Wed. Sep 7, 2022

Room A

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 505-1
Radioactive Waste Management

[1A01-05] Waste at Fukushima Daiichi NPS
Chair:Fumihiko Kanayama(JAEA)
10:30 AM - 11:55 AM Room A (E1 Bildg.1F No.10)

[1A01] Dissolution behavior of CaUQ, in the presence
of carbonate
*Yuto Kato', Taishi Kobayashi', Takayuki Sasaki' (1.
Kyoto Univ.)
10:30 AM - 10:45 AM

[1A02] Analysis for investigation of sludge observed in
the storage tank of Fukushima Daiichi Nuclear
Power
*Yukako Yamaguchi®, Yoshihiro Sekio', Koji Maeda',
Yoshikazu Koma', Akihiko Fujiva? (1. JAEA, 2. TEPCO
HD)
10:45 AM - 11:00 AM

[1A03] Development of inventory evaluation methods
for the radioactive wastes of Fukushima Daiichi
Nuclear Power Station
*Daisuke Sugiyama1, Shingo Tanaka ", Yoshikazu
Koma*?3, Youko Takahatake®?, Yoshio Aoki® (1.
CRIEPI, 2. JAEA, 3. IRID)
11:00 AM - 11:15 AM

[1A04] Fluorination Method for Classification of the
Waste Generated by Fuel Debris Removal
*Keita Endo’, Daisuke Watanabe', Masahide Takano?,
Ayako Sudo® (1. Hitachi-GE, 2. JAEA)
11:15 AM - 11:30 AM

[1AO05] Fluorination Method for Classification of the
Waste Generated by Fuel Debris Removal
*Masahide Takano', Ayako Sudo’, Daisuke Watanabe?
(1. JAEA, 2. Hitachi-GE)
11:30 AM - 11:45 AM
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[1A06-08] Nuclide Adsorption and Separation 1
Chair:Daisuke Sugiyama(CRIEPI)
2:45PM - 3:35 PM Room A (E1 Bildg.1F No.10)

[1A06] Uranium recovery from the solution originated
sludge waste
*Youko Takahatake', Madoka Saito', Toshihiro

lwamoto', Sou Watanabe', Masayuki Watanabe' (1.
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JAEA)
2:45PM - 3:00 PM

[1AO07] Uranium recovery from the solution originated
sludge waste
*Madoka Saito', Youko Takahatake', Sou Watanabe',
Masayuki Watanabe', Takehiko Tsukahara?, Atsuki
Naruse® (1. JAEA, 2. Tokyo Tech)
3:00 PM - 3:15PM

[1A08] Uranium recovery from the solution originated
sludge waste
*Toshihiro lwamoto', Madoka Saito", Youko
Takahatake', Sou Watanabe', Masayuki Watanabe,
Atsuki Naruse?, Takehiko Tsukahara® (1. JAEA, 2.
Tokyo Tech)
3:15PM - 3:30 PM
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[1A09-12] Nuclide Adsorption and Separation 2
Chair:Masahide Takano(JAEA)

3:35PM - 4:40 PM Room A (E1 Bildg.1F No.10)

[1A09] A study for decomposition and recycle of used
impregnation adsorbents generated in MA
separation recovery process
*Go Shinoda', Tsuyosi Arai', Kenta Ishizawa® (1.
Shibaura Inst. of Tech.)
3:35PM - 3:50 PM

[1A10] Examination of applicability of the novel
iminodiacetic acid chelate adsorbent for
recovery of trace nuclei contained in
concentrated sodium liquid waste
*Shogo Uchiyama1, Ryotatsu Matsushima?, Koki
Koshigoe?, Fuminori Sato?, Tsuyoshi Arai' (1.
Shibaura Inst. of Tech., 2. JAEA)

3:50 PM - 4:05 PM

[1A11] Evaluation of separation ability of uranyl ions
using temperature-swing gelification extraction
*Atsuki Naruse', Takehiko Tsukahara', Mototetsu
Kimura®, Naokazu Idota' (1. Tokyo Tech)
4:05PM - 4:20 PM

[1A12] Effect of solution mixing on continuous removal
of radioactive strontium from fresh water by
column co-crystallization with calcium
carbonate
*Tsuneki Ichikawa'?, Kazuo Yamada®? (1. Hokkaido
Univ., 2. NIES)

4:20 PM - 4:35 PM
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[1A13-15] Nuclide Adsorption and Separation 3
Chair:Youko Takahatake(JAEA)

4:40 PM - 5:30 PM Room A (E1 Bildg.1F No.10)

[1A13] Examination for the effect of changes in the
particle size of the extractant impregnated
adsorbent using the extraction chromatography
on the separation behavior
*Kenta Katsuki', Keisuke Masumura’, Tsuyoshi Arai’

(1. Shibaura Inst. of Tech.)
4:40 PM - 4:55 PM

[1A14] Compariso of mass balance of volume reduction
process for fly ash generated in thermal
treatment of radioactively contaminated off-
site incineration residue
*Kenichi Arima’, Masahiro Osako’, shunji Oda?, Hisao
Tohma?, Keisuke Imai® (1. National Institute of
Environmental Studies, 2. Japan Environmental
Storage &Safety Corporation)
4:55PM - 5:10 PM

[1A15] Adsorption ability of metal ions for Na-P1 type
zeolite and its immobilization using the heat-
treatment for the purpose of decontamination
of radionuclides
*Ami Takahashi', Yoshiteru Itagaki1, Hiromichi Aono’

(1. Ehime Univercity)
510 PM - 5:25 PM
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[1B01-05] Vitrification 1

Chair:Kazuyoshi Uruga(CRIEPI)

10:30 AM - 11:55 AM Room B (E1 Bildg.2F No.21)

[1B0O1] Development of Simulation Model for Cold-cap
of TVF Glass Melter
*Yoshimitsu Asahi', Akira Kodaka' (1. JAEA)
10:30 AM - 10:45 AM

[1B02] Evaluation of nitric acid solubility of
molybdenum-containing platinum group alloys
*Koya Yamazaki', Sayaka Chiba", Haruaki Matsuura”,
Isamu Sato', Haruka Tada® (1. TCU, 2. IHI)
10:45 AM - 11:00 AM

[1BO3] Local structural change of noble metal alloy
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containing molybdenum by heat treatment
Koki Sakashita’, Seishiro Tanaka', *Haruaki Matsuura’,
Isamu Sato', Haruka Tada® (1. TCU, 2. IHI)
11:00 AM - 11:15 AM

[1B04] Study on YP formation mechanisms by using
zirconium molybdate as a starting material
*Haruya Koshino', Daisuke Akiyama', Takayuki Nagaiz,
Yoshihiro Okamoto?, Akira Kirishima' (1. Tohoku
Univ., 2. JAEA)
11:15 AM - 11:30 AM

[1B0O5] Crystallization of molybdenum phase from
simulated high-level waste glass under slow
cooling
*Toru Sugawara1, Toshiaki Ohira’, Ayaka Sekine'?,
Maki Adachi'?, Hitomi Sato' (1. Akita University, 2.
Japan Nuclear Fuel Limited)

11:30 AM - 11:45 AM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 505-3
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[1B06-09] Decommissioning Evaluation Methods

Chair:Masahiko Machida(JAEA)
2:45 PM - 3:50 PM Room B (E1 Bildg.2F No.21)

[1B06] A study on analysis of actual date in “ FUGEN"
decommissioning
*yuya kouda', Yukihiro iguchiz, satoshi yanagihara2
(1. Japan Atomic Energy Agency, 2. University of
Fukui.)
2:45PM - 3:00 PM

[1BO7] A Study for the optimization of the
decommissioning project of nuclear facilities
*Yukihiro IGUCHI", Daisuke KAWASAKI', Satoshi
YANAGIHARA' (1. University of Fukui)
3:00 PM - 3:15 PM

[1B08] Development of Risk Assessment Methodology
for Nuclear Power Plants in Decommissioning
Phase
*Taro Shimada’, Tsuyoshi Sasagawa1, Kazuji Miwa’,
Shizuka Takai', Seiji Takeda' (1.JAEA)
3:15PM - 3:30 PM

[1B09] Development of Risk Assessment Methodology
for Nuclear Power Plants in Decommissioning
Phase
*Tsuyoshi Sasagawa1, Taro Shimada', Seiji Takeda'
(1. Japan Atomic Energy Agency)
3:30 PM - 3:45PM
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[1B10-15] Cutting and Decontamination
Chair:Haruo Morishige(Fukushima Nuclear Accident

Countermeasures Review Group)
3:50 PM - 5:30 PM Room B (E1 Bildg.2F No.21)

[1B10] Laser decontamination mechanism using high-
speed scanning of high-power density
continuous wave fiber laser and high speed
camera
*Atsushi Kosuge', Eisuke J. Minehara® (1. JAEA, 2.
LDD Corporation)

3:50 PM - 4:05 PM

[1B11] Laser decontamination mechanism using high-
speed scanning of high-power density
continuous wave fiber laser and high-speed
camera
*Eisuke John Minehara', Atsushi Kosuge? (1. LDD, 2.
JAEA)
4:05PM - 4:20 PM

[1B12] Fundamental Study on Mechanism of Blasting
Decontamination Device for Small Diameter Pipe
(Part 6)

*Seigo Kai', Hideharu Takahashi', Hayato Taniguchi?,
Akihiko Kawashima?, Hiroshi Takahashi®, Keisuke
Jinza*, Hiroshige Kikura' (1. Tokyo Institute of
technology, 2. Shintokogio, Ltd., 3. Fuji Furukawa
Engineering &Construction Co.Ltd., 4. Fuji Electric
Co., Ltd.)

