELIBER, 02 MFr—F—FTTh 3, AATHET
2 1075 M ETEBHNIYZ7FLOESHBZIENDID, SHEESRECRYAGER
ERERLTWE, ¥, HEORAAEETCRREZOS T 2 BEGELEVEVL #
— 5 —-THW, V—¥—AFESLETR, Fig.2 RRLAEZY T4 L -5 ~—E 03
BOWEHFHIE - TEHAWERCEBERER-TW 3,

Fig.3 2 [Te(twel® 2AB L LABAOERTH S, COEAIRG, MFORLL
FEHETR, 10° KA —DETHAATEKTH 2, AMUERLTE. 10 MBUTET
TEHEZRTERPE S,

S8, /A ZXOEBALE. YRAFAORBENREZHEEBEL TV —F., #HoRs
ETWIhEVWEECOREEHETFETD %,

Sl ds, VodEIWE, #&h2¢8, XLESPAL
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Sample Reference Pyroelectric
solution solution  detector - ]
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Nitrogen Dye [l 3
Lase? Laser _f‘_‘:f 3
o ]
© 100 B -
' =
E 3 —
; 5 0
fT E 10 E E
| 8 |
U, Y I S 1
: : ] 102 TP . .
‘ 10 134 10"
; [Co?]/M
g:;g,ﬂg?a' Fig.2. FFT intensily of photoacoustic signal at 510 nm vs.
concentration of Co®*.
Boxcar 1 2 3
averager
1 e e -
L—]——J = A o ]
S o8 [ ]
Personal > I
computer g8 [ 1
“— 5 06 [ A
© . "
. . . Z 000 1
Fig.1 /\ﬁchemattlc dlagr?m of laser |rt1duced 2"
phioacoustic speCIroscopy system. 2
02 |- N
k
o Ll - U PP
0 2 8 10

4 [
{(Te(w) J**] 7 10° M
Fig.3. FFT intensily of pholoacoustic signai at 488 nm vs.

conconlration of [Tc(lu)sla*.

APPLICATION TO THE DETERMINATION OF TRACE AMOUNT OF Tc¢ BY LASER INDUCED
PHOTOACOUSTIC SPECTROSCOPY
Tsutomu FUJITA, Masayuki HIRAGA, Tsutomu SEKINE, Kenji YOSHIHARA, Faculy of Science,
Touhoku University

A laser induced photoacoustic spectroscopy system was constructed to apply to
the determination of trace amount of Tc¢ in a solution. The measurement was
conducted at 488 nm to detect [Te(tu)e]®* ( tu = thiourea ) in a IM HCl / IM tu
solution, which was quantitatively produced by the reaction of pertechnetate
with thiourea. The determination limit was at present given to be 10 "M order.
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2C11 FARBFBARDT IR F I LHBKEL 6-IXFIEYI UV -2-
FA v EDRIG

(RE - BRAEE"" « BRALAE?)
OBAME - THklEaE] - AHR' - RE_?

[(#2] 7 272xF74 () SBERETRCEBAEELZZONTWALY, TI72F Y
A () -FAREHRTT 22 F o4 () SBERAFROEREME L LTHWSNTED,
ZORIGEEOREIZ T 2 2 F v a (1) SEEORICHEOEBRIC ORMBS. EES LR
I, BEMBERL>TTFI2R2F 90 () -FARFEHEELL-DAFANEY T I -2—
F = (Hdmtp, Fig. 1) ORIGHEERANX, RICERPIEISS LIEOIERCHBHEICH T X
haZeRESHICUR. SR, BAFL-DAFAEY I D U-2—FF Vv OBERES
BRIBABLOFAREFER (N-XFUFAREMe-tu], NN -UXAFIFARER
[Me-tu- Me] BLUN,N'- D FNFFIRFE [Et-tu-Et]) ZHWTEARHE LT 27X F T A
() ${EAZFERLBEORIGIROVWTHENR, Bil-2ARE2E8 O THRET 5.
(8] FT22F94 (1) —FAREFEHEEDOAR :

0.5 W 54 FREFH T (sub-tu) /1 M ERERIT T i |y o H CHa
WEA, FRERICELTHBROTRARY M ILOEE{LA% 3‘\6’\6/

{ 2B THARBIGEE [°°Tc (sub-tu) 6] ** %18, BiHH I |

EERITHW . , N NH
B 7o T AEERER L TEREOY Y S U N
-2—F 3 ViEBED | MEBHEEARAL, 1 MRk YD LI:

ABW T, 1M BB MY Y ABIRTA 4 VB THEL

TKIE U2, CHhIRKHEZEBOXR VP UM TAEHYE Fig. 1 4,6-Dimethyl-
U7z, 5CIBWTHEREES, —ERMEBICHEIE»S5—FE pyrimidine-2-thione
HOEL, WA Y FU—a VEEIERIC L A TeDBETHER  (Hdmpt) .

