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1A14 Mössbauer spectroscopic study of 
valence-trapping/detrapping in mixed-valence 
trinuclear iron pentafluorobenzoate 
complexes, forming two polymorphs and 
having crystalline solvated molecules 
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1A15 Spatial variation of the FDNPP-derived 
134Cs in coastal/offshore areas of Niigata 
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1A16 Chemical species of cesium in suspended 
particles in seawater 
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behavior of 36Cl, 129I and 99Tc in the biosphere. 
Behavior of these nuclides in the environment is 
of great interest because of their high mobility. 
The pyrohydrolysis is one of the conventional 
decomposition methods for bulk analysis of 
chlorine, iodine and technetium in soil samples. 
However, this method has some disadvantages. In 
this study, we attempt to construct more reliable 
and accurate analytical method for 36Cl, 129I and 
99Tc in soil samples including degradation 
process. In this method, the soil sample is treated 
under subcritical water condition in closed 
vessels. Furthermore, we examined another 
degradation solution of tetramethyl ammonium 
hydroxide under the same condition with water 
degradation. The isotopic ratios of 129I/127I and 
36Cl/Cl in the extracted solution were measured 
by AMS. 99Tc concentration was determined by 
triple quadrupole ICP-MS. The analytical result 
of the degradation method in the case of 127I 
showed 31% of that obtained by the 
pyrohydrolysis method. It was 60% for 129I. As 
for the degradation method using TMAH solution, 
the result was 81% for 127I and 132% for 129I, 
respectively. 
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Generally, the measurements of Ra-226 in 
soil by Ge detector are based on the detection of 
Pb-214 or Bi-214 that reached equilibrium with 
Ra-226. The sample must be sealed up so that Rn 
is not lost. The experiment was carried out using 
the sample container of different materials to 
evaluate leakage of the Rn. The result showed 
that Rn will leak through the junction of cap 
mainly, not through the material itself.  
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A procedure based on a solid phase 
extraction method for the separations of U- and 
Th-series nuclides has been developed.  The 
procedure was performed with stacked UTEVA 
Resin®, Sr Resin® and DGA Resin® cartridges 
from Eichrom Technologies.  Sample solution 
(containing uranium isotopes and thorium-series 
nuclides, 8 M HNO3 media) was passed through 
the stacked column at a flow rate of 1-2 mL/min 
to extract uranium and thorium isotopes, lead 
isotopes, and actinium isotopes to UTEVA 
Resin®, Sr Resin®, and DGA Resin®, respectively.   
Radium isotopes were separated by the stacked 
column, and uranium and thorium isotopes, lead 
isotopes, and actinium isotopes sequentially 
separated and purified by UTEVA Resin®, Sr 
Resin®, and DGA Resin®, respectively.  The 
radiochemical recoveries were 95% for uranium 
and thorium isotopes, and almost 100% for 
radium, lead and actinium isotopes. 
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P38 Production of medical radioisotope 90Y at 
a zirconium target irradiated by fast neutrons 
in the 9Be(p,n) reaction 
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and iodine was generated by means of sustained 
injections of water or seawater for emergency 
cooling of nuclear cores in Fukushima Daiichi 
Nuclear Power Station. Thus, promising 
adsorbents for effective separation of various 
types of radioactive nuclides under various 
environments have been required for nuclear 
severe accidents. Based on this viewpoint, novel 
tannic acid-type resin combined with strongly 
basic anion-exchange resin, named improved 
tannic acid-type resin (ITA-02 resin) was 
synthesized successfully and the adsorption 
behavior of various types of radioactive nuclides 
such as cesium, strontium, lanthanides, actinides, 
and iodine on ITA-02 resin have been studied in 
several types of seawater at a temperature range 
of 278 - 318 K, compared with those of some 
typical resins. As a result, it was found that ITA-
02 resin can adsorb strongly these species in 
seawater at room temperature. From these results, 
we have proposed that ITA-02 resin is suitable for 
selective separation of typical radioactive 
nuclides in contaminated seawater containing 
radioactive nuclides from nuclear severe 
accidents. 
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MIYAMOTO, Y., YASUDA, K., MAGARA, M. 
(Research Group for SG Analytical Chemistry, 
JAEA) 

Abundance and isotopic ratios of trace 
uranium, thorium, lead and lanthanides in 
environmental samples play a key role to 
investigate features of the samples. Plutonium is 
an artificial element which originates from 
nuclear bomb tests and accidental releases from 
nuclear power plants. The authors accomplished 
the development of technique for sequential 
separation of U, Th, Pb, the lanthanides, and Pu 
using a single anion-exchange column and mixed 

media consisting of hydrochloric acid, nitric acid, 
acetic acid, and hydrofluoric acid. An automatic 
system assembled for this work sequentially 
separated the elements of interest for 6.5 h. This 
automatic separation system (CASSUAL) was 
served for the elemental and isotopic analyses of 
ultra-trace elements in the tree ring samples. 
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SAITO, T. 1, KOIKE, Y.2, SUZUKI, R.2, 
TAKAHASHI, M.3 
(1Shokei Gakuin Univ., 2Sch. Sci. & Tech., Meiji 
Univ., 3DASH, Osaka Univ.) 

When the radioactivity in environmental 
samples was quantified by gamma-ray 
spectrometry, geometric conditions of the sample 
greatly affect the measurement.  

There is a very valuable sample in the 
environmental samples. Therefore, it cannot be 
measured by physical destruction.  And so, it 
was attempted that the dummy gamma-ray source 
is manufactured by using a 3D scanner and 
stereolithography apparatus (SLA) type 3D 
printer. 

As a result, with the use of a reagent 
involving natural radionuclide, it was possible to 
create a detection efficiency curve to match the 
shape of the dummy gamma-ray source. 
Therefore, it has become possible to create 
dummy gamma-ray source with high accuracy in 
a short period of time. 
 
 
�3������ �5�D�G�L�D�W�L�R�Q�� �G�H�J�U�D�G�D�W�L�R�Q�� �R�I�� �F�D�E�O�H�� �F�R�D�W�L�Q�J�V��

�H�[�D�P�L�Q�H�G�� �E�\�� �S�R�V�L�W�U�R�Q�� �D�Q�Q�L�K�L�O�D�W�L�R�Q�� �O�L�I�H�W�L�P�H��

�V�S�H�F�W�U�R�V�F�R�S�\�� ��

ONODERA, K.1, OKA, T.2,1, KINO, Y.1, 
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(1Department of Chemistry, Tohoku University, 
2IEHE, Tohoku University.) 

Polyethylene is widely used for covering 
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