4:20PM - 4:35PM

[1B13] Research and development of lead block cutting
technique for decommissioning nuclear power
plants
*Tomohisa Gotou', Glenn Harvel?, Yutaro Aoki’,
Takeyoshi Sunagawa' (1. FUT, 2. Ontario Tech
Univ.)

4:35 PM - 4:50 PM

[1B14] Acquisition of Dust Behavior Data during Laser
Cutting in a Large Water Tank
*Yuta Miyamotoq, Hiroki lwai', Norimasa Mori' (1.
Japan Atomic Energy Agency)

4:50 PM - 5:05 PM

[1B15] Development of spectroscopic measurement
techniques for laser processing
*Masabumi Miyabe’, Yoshihiro Iwata’, Ryohei
Terabayashi?, Shuichi Hasegawa® (1. JAEA, 2. The
University of Tokyo)
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5:05PM - 5:20PM
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[1D01-04] Hydrogen Generation
Chair:Koichi Uozumi(CRIEPI)
10:15 AM - 11:25 AM Room D (E1 Bildg.2F No.23)

[1D01] Investigation on the temperature dependence of
G value of H2 in Reprocessing solutions
*Yoshikazu Tamauchi', Masanao Nakano', Satoshi
Hasegawa', Kazuki Kubo' (1. JNFL)

10:15 AM - 10:30 AM

[1D02] Investigation on the temperature dependence of
G value of H, in Reprocessing solutions
*Masaaki Kaneko', Hiroki Yokoyama1, Yoshionri Etoh",
Kenichi Matsushima, Yoshikazu Tamauchi?, Masanao
Nakano?, Satoshi Hasegawaz, Kazuki Kubo? (1. Nippon
Nuclear Fuel Development CO.,LTD, 2. Japan Nuclear
Fuel, LTD)

10:30 AM - 10:45 AM

[1D03] Investigation on the temperature dependence of
G value of H2 in Reprocessing solutions
*Hiroki Yokoyama1, Masaak Kaneko', Yoshinori Etoh’,
Kenichi Matsushima’, Yoshikazu Tamauchi?, Masanao
Nakano?, Satoshi Hasegawaz, Kazuki Kubo? (1. NFD, 2.
JNFL)

10:45 AM - 11:00 AM

[1D04] Investigation on the temperature dependence of
G value of H2 in Reprocessing solutions
*Kazuki Kubo', Masanao Nakano', Satoshi Hasegawa’,
Yoshikazu Tamauchi' (1. JNFL)

11:00 AM - 11:15 AM
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[1D05-06] Boiling and Drying of High-level Liquid

Waste
Chair:Masaaki Kaneko(NFD)
11:25 AM - 12:00 PM Room D (E1 Bildg.2F No.23)

[1D0O5] Enhancement of Analysis Method for Important
Phenomena of Severe Accidents at Reprocessing
Plant
*Hisayuki Kyo', Daisuke Fujiwara', Hiroshi Shirai’,
Takashi Kodama?, Yoshikazu Tamauchi?, Naoya Satou?,

Mikio Kumagai3 (1. TEPCO SYSTEMS CORPORATION,



2. Japan Nuclear Fuel Limited, 3. Ui Science inc.)
11:25 AM - 11:40 AM

[1D06] Study on applicability of zeolite for mitigation
of RuQ, release
*Yuma Sekiguchi1, Tetsuya Kato', Tsuyoshi Usami' (1.
CRIEPI)
11:40 AM - 11:55 AM
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[1D07-11] Recovery of Minor Actinides
Chair:Yoshiharu Sakamura(CRIEPI)
2:45 PM - 4:10 PM Room D (E1 Bildg.2F No.23)

[1D07] Hybrid Process Combining Solvent Extraction
and Low Pressure Loss Extraction
Chromatography for a Reasonable MA Recovery
*Atsushi Sakamoto', Yuichi Sano”, Masayuki Takeuchi’

(1. JAEA)
2:45PM - 3:00 PM

[1D08] Hybrid Process Combining Solvent Extraction
and Low Pressure Loss Extraction
Chromatography for a Reasonable MA Recovery
*Masaumi Nakahara', Atsushi Sakamoto', Yuichi Sano”,
Masayuki Takeuchi' (1. JAEA)

3:00 PM - 3:15PM

[1D09] Hybrid Process Combining Solvent Extraction
and Low Pressure Loss Extraction
Chromatography for a Reasonable MA Recovery
*Tatsuya Emori’, Keisuke Morita’, Yasutoshi Ban®,
Hiromori Sato?, Tsuyoshi Arai?, Yuichi Sano' (1.
JAEA, 2. Shibaura Inst. of Tech.)
3:15PM - 3:30 PM

[1D10] Hybrid Process Combining Solvent Extraction
and Low Pressure Loss Extraction
Chromatography for a Reasonable MA Recovery
*Kazuki Minowa', Junnosuke Fujita®, Haruaki
Matsuura’, Sou Watanabe?, Yuichi Sano® (1. TCU, 2.
JAEA)

3:30 PM - 3:45 PM

[1D11] Hybrid Process Combining Solvent Extraction
and Low Pressure Loss Extraction
Chromatography for a Reasonable MA Recovery
*Yuichi Sano’, Tsuyoshi Arai?, Kiyoharu Nakatani®,
Haruaki Matsuura®, Shigeru Kunii® (1. JAEA, 2.
Shibaura Inst. of Tech., 3. Univ. of Tsukuba, 4. TCU, 5.
Chemicrea)

3:45 PM - 4:00 PM
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[1D12-16] Aqueous Reprocessing and

Pyroprocessing
Chair:Masaumi Nakahara(JAEA)
4:10 PM - 5:30 PM Room D (E1 Bildg.2F No.23)

[1D12] Development of new extractants for MA / RE
separation in SELECT process
*Hideya Suzuki', Kojiro Shimojo', Tatsuya Emori’, Nao
Tsutsui’, Tatsuya Kurosawa', Mitsunobu Shibata',
Tomohiro Kawasaki', Yasutoshi Ban' (1. Japan
Atomic Energy Agency)
4:10 PM - 4:25 PM

[1D13] Effect of branched side chains on the
extraction and phase separation properties of
cyclic monoamide extractants for selective
separation of U(VI)
*Hiroki Kita', Masanobu Nogami’, Kenji Shirasaki?,
Chikage Abe? (1. Kindai Univ., 2. Tohoku Univ.)
4:25 PM - 4:40 PM

[1D14] Effect of solid catalyst on the hydrothermal
decomposition of solvent degradation products
from reprocessing process.
*Tetsuo Honma', Mayu Shimosawa’, Tatsuya Horimai?,
Kiyoshi Anzai®, Takeshi Tsukada® (1. NIT Hachinohe
College, 2. JNFL)
4:40 PM - 4:55 PM

[1D15] A study on the removal of fission products from
LiCI-KCI molten salt used in electrorefining
*Yoshiharu Sakamura’ (1. Central Research Institute
of Electric Power Industry)
4:55PM - 5:10 PM

[1D16] Development of spent salt treatment
technology using zeolite
*Koichi Uozumi', Masatoshi lizuka', Hirohide Kofuji?
(1. CRIEPI, 2. JAEA)
5:10 PM - 5:25 PM

Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 501-1
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[1EO01-04] Basic Reaction, Basic Property
Chair:Hiroki Nakamura(JAEA)

2:45 PM - 3:45 PM Room E (E1 Bildg.2F No.24)

[1E01] Reaction of cesium molybdate with silicon oxide



coating on stainless steel 304 at 700° C
*Mai Dung Do Thi', Yuki Uchida®, Tadachika
Nakayama', Hisayuki Suematsu® (1. Nagaoka
University of Technology, 2. National Institute of
Technology, Nagaoka College)
2:45 PM - 3:00 PM

[1E02] Effects of oxygen and carbon on tritium
redistribution in zirconium
*Kota Nishihara', Yoshitaka Chino', Kenichi
Hashizume”, Yuji Hatano® (1. Kyushu University
Interdisciplinary Graduate School of Engineering
Sciencies, 2. Toyama University Hydrogen Isotope
Research Center)
3:00 PM - 3:15PM

[1EO03] Measurement of Density and Viscosity of
Molten Lead Chloride
*Rika Sato', Tsuyoshi Nishi', Hiromichi Ohta”,
Takanori Sugawara?, Kenji Nishihara® (1. Ibaraki
Univ., 2. JAEA)
3:15PM- 3:30PM

[1E04] Demonstration research on fast reactor
recycling using low decontaminated MA-bearing
MOX fuels
*Kaito Kimura®, Uno Masayoshi', Onitsuka Takashi'
(1. Univ. of Fukui)
3:30PM - 3:45PM
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[1E05-09] Mechanical Learning, Al Aplication
Chair:Kenichi Hashizume(Kyusyu Univ.)

3:45 PM - 5:00 PM Room E (E1 Bildg.2F No.24)

[1E05] Development of novel nuclear fuel materials
with high thermal conductivity by materials
informatics
*Yuji Miyawaki®, Yuji Ohishi", Hiroaki Muta', Masaya
Kumagai2'3, Ken Kurosaki® (1. Osaka Univ., 2. SAKURA
internet, 3. Kyoto Univ.)