EDS, P TiREORBE/L % kDT,

[FBRBLUEE] 772F7A4A () —FAREHE ([Tcty) e EEY IV -2
—F 7 ViIFBARORINCE T AR BN TRFEE R U, ThRbb, BYI Ty
-2—FF YFGERD A FVEHBLSWE EEHRICHE SN S VMERD A Sz, AR
DN S, KIBICBI BTcORBELITRKTROEIND T EHBHEAL /2.

ln([TC] t/[TC] 0) aq = k't (1)
T, [Tclo WWHIHAREE, [Tc]l. [ THNLEFE tiICBI2BETHS. X6I1T, RIGHE
EH k' OEIFEY I D V-2—F 4 VIFEEKBEIC-IRICEBT 52 LAsiED S I
F71-, kK'OplikEM (Fig. 2) OfH S, RIBIKIZE Y I U-2—F 34 ViEEKROH
M HL LAV L ORBZOFSDHS C LoErDONT. LOFELEKRT 3

FLHEDPTOE, (EIVAL, BB8LDL, LLESITAU
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RIGHEEEH k. LHLOFS
R 5 RIGHEEER k. —1sl 0.02M Hdmpt
DfE#%Table 1 ZEITFA.
ThOBED, kidk:TH5
Tk, BIURIGEETEH .
ki, k2OKR/DERBZENZEN 20
IZBV THdmpt (2) >Hmpt (1)
SHpt (0) L 2B e3bhd b
(PR DOFEIT A FILED
HuagRbHT) .

F A REFEERDOT 7 2 F
% AgElE E Hdmpt & DRIGT
l&, Table 2 ICRT LI,
RIGEEFER ki, ka DRD
BI{RiZ Me-tu-Me > Me-tu Fig. 2 pH dependence of k' for Hdmpt.
~Et-tu-Et> tu &z ->7-.

log ¥

Table 1 Rate constants for the react-  Table 2 Rate constants for the reac-
tion of [Tc(tu)e]®** with pyrimidine-2- tion of [Tc(sub-tu)es]®* with Hdmpt at
thione at 25°C. 25°C.

k:/M! min~! k2/M™! min~? ki/M™ min™"  ko/M™

Hdmpt (1.2%0.2)x10* (1.7%0.3)x10° tu (1.2%0.2)x10* (1.7%0.3)x10°
Hmpt (2.6%0.5)x10® (1.3%+0.1)x10° Me-tu (2.4%0.3)x10*  (5.6%0.5)x10°
Hpt  (1.5%0.2)x10% (8.9+0.5)x10"* Me-tu-Me (6.7%0.6)x10> (2.130.8)x10*

Et-tu-Et (2.7+0.1)x10* (3.9%+0.1)x10°

REACTIONS OF TECHNETIUMC(II)-THIOUREA DERIVATIVE COMPLEXES WITH 4, 6-DIMETHYL-
PYRIMIDINE-2-THIONE
Kazuyuki HASHIMOTO, Hiroshi KUDO, Japan Atomic Energy Research Institute
Takashi OMORI, Faculty of Science, Shizuoka University
Kenii YOSHIHARA, Faculty of Science, Tohoku University