3:45 PM - 4:00 PM

[1E06] Evaluation of high-temperature properties of
(Ca,Sr)F, with machine-learning molecular
dynamic
*Hiroki Nakamura', Masahiko Machida’, Masato Kato'

(1. JAEA)
4:00 PM - 4:15 PM
[1EQ7] Acceleration of nuclear fuel development

research incorporating artificial intelligence
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(Al) technology
*Kenji Konashi', Yuji Arita®, Tsuyoshi Yaita®, Hiromichi
Watanabe®*, Kyoichi Morimoto®, Kazuki Mori®, Nobuhiko
Kato® (1. Tohoku University, 2. Fukui University, 3.
JAEA, 4. AIST, 5. CTC)
4:15PM - 4:30 PM

[1EO8] Acceleration of nuclear fuel development
research incorporating artificial intelligence
(Al) technology
*Keisuke Niino', Yuji Arita’, Kenji Konashi?, Hiromichi
Watanabe®, Tsuyoshi Yaita®, Hajime Tanida®, Tohru
Kobayashi®, Kyoichi Morimoto®, Masashi Watanabe®
(1. Univ. of Fukui, 2. Tohoku Univ., 3. AIST, 4. JAEA)
4:30 PM - 4:45 PM

[1EQ9] Acceleration of nuclear fuel development
research Incorporating artificial intelligence
(Al) technology
*Tsuyoshi Yaita', Tohru Kobayashi’, Hajime Tanida’,
Kenji Konashi?, Yuji Arita®, Keisuke Niino®, Hiromichi
Watanabe®, Kyoichi Morimoto', Kazuki Mori®, Nobuhiko
Kato® (1. JAEA, 2. Tohoku Univ., 3. Fukui Univ., 4.
AIST, 5. CTC)
4:45 PM - 5:00 PM
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[1E10-11] Glove Material

Chair:Tsuyoshi Yaita(JAEA)

5:00 PM - 5:30 PM Room E (E1 Bildg.2F No.24)

[1E10] Feasibility investigation on gloves with self-
repairing function
*Tomoomi Segawa1, Koichi Kawaguchi1, Katsunori
Ishii, Takayoshi Makino' (1. JAEA)
5:00 PM - 5:15 PM

[1E11] Feasibility investigation on gloves with self-
repairing function
*Koichi Kawaguchi', Katsunori Ishii', Tomoomi
Segawa', Takayoshi Makino' (1. JAEA)
5:15PM - 5:30 PM

Oral presentation | IIl. Fission Energy Engineering | 305-1
Computational Science and Engineering

[1F01-04] Multi-physics Simulation 1

Chair:Yoritaka Ilwata(Kansai Univ.)
10:45 AM - 11:55 AM Room F (E1 Bildg.3F No.31)




[1FO1] Development of a cladding burst model under
the loss of coolant accident conditions in a
spent fuel pool
*Kenta Inagaki', Kinya Nakamura®, Atsushi Ui' (1.
CRIEPI)

10:45 AM - 11:00 AM

[1F02] A development of Multi-Physics Burnup Analysis
System
*Motomu Suzuki', Kenta Inagaki', Shunsuke Sato’,
Shoichi Kitajima1 (1. CRIEPI)

11:00 AM - 11:15 AM

[1FO3] Numerical investigation of bubble transfer in
additive manufacturing technology by a
multiphase particle method
*Guangtao Duan', Mikio Sakai' (1. The University of
Tokyo)

11:15 AM - 11:30 AM

[1F04] Development of Advanced Neutronics/Thermal-
Hydraulics Coupling Simulation System
*Tomohiro Kamiya1, Ayako Ono', Kenichi Tada', Hiroshi
Akie', Yasunobu Nagaya', Hiroyuki Yoshida® (1.
JAEA)

11:30 AM - 11:45 AM

Oral presentation | Ill. Fission Energy Engineering | 305-1
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[1F05-09] Multi-physics Simulation 2
Chair:Akemi Nishida(JAEA)

2:45 PM - 4:05 PM Room F (E1 Bildg.3F No.31)

[1FO5] Analysis of SIA cluster transformation in fcc-Cu
by on-the-flu kinetic Monte Calro
*Yojiro Yamamoto', Sho Hayakawa1, Taira Okita' (1.
University of Tokyo)
2:45PM - 3:00 PM

[1F06] MD-FEM coupling method for modelling
mesoscale phenomena
*Hideaki Tagawa', Taira Okita', Mitsuhiro Itakura®,
Kazuya Goto® (1. UTokyo, 2. JAEA, 3. PExProCS,
LLC.)
3:00PM - 3:15 PM

[1FO7] Quantification of nonlinear ultrasonic mixing
response to radiation-induced defects using
molecular dynamics
*Nayuta Matsuda’, Syou Mori, Taira Okita' (1.
UTokyo)
3:15PM - 3:30 PM

[1F08] Validation Study on FELMI for a Gas-Liquid-

©Atomic Energy Society of Japan

Atomic Energy Society of Japan 2022 Fall Meeting

Solid Flow
*Rui LI", Daisuke YAMADA', Mikio SAKAI" (1.
Utokyo)
3:30 PM - 3:45PM

[1F09] Implicit scheme implemented to the spectral
calculations for nonlinear hyperbolic evolution
equations
*Yoritaka Iwata', Yasuhiro Takei® (1. Kansai
University, 2. Mizuho Research &Technologies)

3:45 PM - 4:00 PM

Oral presentation | Ill. Fission Energy Engineering | 305-1
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[1F10-13] Computational Science for Nuclear

Safety
Chair:Mikio Sakai(UTokyo)
4:05 PM - 5:10 PM Room F (E1 Bildg.3F No.31)

[1F10] Data assimilation application to CFD simulation
of thermal flow in a large containment vessel
facility CIGMA
*Masahiro Ishigaki®, Yoshiyasu Hirose?, Satoshi Abe?,
Toru Nagai®, Tadashi Watanabe® (1. Univ. of Fukui, 2.
JAEA, 3. Nagoya Univ.)
4:05PM - 4:20 PM

[1F11] Application of Surrogate Models for Statistical
Safety Evaluation
*lkuo Kinoshita' (1. INSS)
4:20PM - 4:35PM

[1F12] Standard Guideline for the Seismic Response
Analysis Method Using Three-dimensional
Detailed Model of Reactor Buildings
*Byunghyun Choi’, Akemi Nishida', Tadahiko Shiomi’,
Manabu Kawata', Yinsheng Li' (1. Japan Atomic
Energy Agency)

4:35 PM - 4:50 PM

[1F13] Development of the Multi-Phase Multi-
Component Thermal-Hydraulic Simulation
Method for MCCI based on MPS Method
*Fukuda Takanari', Yamaji Akifumi’, Takei Haruki®,
Yamashita Susumu?, Yoshida Hiroyuki2 (1. Waseda
Univ., 2. JAEA)

4:50 PM - 5:05 PM

Oral presentation | IIl. Fission Energy Engineering | 301-2 Reactor
Design, Nuclear Energy Strategy, Nuclear Transmutation




[1G01-04] Advanced Reactor Design
Chair:Tadafumi Sano(Kindai Univ.)
10:15 AM - 11:20 AM Room G (E1 Bildg.3F No.32)

[1G01] Evaluation of physical properties of Be,-CsF
using machine learning molecular dynamics
simulations for developing nulcear
transmutation targets
*Tenta Noki', Hiroki Shishido', Hidetoshi Hashizume'

(1. Tohoku University)
10:15 AM - 10:30 AM

[1G02] Core characteristics and generation cost
evaluation of heavy-water-cooled reduced-
moderation thorium breeder reactor with radial
and axial blankets
*Yuki Sakurai', Tomoatsu Shinohara®, Hiroki Ishida?,
Tetsuya Inoue’, Naoyuki Takaki' (1. Tokyo City Univ,
2. Toshiba Plant Systems &Services Corporation)
10:30 AM - 10:45 AM

[1G03] Simplified reprocessing and synthetic wave
CANDLE burning method to maximize uranium
resource utilization
*Tomohiro Yamashita', Naoyuki Takaki' (1. TCU)
10:45 AM - 11:00 AM

[1G04] The optimization of Pu layout in SiC matrix fuel
compact HTTR core for higher power density
operation
*Yosuke Nishimura', Koji Okamoto T (1. The
University of Tokyo )

11:00 AM - 11:15 AM

Oral presentation | IlI. Fission Energy Engineering | 301-2 Reactor
Design, Nuclear Energy Strategy, Nuclear Transmutation

[1G05-06] Molten Salt Reactor
Chair:Naoyuki Takaki(TCU)
11:20 AM - 11:55 AM Room G (E1 Bildg.3F No.32)

[1G05] Research and development of a small chloride
molten salt fast reactor
*Yoshihisa Tahara', Satoshi Chiba®, Hiroyasu
Mochizuki’ (1. Tokyo Tech)
11:20 AM - 11:35 AM

[1G06] Research and development of a small chloride
molten salt fast reactor
*Haruka Hirano', Yoshihisa Tahara', Satoshi Chiba',
Hiroyasu Mochizuki' (1. Tokyo Tech )
11:35 AM - 11:50 AM

Oral presentation | Ill. Fission Energy Engineering | 301-1 Reactor
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Physics, Utilization of Nuclear Data, Criticality Safety

[1G07-10] Analysis Method Development 1 Burnup

Calculation
Chair:Satoshi TAKEDA
2:45 PM - 3:50 PM Room G (E1 Bildg.3F No.32)

[1G07] Improvement of the Predictor-Corrector
method for burnup calculations in nuclear fuel
containing burnable absorbers
*Fuga Miyazawa', Go Chiba’, Kosuke Tsujitaz, Shuhei
Miwa® (1. Hokkaido Univ., 2. NEL)
2:45PM - 3:00 PM

[1G08] Study on fast computation of burnup
calculations using MMPA on GPUs
*Yoshinari Harada', Hibiki Yamaguchi’, Akio
Yamamoto', Tomohiro Endo’ (1. NAGOYA
university)