Reactions of hexakis (substituted thiourea) technetium(ll) [tu, Me-tu, Me-tu-
Me, Et-tu-Et] with pyrimidine-2-thione derivatives [Hdmpt, Hmpt, Hpt] were
investigated by means of solvent extraction. The rate constants for substitution
reactions between [Tc(sub-tu)e]®* and pyrimidine-2-thione derivatives were
determined. The observed rate constants were in the orders Hpt<{Hmpt<Hdmpt and
tudMe-tu~Et-tu-Et<Me-tu-Me.
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7y FHYE < By Cd. Gd. Sm. Euv, Dy, Hg ¥ OBRMIIEFRIZ ng LRXNLVTHB I LMW S0
27 5720 Bid. "B (n, @) ’*Li RIEOMEREN 3837 barn &k & ¢ . "*Li oK 3 5% 478
keV BIR Yy MAWE T AL D, AEBTRELISBREC SN TE S, £/, BIREF
Pk, HERALF., EPESIIATEERTETH D, AEBICEI A28 BB P D ppb ~ ppm
LRIVD B DEBREDBREZ1T - 1,

2 HRBRUELRN®

¥BOBEE  ZEBR. FEE. vy BRI VoA -7 —RUFTA FEBDOOEKEINE, &
HEiE, AP BEFE—LEBHTIEDOT. Y BNy I/ SOV FEZETER B0, FH
FEREM E LTI Y SBUEERONSOLIF CLi BHECERAR S AV EERA L, FHFBA
T He HRAERH LicT 7o BEABBEHTITRbOIRS, P FRH ERBICKSINZ 3
Y BT, PHETFE-LAIKH LT 9 FEitk y hIh/c Ge-BGO HeiliZs T E N, 0~12 MeV
DY ITN, TVvTIoH Ty Vg Y RURT—E—RFART MUVERBBIZMETESX 9102
HoTb, ABMBICETEPRHFE— L9 4 XIE, 20x 20 mm’ TH D PHEEF 1.1x
10° (HPEFE—L) ( 2.4x 107 (BHHEFE—L)nem” s’ TH 5B,

ERBRFE  &HAE 01~1.0g % FEP 74N 4L (W7 9k FLAR7 ik 7oL Uy L£ES
Bifg. EX 25 mm) KEVRD., 1.5x 1.5 em®> DR & XS T5, 770 V85% (0.3 mmé)
THRE AN — @B L. He 5 AH T 1000~50000s BISE Yy A7 MEBIE LK, KD
BABBL CHBE L. BREERK -EEBE Su i RICEREE L, FEP 74 L AIKEH L
BEEABOMEILLDEKRL: BokERI O, AB+FO B FE8%KH,

3 HRRUZEE

Auv EBEAICIAPUHFELIGRT. RUFE2DY A X0 Ni IHOIE vy BABICL D,
R A ZOBFAETE o BR. 1S5 x 1S em® PN THRAENSHEZ EEHAL .
BOEMRABEREZERT S D . BELEASRAUVEORT 2T R -, BEERKS
WH FEP AN AL EIKWMAB I EETANLOBBERICLVEBEETHH.. £ /2. BER
BEMEEKZH I AT TERLULCBEERBTE. 2 M) vy 720 Hitk2hHEFO#BE. &
Uy My 27590 FOEBENZDON, LOL, Sn LI BEERRFZERZEET 5
FHEICXOHEB LU BEERBTE. T M) v 7 ROEBEIDHR, EREBEREZERTS
BLERGMN 5T, BO 478 keV By ik, Fo 77— Bick D MM 11 keV DMK
NWE=7E R, XERFOREBEZTIPT . Na HFO0KBRAORERXBMOIMEIZLD . B

dhdb BLeILsri. HAEES =0 RBU H-& 8L SbB. WWED PTE
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AP FRUBPHFIE-LEGFRAL. BETHEHME (B, Be, DibhoA, BALE) .
#F/ (GST IB-1, 1G-1), GRE PR BEK (NIST SRM 1632a, 1635, 1633a), HEREY (NIST
SRM 1645), £ ¥R (NIST SRM 1571,1572, 1577a, NIES No.1, No.6) , % ¥ ® ppb ~
ppm LUV D B OEEEITE »72. MWERAEF (MTR) oK@ A U7 Be Ao MR
Y BRARS FIVEFig. 1 KR T, AHEIZLS BEEEIT 4.0 ppm B 5. BROoTEIREL
HESRE 3 ppm EROL—HBBONI, BEIKLS Be 0 B OMMBERAEE 24 ppbThH - 72,
OBERHOMER bBRESEERC—HIE SN ‘