3:00 PM - 3:15PM

[1G09] Low-order model for time behavior of atomic
number densities with radioactive decay
*Go Chiba', Yu Yoshifuji', Kosuke Tsujita?, Shuhei
Miwa® (1. Hokkaido Univ., 2. NEL)
3:15PM - 3:30 PM

[1G10] Low-order model for time behavior of atomic
number densities with radioactive decay
*Yu Yoshifuji', Go Chiba", Kosuke Tsujita?, Shuhei
Miwa® (1. Hokkaido Univ., 2. NEL)

3:30 PM - 3:45PM

Oral presentation | Ill. Fission Energy Engineering | 301-1 Reactor
Physics, Utilization of Nuclear Data, Criticality Safety

[1G11-13] Analysis Method Development 2

Transport Calculation
Chair:Kenichi Tada(JAEA)
3:50 PM - 4:40 PM Room G (E1 Bildg.3F No.32)

[1G11] Treatment of scattering sources in numerical
calculations of the radiative transfer equation
with discrete ordinates methods
*Ryosuke Shimizu', Go Chiba' (1. HokkaidoUniv.)
3:50PM - 4:05PM

[1G12] Application of neutron transport calculation
method to accelerate photon transport analysis
considering reflection and refraction
*Toranosuke Amano’, Tomohiro Endo’, Akio
Yamamoto' (1. Nagoya University)
4:05PM - 4:20 PM

[1G13] Study on the accuracy of POD basis expansion
based on the Wilks” method



*Shunya Teratani', Masato Ito", Tomohiro Endo’, Akio
Yamamoto' (1. Nagoya University)

4:20PM - 4:35 PM

Oral presentation | Ill. Fission Energy Engineering | 301-1 Reactor
Physics, Utilization of Nuclear Data, Criticality Safety

[1G14-16] Analysis Method Development 3

Monte-Carlo Calculation
Chair:Willem F.G. van Rooijen(Univ. of Fukui)
4:40 PM - 5:30 PM Room G (E1 Bildg.3F No.32)

[1G14] Development of the Functional Expansion Tally
Method Expanded by Numerical Basis Functions
Extracted by Singular Value Decomposition
*Ryoichi Kondo', Yasunobu Nagaya' (1. JAEA)

4:40 PM - 4:55 PM

[1G15] Utility value of generalized extreme value
statistics in Monte Carlo criticality calculation
*UEKI TARQ' (1. JAEA)

4:55 PM - 5:10 PM

[1G16] Consideration of nonuniformity effect on
criticality safety evaluation using hybrid
genetic algorithm
*SHIGEKI SHIBA" (1. Nuclear Regulation Authority)
5:10 PM - 5:25 PM

Oral presentation | VI. Fusion Energy Engineering | 601-5 Fusion
Neutronics

[1HO1-05] Fusion Neutron Source and Neutron

Irradiation
Chair:satoshi konishi(Kyoto Fusioneering)
10:30 AM - 11:55 AM Room H (E1 Bildg.3F No.33)

[1HO1] Progress on A-FNS design and R&D
*Satoshi Sato', Kentaro Ochiai', Makoto Oyaizu’,
Masayuki Ohta', Saerom Kwon', Shunsuke Kenjo1,
Takashi Ebisawa’ (1.QST)
10:30 AM - 10:45 AM

[1HO2] Progress on A-FNS design and R&D
*Makoto Oyaidzu1, Shunsuke Kenjo1, Kentaro Ochiai’,
Satoshi Sato' (1. QST)
10:45 AM - 11:00 AM

[1HO3] Progress on A-FNS design and R&D
*Shunsuke Kenjo', Makoto Oyaizu®, Masayuki Ohta’,
Saerom Kwon', Kentaro Ochiai’, Satoshi Sato' (1.
National Institutes for Quantum Science and

Technology)
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11:00 AM - 11:15 AM

[1HO4] Effect of deuterium distribution on neutron
production rate on the cathode of the discharge
fusion neutron source
*Toshiro Sakabe', Yasuyuki Ogino1, Keisuke Mukai’,
Juro Yagi' (1. Kyoto Univ.)
11:15 AM - 11:30 AM

[1HO5] Evaluation of fuel production rate in blanket
mock-ups under DT neutron irradiation
*Keisuke Mukai', Yasuyuki Ogino’, Takumi Matsuo",
Toshiro Sakabe', Juro Yagi1, Makoto Kobayashi®?,
Kunihiro Ogawa®>, Mitsutaka Isobe®*, Shingo Tamaki®,
Isao Murata® (1. Kyoto Univ., 2. SOKENDAI, 3. NIFS,
4. Osaka Univ.)
11:30 AM - 11:45 AM

Oral presentation | VI. Fusion Energy Engineering | 601-3 Tritium
Science and Technology (Fuel Recovery and Refining, Measurement,
lisotope Effect, Safe Handling)

[1HO6-10] Tritium
Chair:Yasuhisa Oya(Shizuoka Univ.)
2:45 PM - 4:10 PM Room H (E1 Bildg.3F No.33)

[1HO6] Hydrogen isotope permeation from high-
temperature high-pressure water through
Inconel
*Taku Matsumoto', Kazunari Katayamaﬂ, Akito
lpponsugi’, Shogo Iwata', Ryo Oya', Yoji Someya® (1.
Kyushu Univ., 2. QST)
2:45PM - 3:00 PM

[1HO7] Tritium accumulation in Komatsuna cultivated in
soil containing tritiated water
*Kazunari Katayama1, Michael Ofotsu Portuphyq,
Yutaro Wada', Kanta Asao’, Makoto Oya' (1. Kyushu
Univ.)
3:00 PM - 3:15 PM

[1HO8] Modeling of Tritium behavior in Lithium rod for
producing Tritium
*Hiroki Hiroki Isogawaﬂ, Kazunari Katayamaq, Hideaki
Matuura® (1. KYUSHU UNIVERSITY)
3:15PM - 3:30 PM

[1HQO9] Tritium permeation through Inconel 600 under
exposure to high temperature, high pressure
water
*Azusa Matsumoto’, Yuji Hatano' (1. Univ. of
Toyama)
3:30 PM - 3:45PM

[1H10] Replacement of the laboratory detritiation



system and its performance test
*Norihiro Ikemoto?, Hironori Shiraishi’, Akira

Tsuguchi', Mutsumi Nakamura', Naoki Mizuniwa',

Satoshi Akamaruz, Masanori Hara? (1. KAKEN, 2. Univ.

of Toyama)

3:45PM - 4:00 PM

Oral presentation | VI. Fusion Energy Engineering | 601-3 Tritium
Science and Technology (Fuel Recovery and Refining, Measurement,
lisotope Effect, Safe Handling)

[1H11-14] Hydrogen Isotope Behavior

Chair:Takumi Chikada(Shizuoka Univ.)
4:10 PM - 5:15 PM Room H (E1 Bildg.3F No.33)

[1H11] Effects of crystal structures and
microstructures of Nickel-coated Titanium
spherical powder and Lithium Oxide on their
high-temperature Hydrogen Isotope absorption
properties
*Kazuki Yamashita®, Minoru Goto?, Hideaki Matsuura®,
Ishitsuka Etsuo?, Shimpei Hamamoto®, Shigeaki
Nakagawa?, Kazunari Katayama®, Teppei Otsuka®' (1.
KindaiUniversity, 2. JAEA, 3. kyushu University Prime
Minister, 4. KyushuUniversityFacultyofEngineering, 5.
Blossom Energy Co.)

4:10 PM - 4:25 PM

[1H12] Hydrogen isotopes permeation behavior through
liquid tin supported with a nickel plate
*Teppei Otsuka', Ryo Hatano', Alexanderr Potekhin®,
Kirill Klimov" (1. Kindai Univ.)

4:25 PM - 4:40 PM

[1H13] Tritium dispersion in the Lithium-lead blanket
loop
*Fumito Okino", Yukinori Hamaji 2, Teruya Tanaka?,
Jyuro Yagi1 (1. Institute of Advanced Energy, Kyoto
University, 2. National Institute for Fusion Science)
4:40 PM - 4:55 PM

[1H14] Hydrogen transport characteristics of proton
conductor pump
*satoshi konishi', keisuke Mukai?, Shuhei Yamaguchi?,
masato tabuchi’, Juro Yagi2 (1. Kyotofusioneering
Ltd., 2. Kyoto Univ.)
4:55PM - 5:10 PM

Room |

Oral presentation | VII. Health Physics and Environmental Science |
Health Physics and Environmental Science

[1101-07] Environmental Dynamics 1
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Chair:Jun Goto(Niigata Univ.)
10:00 AM - 11:55 AM Room | (E1 Bildg.3F No.34)

[1101] Investigation on distribution of radioactive
substances in Fukushima
*Hiroaki Kato', Yuma Niwano', Hikaru lida", Yuichi
Onda' (1. Univ. of Tsukuba)
10:00 AM - 10:15 AM

[1102] Investigation on distribution of radioactive
substances in Fukushima
*Yuma Niwano', Hiroaki Kato', Satoru Akaiwa’,
Donovan Anderson’, Hikaru lida', Miyu Nakanishi’,
Yuichi Onda® (1. Univ. of Tsukuba)
10:15 AM - 10:30 AM

[1103] Investigation on distribution of radioactive
substances in Fukushima
*Satoshi Iguchi’, Junko Takahashi ', Yuichi Onda’,
Hiroaki Kato' (1. Univ. of Tsukuba)
10:30 AM - 10:45 AM

[1104] Investigation on distribution of radioactive
substances in Fukushima
*Junko Takahashi', Daichi Hihara', Takuya Sasaki',
Satoshi Iguchi', Yuichi Onda’ (1. Univ. of Tsukuba)
10:45 AM - 11:00 AM

[1105] Investigation on distribution of radioactive
substances in Fukushima
*Yuichi Onda’ (1. Univ. of Tsukuba)
11:00 AM - 11:15 AM

[1106] Investigation on distribution of radioactive
substances in Fukushima
*Taichi Kawano', Yuichi Onda’", Hiroaki Kato', Fumiaki
Makino® (1. Univ. of Tsukuba)
11:15 AM - 11:30 AM

[1107] Investigation on distribution of radioactive
substances in Fukushima
*Miyu Nakanishi', Yuichi Onda", Hiroaki Kato' (1.
University of Tsukuba)
11:30 AM - 11:45 AM

Oral presentation | VII. Health Physics and Environmental Science
Health Physics and Environmental Science

[1108-12] Environmental Dynamics 2

Chair:Kazumasa Shimada(JAEA)
2:45 PM - 4:05 PM Room | (E1 Bildg.3F No.34)

[1108] Investigation on distribution of radioactive
substances in Fukushima
*Kazuyuki Sakuma’, Masahiko Machida’, Susumu

Yamada', Hiroshi Kurikami' (1. JAEA)



2:45PM - 3:00 PM

[1109] Investigation on distribution of radioactive
substances in Fukushima
*Minoru Tanigaki' (1. KYOTO UNIVERSITY)
3:00 PM - 3:15PM

[1110] Investigation on distribution of radioactive
substances in Fukushima
*Jun Goto' (1. Niigata Univ.)
3:15PM - 3:30 PM

[1111] Investigation on distribution of radioactive
substances in Fukushima
*Min sik Kim', Alex Malins', Masahiko Machida', Kazuya
Yoshimura', Hiroko Yoshida 2, Kimiaki Saito" (1. JAEA,
2. Tohoku Univ.)
3:30 PM - 3:45PM

[1112] Investigation on distribution of radioactive
substances in Fukushima
*Hiroko Yoshida', Minsik KIm?, Masahiko Machida?, Alex
Malins? (1. Tohoku Univ., 2. JAEA)
3:45PM - 4:00 PM

Oral presentation | VII. Health Physics and Environmental Science
Health Physics and Environmental Science

[1113-17] Environmental Dynamics 3

Chair:Takeyoshi Sunagawa(FUT)
4:05 PM - 5:30 PM Room | (E1 Bildg.3F No.34)

[1113] Investigation on distribution of radioactive
substances in Fukushima
*Rina Sato’, Kazuya Yoshimura®, Yukihisa Sanada’,
Tetsuro Sato?, Tsubasa Mori?, Marie Takagi® (1. JAEA,
2. Hitachi Solutions East Japan)
4:05PM - 4:20 PM

[1114] Investigation on distribution of radioactive
substances in Fukushima
*Yuko Hatano', Shu Mori", Eiichi Suetomi’ (1.
Graduate School of Systems and Information
Engineering, University of Tsukuba)
4:20 PM - 4:35 PM

[1115] Investigation on distribution of radioactive
substances in Fukushima
*Kazuya Yoshimura', Tomohisa Abe' (1. JAEA)
4:35PM - 4:50PM

[1116] Investigation on distribution of radioactive
substances in Fukushima
*Kimiaki Saito', Masahiko Machida®, Liu Xudong?, Naoki
Tanimura® (1. JAEA, 2. BRIUG, 3. Mizuho Research
&Technologies)
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4:50 PM - 5:05PM

[1117] Investigation on distribution of radioactive
substances in Fukushima
*Sakae Kinase'-2, Kiichiro Uno', Emi Ojima’, Seiichi
Kanaizuka', Yoshiaki Shikaze', Masaki Andoh', Satoshi
Mikami', Kimiaki Saito' (1. JAEA, 2. Ibaraki Univ.)
5:05PM - 5:20 PM

Oral presentation | IV. Nuclear Plant Technologies | 402-1 Nuclear
Safety Engineering (Safety Design, Safety Assessment/Analysis,
Management)

[1J01-03] Analysis Technology 1
Chair:Hirofumi Okabe(TOSHIBA ESS)
10:00 AM - 10:50 AM Room J (E1 Bildg.4F No.42)

[1J01] Development of Fire Zone Model BRI2-CRIEPI
*Koji SHIRAI", Koji TASAKA', Junghoon JI", Toshiko
UDAGAWA? (1. Central Research Institute of Electric
Power Industry, 2. WDB)

10:00 AM - 10:15 AM

[1J02] Development of Fire Zone Model BRI2-CRIEPI
*Koji Tasaka', Junghoon Ji", Toshiko Udagawa?, Koji
Shirai’ (1. CRIEPI, 2. WDB Co., Ltd.)

10:15 AM - 10:30 AM

[1J03] Development of Fire Zone Model BRI2-CRIEPI
* Junghoon JI', Koji SHIRAI", Toshiko UDAGAWA?Z, Koji
TASAKA" (1. CRIEPI, 2. WDB)

10:30 AM - 10:45 AM

Oral presentation | IV. Nuclear Plant Technologies | 402-1 Nuclear
Safety Engineering (Safety Design, Safety Assessment/Analysis,
Management)

[1J04-07] Analysis Technology 2
Chair:Koji Morita(Kyushu Univ.)
10:50 AM - 12:00 PM Room J (E1 Bildg.4F No.42)

[1J04] Speedup by Parallel Processing in a CFD
Compressible Fluid Dynamics Simulation Code:
BAROC for Safety Analysis of Containment
Vessel and Reactor Building Under Severe
Accident Conditions
*Atsuo Takahashi’, Mamoru Shimizu®, Fumitomo
Onishi", Achihiro Hamano', Toshiharu Mitsuhashi’,
Hideaki Koike', Masanori Naitoh' (1. AdvanceSoft
Corporation)

10:50 AM - 11:05 AM

[1J05] Effect of Turbulence on Hydrogen deflagration

Behavior during SA of LWR



*Sei Yura', Kosuke Motegiz, Tomoyuki SugiyamaZ,
Kazuhiro Sawa' (1. Hokkaido Univ., 2. JAEA)
11:05 AM - 11:20 AM

[1J06] Plant incident progress scenario analysis for
Mihama nuclear emergency exercise of Kansai
Electric Power Co., Inc. 2021
*|kuo Kawasaki', Toshiya Takaki', Yoshinori
Yamamoto?, Tsuyoshi Yamazaki?, Hiroyuki lkeda?,
Hajime Takebe® (1. INSS, 2. KEPCO)
11:20 AM - 11:35 AM

[1J07] Examination of Transient Reactor Analysis code
Toshiba version (TRACTTM) application for Loss-
of-Coolant Accident analyses
*Fumie Sebe’, Hideki Horie', Yutaka Takeuchi',
Takanori Fukunaga' (1. Toshiba Energy Systems
&Solutions Corporation)

11:35 AM - 11:50 AM

Oral presentation | IV. Nuclear Plant Technologies | 402-1 Nuclear
Safety Engineering (Safety Design, Safety Assessment/Analysis,
Management)

[1J08-12] Test Analysis
Chair:Koji SHIRAI(CRIEPI)
2:45 PM - 4:05 PM Room J (E1 Bildg.4F No.42)

[1J08] Evaluation of Flammable Gas Generated by
Organic Materials in Nuclear Primary
Containment Vessel (Part 1)

*Yukiko Furuhashi’, Takanobu Saito", Yutaka
Kikukawa', Shunichi Imai' (1. TEPCO HD)
2:45PM - 3:00 PM

[1J09] Examination of measurement method of the
hardness by Laser Induced Breakdown
Spectroscopy (LIBS) and multivariate analysis
*Kodai Okazaki', Tomohiko Kawakami', Sakiko
Nagayama1, Yuta Abe?, Etsuyo Makuuchi®, Masahiko
Ohtaka?, Yuji Ohishi* (1. KAKEN, 2. JAEA, 3. ART
KAGAKU, 4. Osaka Univ.)
3:00PM - 3:15PM

[1J10] Analysis of High Burnup Irradiation Tests of
Coated Fuel for High Temperature Gas-cooled
Reactors
*Kaito Kawano', Jun Aihara®, Kazuhiro Sawa' (1.
Hokkaido Univ., 2. JAEA)
3:15PM - 3:30PM

[1J11] Analytical study of spallation products' behavior
in the MEGAPIE target

*Fujio Maekawa’, Keita Nakano', Toshinobu Sasa’,
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Hironari Obayashi', Hayanori Takei', Shinya Miyaharaz,
Yuji Arita® (1. JAEA, 2. Univ. of Fukui)
3:30 PM - 3:45PM

[1J12] Analytical study of spallation products' behavior
in the MEGAPIE target
*Shinya Miyahara’, Yuji Arita’, Fujio Maekawa?, Keita
Nakano?, Toshinobu Sasa?, Hironari Obayashiz,
Hayanori Takei? (1. Univ. of Fukui, 2. JAEA)
3:45 PM - 4:00 PM

Oral presentation | IV. Nuclear Plant Technologies | 402-1 Nuclear
Safety Engineering (Safety Design, Safety Assessment/Analysis,
Management)

[1J13-15] Eutectic Melting

Chair:Shinya Miyahara(Univ. of Fukui)
4:05 PM - 4:55 PM Room J (E1 Bildg.4F No.42)