5000 -
JMTR Be 1.0072¢g 854 keV Be

4000 Measurement: Thermal neutron 50000 s
m 3000 478 keV B
c
>
Q
O

2000 Annihilation

1000

0 Y J} " A
0 500 1000 1500 : 2000 2500

Channel number

Fig. 1 Prompt y-ray spectrum of reactor grade Be

DETERMINATION OF BORON IN SEVERAL KINDS OF MATERIAL BY
JRR-3M NEUTRON INDUCED PROMPT GAMMA-RAY ANALYZING SYSTEM
Chushiro YONEZAWA, Abdul Khalic HAJI WOOD, Michio HOSHI, Yasuo I[TO*
Department of Chemistry, Japan Atomic Energy Reserch Institute,
*Research Center for Nuclear Science and Technology, The University of Tokyo

Trace amounis of B in several kinds of materials has been determined using a neuiron
induced prompt y-ray analyzing system installed at the neutron beam guides of JRR-3M. The
prompt y-ray (478 keV) from the exited state of "*Li produced in the reaction '°B (n , @) "*Li
was used. To determine the B content accurately, effect of sample size, preparation of B
standard, effects of matrix and interference with other elements were examined precisely. PPB
to ppm levels of B in certified reference matcerials "of reactor materials (graphite, Zircaloy),
rocks, coal and coal fly ash, sediments and biological samples were determined. The results
were in good agreement with the certified values. Detection limit of B in graphite and Be

were 40, 24 ppb, respectively.
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REACTOR NEUTRON INDUCED PROMPT GAMMA-RAY ANALYSIS OF ANCIENT GLASSES
Takeshi TOMIZAWA,Faculty of Literature,Keio University
Chushiro YONEZAWA,Michio HOSHI,Department of Chemistry,Japan Atomic Energy
Research Institute
Yositaka MINAI,Takeshi TOMINAGA,Faculty of Science,The University of Tokyo
‘Yasuo IT0,Research Center for Nuclear Science and Technology,The University of
Tokyo

Reactor neutron induced prompt gamma-ray analysis can be successfully applied
to ancient glass beads because of its ability of rapid non-destructive
simultaneous muitielement analysis. Based on the contents of B,CI,Si,K,Na,
Pb and Ba, ancient Japanese glass beads could be characterized.
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external standard.

GERUMANIUM GAMMA-RAY SPECTROMETRY: RE-EVALUATION OF AN ENERGY CALIBRATION
Kazuhisa NISHIMURA, Toshiaki KISHIKAWA,Kumamoto University

The goal of this study is re-evaluation of an energy calibration method
with Ge detectors. The photopeak shapes of '%2Ir and '%2Eu were obtained by the
internal standard method and the external standard method using a HPGe coaxial
detector. Clearly,the centroid of the normal distribution reflects the gamma-ray
energy in four different types of Ge detector. The peak index of internal

standard diffres from that of external standard,because the Bremsstrahlung
causes the shift of peak positions.
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Fig.1 Block diagram of sample changing system with a robot
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DEVELOPMENT OF A ROBOTIZED SAMPLE CHANGING SYSTEM FOR
ACTIVATION ANALYSIS

Shogo SUZUKI, Yukiko OKADA and Shoji HIRAI
Atomic Energy Research Laboratory, Musashi Institute of Technology
An automatic sample changing system with a small robot has been
developed and constructed for activation analysis. The developed
system composed of a model A151 small robot (CRS PLUS Inc.), the
NEC PC-9801m2 personal computer having two of 1 Mbyte floppy-disk
drivers, the NAIG NLAB-MCA multichannel analyzer (Toshiba) and a tray
stored 20 dishes containing a sample. The robot and the MCA are
controlled by the personal computer via RS-232C or GP-IB interface.
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PREPARATION OF STANDARD SAMPLE FOR ANALYSIS OF SURFACE METALS
BY USING RADIOACTIVE TRACER
H. YONEZAWA, T. SHIGEMATSU, K. SHIKANO
NTT Interdisciplinary Research Laboratories

The preparation of standard samples for analysis of surface
metals was investigated by using radioactive tracer. Silicon
wafers were spin coated with the solution which contained labeled
Fe,Cu,Zn of 0.01 to 40 ppm. The distribution of metal on wafer
surface and the relation between metal concentration in solution.
and surface concentration was obtained. We concluded the inten-
tionally contaminated wafer of desired concentration can be

prepared.
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