[1J13] Study on Eutectic Melting Behavior of Control
Rod Materials in Core Disruptive Accidents of
Sodium-Cooled Fast Reactors
*Toshihide Takai’, Hidemasa Yamano', Yuki Emura’,
Hideo Higashiz, Hiroyuki Fukuyama2, Koji Morita®,
Kinya Nakamura®, Hirohumi Fukai®, Masahiro Furuya®,
Marco Pellegrini6 (1. JAEA, 2. Tohoku Univ., 3. Kyushu
Univ., 4. CRIEPI, 5. Waseda Univ., 6. UTokyo)
4:05PM - 4:20PM

[1J14] Study on Eutectic Melting Behavior of Control
Rod Materials in Core Disruptive Accidents of
Sodium-Cooled Fast Reactors
*Hideo Higashi1, Makoto Ohtsuka’, Masayoshi Adachi’,
Hiroyuki Fukuyama', Hidemasa Yamano® (1. Tohoku
Univ., 2. JAEA)

4:20 PM - 4:35PM

[1J15] Study on Eutectic Melting Behavior of Control
Rod Materials in Core Disruptive Accidents of
Sodium-Cooled Fast Reactors
*Hiroyuki Fukuyama', Hideo Higashi®, Makoto
Ohtsuka’, Masayoshi Adachi’, Hidemasa Yamano? (1.
Tohoku Univ., 2. JAEA)
4:35PM - 4:50 PM

Oral presentation | Il. Radiation, Accelerator, Beam and Medical
Technologies | 202-3 Neutron Source, Neutron Technology

[1M01-06] Beam Application and Neutron Facility

Development
Chair:Kaoru Sakasai(JAEA)
10:15 AM - 11:55 AM Room M (E2 Bildg.1F No.101)




[1M01] Small-angle X-ray and neutron scattering on
cement paste
*Kaoru Hara', Yuya Yoda?, Masato Ohnuma® (1.
Hokkaido Univ., 2. Shimizu)
10:15 AM - 10:30 AM

[1MO02] Monte Carlo simulations of in-phantom RBE
dose for optimum design of an electron LINAC
driven beam shaping assembly for BNCT
*Prateepkaew JAKKRIT', Hiraga Fujio® (1. Hokkaido
Univ)
10:30 AM - 10:45 AM

[1MO3] Application of adjoint equations to design
optimization of beam shaping assembly in
medical neutron source with the steepest
descent method
*Keita Yamakata', Go Chiba' (1. Hokkaido Univ.)
10:45 AM - 11:00 AM

[1MO04] Energy property of the neutron beam and
neutron transportation effect of the
supermirror guide tubes at the compact neutron
facility AISTANS
*koichi kino™?, Michihiro Michihiro™?, Takeshi
Fujiwara'?, Brian O'Rourke’?, Takemi Murogaz, Yo
Tomota'?, Nagayasu Oshima'? (1. AIST, 2. ISMA)
11:00 AM - 11:15 AM

[1MO5] A study of neutron beam lines for new research
reactor in Fukui
*Masahiro Hino', Riichiro Nakamura', Masaaki
Sugiyama1, Nobuhiro Sato’, Yuji Kawabata, Ken
Nakajima (1. Kyoto Univ.)
11:15 AM - 11:30 AM

[1MO06] Study on cold neutron source for new research
reactor in Fukui
*Riichiro Nakamura', Masahiro Hino', Yutaka Abe?,
Masaji Arai® (1. Institution for Integrated Radiation
and Nuclear Science, Kyoto Univ., 2. Department of
Nuclear Engineering, Kyoto Univ., 3. Nuclear Science
Research Institute, JAEA)
11:30 AM - 11:45 AM

Oral presentation | Il. Radiation, Accelerator, Beam and Medical
Technologies | 202-1 Radiation Behaviors, Radiation Shielding
[1M07-13] Radiation Behaviors

Chair:Mikihiro Nakata(NDC)

2:45PM - 4:40 PM Room M (E2 Bildg.1F No.101)

[1MO7] Development of shut-down dose rate evaluation

system using D1S method
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*Tsutomu Okamoto', Takeshi Sugita1, Hiromasa lida?,
ken Kajiwara3 (1. NAIS, 2. NAT, 3. QST)
2:45 PM - 3:00 PM

[1M08] Discussion on the Standardization of Shielding
Material focusing on Shielding Concrete (20)
*Koichi Okuno', Masahiro Taniguchi?, Toshinobu
Maenaka’®, Koji Oishi*, Masahiro Yoshida®, Kenichi
Kimura®, Kenichi Tanaka’, Satoshi Takeo® (1.
Hazama-Ando, 2. Taisei Corp, 3. Takenaka Corp, 4.
JRE, 5. NUSTEC, 6. Fujita Corp, 7. IAE, 8. Hitachi GE)
3:00 PM - 3:15PM

[1MO09] Recent development of the PHITS code
*Shintaro Hashimoto', Tatsuhiko Sato’, Yosuke
Iwamoto”, Tatsuhiko Ogawa1, Takuya Furuta’,
Shinichiro Abe’, Takeshi Kai', Yusuke Matsuya', Yuho
Hirata', Koji Niita? (1. JAEA, 2. RIST)
3:15PM- 3:30PM

[1M10] Research of gas pressure dependence of gas
bremsstrahlung by using PHITS
*Hiroki Matsuda', Masayuki Hagiwaraq, Akihiro
Takeuchi', Toshiro Itoga?, Hiroyuki Konishi' (1. QST,
2. JASRI)
3:30PM - 3:45PM

[1M11] Measurement and PHITS simulation of cosmic-
ray neutron energy spectra inside a concrete
building
*Hirotaka Tanaka', Yukinobu Watanabe' (1. Kyushu
University)
3:45PM - 4:00 PM

[1M12] Conceptual Design and Thrust Evaluation of
Alpha Particle Propulsion Engine for Deep Space
Exploration
*Hiroki Yaguchi', Yuki Sakurai’, Keigo Hasegawa',
Naoyuki Takaki' (1. Tokyo City University)
4:00 PM - 4:15PM

[1M13] Shielding Experiment with 24 GeV Protons at
CERN/CHARM
*Noriaki Nakao', Toshiya Sanami?, Tsuyoshi Kajimoto3,
Hiroshi Yashima®, Robert Froeschl®, Davide Bozzato,
Elpida lliopoulou®, Angelo Infantino®, Eunji Lee?,
Takahiro Oyama2 (1. Institute of Technology,
Shimizu Corporation, 2. KEK, 3. Hiroshima Univ., 4.
Kyoto Univ., 5. CERN)
4:15PM - 4:30 PM

Oral presentation | Il. Radiation, Accelerator, Beam and Medical
Technologies | 202-4 Medical Use of Quantum Beam



[1M14-15] Medical Applications of Radiation
Chair:Yuho Hirata(JAEA)
4:40 PM - 5:15 PM Room M (E2 Bildg.1F No.101)

[1M14] lodine tomographic image reconstruction
method by X-ray transmission measurements
from small number directions for low dose
exposure cancer screening examination
*Ikuo Kanno', Daiki Ito’ (1. Kyoto Univ.)

4:40 PM - 4:55 PM

[1M15] Scale up production of **Ac using an electron
linear accelerator and radiolabeling experiment
*Mizuho Maeda’, Takahiro Tadokoro', Yuichiro Ueno',
Takahiro Watanabe?, Hidetoshi Kikunaga®, Kenji
Shirasaki*, Mitsuyoshi Yoshimoto®, Hirofumi Fujii®,
Shun Sekimoto®, Tsutomu Ohtsuki® (1. Hitachi, R&D
Group, 2. Hitachi, Helthcare Buisiness Division, 3.
ELPH, Tohoku Univ., 4. IMR, Tohoku Univ., 5. NCC,
Exploratory Oncology Research &Clinical Trial Center,
6. Institute for Integrated Radiation and Nuclear
Science, Kyoto Univ. )

4:55PM - 5:10 PM

Oral presentation | Il. Radiation, Accelerator, Beam and Medical
Technologies | 203-2 Beam Application, Beam Measurement, Target
[1NO1-04] Application of Quantum Beam
Chair:Kai Masuda(QST)

10:45 AM - 11:55 AM Room N (E2 Bildg.1F No.102)

[1NO1] Low-dose XRF analysis of Cu in cultural heritage
samples using quasi-monochromatic X-rays
induced by MeV-proton irradiation onto a Ge
target
*Yoshiyuki Oguri', Jun Hasegawa', Hitoshi Fukuda’,
Naoto Hagura2 (1. Tokyo Tech, 2. TOKYO CITY
UNIVERSITY)

10:45 AM - 11:00 AM

[1NO2] Study on radiation-induced reaction mechanism
of EUV resist containing Sn
*Yui Takata', Yusa Muroya', Takahiro Kozawa',
Satoshi Enomoto?, Bilal Naqvi3, Danilo De Simone® (1.
Osaka Univ. SANKEN, 2. Toyo Gosei, 3. imec)
11:00 AM - 11:15 AM

[1NO3] Improvement of monomer introduction in in-situ
ion beam graft polymerization
*Fumiya Harada', Takumi Ito", Tamaki Miyauchi’, Akira

Taniike", Yuichi Furuyama® (1. Kobe Univ.)
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11:15 AM - 11:30 AM

[1NO4] Study of the electronic structure of the
solvated electron in alcohols by pulse-pump-
probe method
*Masao Gohdo', Ryoya Tamaki', Koichi Kan", Jinfeng
Yang', Yoichi Yoshida® (1. SANKEN, Osaka
University)
11:30 AM - 11:45 AM

Oral presentation | Il. Radiation, Accelerator, Beam and Medical
Technologies | 203-2 Beam Application, Beam Measurement, Target

[1NO5-09] Applications of Quantum Beam and
Targets 1

Chair:Yoshiyuki Oguri(Tokyo Tech)
2:45PM - 4:10 PM Room N (E2 Bildg.1F No.102)

[1NO5] R&D on Mercury Target for Spallation Neutron
Source to Improve the Durability under High
Power Operation
*Hiroyuki KOGAWA', Hiroyuki KAWASHIMA?, Gen
ARIYOSHI', Koichi SARUTA", Takashi WAKUI", Takashi
NAOE', Katsuhiro HAGA', Masatoshi FUTAKAWA',
Hitoshi SOYAMA®, Kei ITO* (1. JAEA, 2. Ibaraki Univ.,
3. Tohoku Univ., 4. Kyoto Univ.)
2:45PM - 3:00 PM

[1NO6] R&D on Mercury Target for Spallation Neutron
Source to Improve the Durability under High
Power Operation
*Hiroyuki Kawashima', Hiroyuki Kogawaz, Masatshi
Futakawa?, Hitoshi Soyamaz, Chieko Kuji3, Nobutatsu
Tanaka' (1. Ibaraki Univ., 2. JAEA, 3. Tohoku Univ.)
3:00 PM - 3:15PM

[1NO7] R&D on Mercury Target for Spallation Neutron
Source to Improve the Durability under High
Power Operation
*Qen Ariyoshi1, Kei Ito?, Hiroyuki Kogawa1, Masatoshi
Futakawa' (1. JAEA, 2. Kyoto Univ.)
3:15PM - 3:30 PM

[1NO8] R&D on Mercury Target for Spallation Neutron
Source to Improve the Durability under High
Power Operation
*Takashi Wakui', Shigeru Saito’, Eiichi Wakai', Tomoki
Sakai?, Kotaro Mori?, Masatoshi Futakawa' (1. JAEA,
2. Ibaraki Univ.)
3:30 PM - 3:45PM

[1NO9] R&D on Mercury Target for Spallation Neutron
Source to Improve the Durability under High

Power Operation
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*Koichi Saruta’', Atsushi Murata?, Kohki Maeno?,
Takashi Wakui', Takashi Naoce', Hiroyuki Kogawa1,
Yanrong Li%, Makoto Teshigawara', Katsuhiro Haga',
Masatoshi Futakawa' (1. JAEA, 2. Ibaraki Univ.)
3:45 PM - 4:00 PM

Oral presentation | Il. Radiation, Accelerator, Beam and Medical
Technologies | 203-2 Beam Application, Beam Measurement, Target

[1N10-12] Applications of Quantum Beam and
Targets 2

Chair:Masao Gohdo(Osaka Univ.)
4:10 PM - 5:00 PM Room N (E2 Bildg.1F No.102)

[1N10] Quantification of a Substance with Nuclear
Cross-section Property of Strong Neutron
Multiple Scattering Using Wavelength-resolved
Neutron Imaging
*Ami Masaki®, Hirotaka Sato', Takashi Kamiyama1 (1.
Hokkaido Univ.)

4:10 PM - 4:25PM

[1N11] Wavelength-resolved Neutron Imaging Data
Analysis by Combining Slow Neutron Total
Cross-section Calculation Code with Machine
Learning
*Tomoki Kasahara', Hirotaka Sato', Takashi
Kamiyama' (1. Hokkaido Univ. )

4:25 PM - 4:40 PM

[1N12] A study on energy selective neutron imaging
using IP and activation method
*Ryuji Uemoto', Hiroyuki Uno", Koichi Nittoh?, Mikio
Uematsu?, Takashi Kamiyama®, Hirotaka Sato®,
Yoshiaki Kiyanagi® (1. SHI-ATEX, 2. Toshiba Technical
Services International , 3. Hokkaido Univ.)

4:40 PM - 4:55 PM

©Atomic Energy Society of Japan
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Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 505-1 Radioactive Waste Management

[1A01-05] Waste at Fukushima Daiichi NPS

Chair:Fumihiko Kanayama(JAEA)
Wed. Sep 7, 2022 10:30 AM - 11:55 AM Room A (E1 Bildg.1F No.10)

[1A01] Dissolution behavior of CaUQ, in the presence of carbonate
*Yuto Kato', Taishi Kobayashi', Takayuki Sasaki' (1. Kyoto Univ.)
10:30 AM - 10:45 AM

[1A02] Analysis for investigation of sludge observed in the storage tank of
Fukushima Daiichi Nuclear Power
*Yukako Yamaguchi', Yoshihiro Sekio', Koji Maeda®, Yoshikazu Koma", Akihiko Fujiya® (1.
JAEA, 2. TEPCO HD)
10:45 AM - 11:00 AM

[1AO03] Development of inventory evaluation methods for the radioactive
wastes of Fukushima Daiichi Nuclear Power Station
*Daisuke Sugiyama’, Shingo Tanaka ', Yoshikazu Koma®?, Youko Takahatake??, Yoshio Aoki® (1.
CRIEPI, 2. JAEA, 3. IRID)
11:00 AM - 11:15 AM

[1A04] Fluorination Method for Classification of the Waste Generated by Fuel
Debris Removal
*Keita Endo’, Daisuke Watanabe', Masahide Takano?, Ayako Sudo? (1. Hitachi-GE, 2. JAEA)
11:15 AM - 11:30 AM

[1AO5] Fluorination Method for Classification of the Waste Generated by Fuel
Debris Removal
*Masahide Takano', Ayako Sudo’, Daisuke Watanabe? (1. JAEA, 2. Hitachi-GE)
11:30 AM - 11:45 AM

©Atomic Energy Society of Japan
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CalO; DREBFHET TORMBED
Dissolution behavior of CaUQj in the presence of carbonate
g HESE Y, bR REE T, Mex RBEZ !
"R
a7 V— My & U T BB O EIRSOGIT K 0 AERCT 2 FTREMEDS 8 D CaUOs DUSFRZENZ MAT T IRIE R

BAEFRARDTID, Ny FRIEFEREIToT-. WEKO pH, U7, AU AR I ORBIEEIZESWZEY)
RS & Y ARRSIC SV CB B LT,
F—DJ—F:MCCITTY, BERES, Kk

1. ®E

AR IR S5 — R T R BAT(IF) E M CIIIERAL U0, Bk L A SREE D 2 > 7 U — Mkdy & O BAE
HIZ X % MCCI (Molten Core Concrete Interaction) 7 7 U OERMNHEE X4, ZiLFE T CalO, = Ca;UOs &5
AN T BT T ARBTRALIESET 7Y OPER R B ONTKRA~DIRIRIEIZ BT 2 Bt s 72 ST & 72 031),
ZNEDRATAT 7 ) ORMFEIOE 22 2BMICIT, FHEMHOREBIOMANNETHD. T 7 UKk
7 DEEREONZIB N T, KK KCBEIEM ALy DT KTV A CTIRE SILD RIEA A4 1% U I N Ca
DA EL KT T EHE 2 B, 2O IFEERGHEKIZE DBET 7V ORFEENRT 7Y Oy #=
MBS ORFHIAFI R CTH L. AL TITEENT CHEL L7z CaUO, HUFH A ik 2 5 Tl FHICIRIE L, R
D U, Ca JBEDRIBIRERFIEZ T L, S OIIEMLIGIT D TE 2 22 iR & 3 A T
2. RER

FVH 11 IR L 72 UO, & CaCOs ZEERHRA L, BIREXUF TRAZMHK DT, 1200 °CT 28 KeEhnEL
L T CaUOy ZFHH L7=. #5417z CaUOy [EFH % 2~50 mM NaCOs;, pH 7~11, A A 58 0.1 M (NaCl)?dD /K
WIRIZER, Ar BERO 7 a—7 Ry 7 AN THRE 50 HRNZIE Lz, o 7= BiREE L 72 0.1 M NaCl 7k
TOREHAT o 72, RIERIT O EHOM BRI KOS 2 MR XRDIEIC X0 RE Lz, BHERZ 2L
TIRAL AiB(10kDa 7 4 L Z) L, AIEO U B LW Ca DIRE% ICP-MS THIE L, REEEMIC X > CIRROA
PR IR A ) L7
3. MREBR

i R R O U IR IT 4 pH I T 10T M BRECTH 57223, R’
FEDTRINT £V CaUOs DIEfEIMEME SN D Z & DR S LT,

TETEEI (%)
ol
(=)
I

Z Oftl
uUO2(0OH)4"2-
= UO2(0OH)3"-
m UO2(0OH)2(aq)

N

U BB (X AR EE OIK T3 KO pH O BT AWK L, ik 0
y NEUEN . NI a A CaU02(CO3)372-
7K D U IREEZ IS < fE 23 S 4172 pH 36 X ORI FE O @;\ § ‘“éﬁ@{@ £ avoscon
N %Qé‘ PV >

HEM SR FREOFEE G 2N FHRE LR 2K 1
[, 50 mM RFETELE F TlE UOK(COs)s* A KEFETH 5 73,

IRIRIEEE DIX T35 KO pH O LFIC X W IR B & 2 | CaU02(COD32-
BB EHRESR, U BEOETEIN ST, UpmiRe & 5 II I I neon
TSRO 557578 S P2 Ca lX 5 HBE, B pH FCCaCOs(aq) & m a0
WEERCh D LB 2 b5, TETIE U, Ca DU & IR °g$y§gg§§» me

F B RIGIZANT b ET 5T ECh 5. &§§§ﬁ§§§§/

BEXE [1] T Sasaki et al, J. Nucl. Sci. Technol., 56 (2019) 1092. g E

*Yuto Kato', Taishi Kobayashi', Takayuki Sasaki' 1 AR OGFEEES LU, FCa

'Kyoto Univ.
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Analysis for investigation of sludge observed in the storage tank of Fukushima Daiichi Nuclear Power

Station
i Tt B fE9L Y, RiH ?“I%Q%QW,%ﬁ Bz 2
IJAEA, 2IREH

R — R )BT OEYK G % O—EOITE 2 v 7 NICHER SN AT v VOMRFAEZ B & L
T, 2O Z o 7 NI BERIE N2 A T » ¥ D SEM-WDX (T X % Jo3 oo 56 2 Sk L7z,
F—T—F: ERE—RFHERBM. FRKLE, TRISHT
1. 8
REE RSB (IF) OFRFIRNEREND B A LG YoKIix, SR EZH (ALPS) % T
fbEi, # o 7P SN TV 5, 2013 FFIZBERR ALPS C—Rriicig b S 7o Bk Bk &2 = 1 A7z G3
WU T DX Y EERIICA T v VOB HER SNz, ¥ 0 7 OIFRPMBE SN2 Lo DI 2RO
72D O TN S 70, DT RE R AL kIR E DR N2 LB R S TnH
ATy VOWRRAEDT-D, 2 KOIFE ¥ 7 (G3-Al X7 KONG3-AS ¥ 7)) LOVEERLIEAT v
(22T SEM- WDX % W o jesd o5 & Féhtn L 7w SR 2 W97 %,
2. RERE
G3-Al # 7 KON G3-A5 # 7 hHLENENRBM LD E&OWLEE K (AT v UETe) Ik LTAM
ATV, AT 4 A H BB SNTZHRIKRD AT v Daaixtg & Uiz, RRBRCIE, A7 0 v 205
ATy VMR ERIR UASLBEZIT>721% ., SEM-WDX ZHW\W T, 2 H D AT » ¥ 2 iREHIxH T 5T RE -
RIBEBIEE M O R0 % it L7z,
3. BRRUFELYD
G3-Al LONG3-AS X > I DHEBLTZAT v VD SEM B &K WDX < v B 7Bo—Fl%#X 1 12~
F & LT, KR 1 pm ARG OHIRL 770 6 72 28 G/ (RZAE<100 pm) DB INTE Y | uRK o
DifiFe. Fe L0 B3 &7z, ZOff, Na-Cl
FOWHRI - (<10 pm) SHER S 7z,
G3-Al L ING3-A5 X 7 DA T v V%, WTh
t Fe-O R DOMARLF- THERL SN TWD Z &b, .
50 MEICE RN B BIRDEE ERS E LT ﬁ3¥;ﬁmau
RSN TWD Z LR END, ZD8IE, Na-
Cl R OWHIRLT- 238 S iz Z LB CIHFIE T
TOFDBED A B =X LT XY 4 U aljerEn
HOHMN, X7 ONEHRR CTHRSICERITD e
PHTh oo b, CHT X B HIEN 28 ) G3-AS 822 DRSS
ITECTWReWnWEEZX LD, 1. RS9 20O SEMRUWDX ¥y EV &

[1] JREHD (202043 A 27 H), ALPS AHUKETRE & > 7 WD R T v UHERIZ BT 5 B MR AR,
https://www.meti.go.jp/earthquake/nuclear/decommissioning/committee/osensuitaisakuteam/2020/03/3-1-3.pdf

*Yukako Yamaguchi', Yoshihiro Sekio!, Koji Maeda', Yoshikazu Koma!, Akihiko Fujiya?
IJAEA, *TEPCO HD
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BEE—FHWEENOA R M FHEFEDORSRE
(16) BITHIEEICETEIRRITIN—TEOEELICET S5

Development of inventory evaluation methods for the radioactive wastes of Fukushima Daiichi Nuclear

Power Station

(16) Practical grouping of radioelements and wastes in the modelling estimation method

EAIIEPN RN LR O <7 1R

=

B, A

V) TRBESERT. * AR AT SRR SR R BRI SRR T AR

B EEEDY O A X N HETEICBT DT HEOBIT T A= DR EE, TR
N—TREEFEME ORI OX AR L TEEYLT 2 HIEEHE LT, BEEML Y 2T CEE &
TR DR OFHNFEE 2 BT 5 RiABZG5 & &I, EREEWFEOMRIER IR HEZ /N L7,
F—J— R BEE -FHRETEY., BTRA N0 B UHER TR, ke, S—v s o HEEE

1. &

RS — R 1R BT CRAET DI B H — FMFEED)OMEREEZ B & LT, EEEMED S
Br& W T LT, o XfEit 2 U CRNTROICEERE A X b ) Z2HER T 2 FIEORRE ZED T&E (1], &

Ui

RED RE LIZDOWTHRT,

WA Tl K BUEMRHERICAT T, BUMETLREOBIT T A —52 D

2. RA XM FREZBEALIBITINGA—SOTL—EVTDEEL
KA X b UHER TR T 2BIT/37 A =218, 97 — 2 BRSO TW DRI T A ZHeE!

FELZHAT L7201,

TLHE TN — T RRBGATFIC L D e RFEVIC LU TRIE L TE e, JHUIHEHY

REREARRLE T DIZODFETH 7N, —H T, KEMRICE W TEZE L R D ORIl OREN, [
TN—T OEROEELDOSMIZE > TRESNIBMENH D, £ T, BITNTI A2 D5z, ~A X

HEEVER) DRFEHTIC & » THEL
WCREM X b9 2 Hika g L
7=o KL, TR N — T DFAMK
SHEDBITH D, BAT/NT A —H
DA OEIR & 72 Bk (5
THEOBITEIG D JEHEL T 5K
il (Cs-137) 12 %3 2 LL[3]) D 43 Aii
6 EERETR D 4345 O 43 Bt P RE
PEZERMICHEST 5 Z &1
Lo T, LVBEICAL-EHR
RIEHFEISN—E L TITHSLB
TXT A =X OFRENAIHE & 72
Do ZTHUT, WSS —FHREEY
DA vy N HEERERD
AR FEMEDRIZ D723 5,

M ORRIT, BFEFE /S 3
TR BR A THEAR - V5 YLk o SR 2 B il
B4 ([EARBESEY) D ALER - AL 2 BE 5
LHF5EER%E) ) THOLNTZ L DODO—E
Thb,

BEXH

kL

1.E-01

1.E-03

1.E-05

1.E-07

1.E+00

O Eu-154
A Pu-238
< Pu-239+240
B Am-241
0OCm-244

2.

o
u
i

1.E+03  1.E+06
Cs-137 [Ba/g]

i) BT —2D 516

1.E+09

T

000 010 0.20

B

000 010 020
I

) I T -

N,=23

I_ﬂ_

(b) Am A4+

T T
-15 -10 S

Bk o B AR

N,=116

_115 -10 -5
WXL O B AT

i) EEIE(AM-241) D7) B

I

95%HDIIZEOfEANEFENZLY
@EL)DATITHEEENHHEHIE

EEREANDOBIT/NNSA—5%
WILTRE

mean=1.99
0.4% <0< 99.6%
: 95% HDI
: 0.574 3.43
r T T T 1
1 2 3 4

() DFEHIEE(D)DFHEDZE

(iii) FTHERTIN—T 5 Bt AT RE 14 D HITE

. BITN\SGA—ADHREIHITETHRT IL—TOFHR DL
(Bl EEAKFREEIS. Lanthanides,Actinides 4 )L—7)

[1] Sugiyama et al., Journal of Nuclear Science and Technology, 58:4, 493-506, 2021. [2] Kruschke, Journal of Experimental
Phychology: General, 142:2, 573-603, 2013. [3] Koma et al., Nuclear Materials and Energy, 10, 35-41, 2017.

*Daisuke Sugiyama!, Shingo Tanaka!, Yoshikazu Koma??, Youko Takahatake>* and Yoshio Aoki?

ICentral Research Institute of Electric Power Industry, 2Japan Atomic Energy Agency, *International Research Institute for Nuclear

Decommissioning
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- 1A03 -



1A04

2022FKDAE

PR T TR LICHEORET IEEMO 7 vibBEifiZ AL =205 0 EmHE
(7) EEREEDDO I vILEER (F0D3)

Fluorination Method for Classification of the Waste Generated by Fuel Debris Removal
(7) Fluorination Experiment with Simulated Waste (Part 3)
AR OBER, R OKEE . WP AT A BT
' H3Z GE, “JAEA

FDESE S 2 7 ) — b RIS L72IRIL &2 #5048 L 72 MCCL AR O 7 oAbkl a Fh L. Ko U K&
O Si 37 oAbf%E L, thocsiXBAEE L L TR 2 L i3bh o7, AR TR LN ZRBRRR LD |
IF CHE Z 5D MCCL AR S 7 v LILEIZ KD U % 90% LA FHER T X 5 RaE LAVE b7,
*—I—F : @EFE R ER, MCCL, SRET 7Y, 7 vk, BEFEYEH

1. 88 WES LT HORET (F) ORENT 7 U B LRSI A3 2 BEEY O & BRA M A BT 5 72 9.
FEEM % 7 oAb URREM S & % S8, LA O S OB E & = OO BEZEY & 24504 5 kR
BAZE L TV D, AMFFETI, RO — =227 U — MEEEM (MCCD ERMicE B L, (UZLGd)0, = o
7 ) — NEORGWREUR 2T 2 O CUERL - kL, MCCLIZ X VAR LGS UbEm o7 v k8%
A L72[1], AHIETIX, 1F TO MCCI AR O ARG & L TRODEMB N 27 ) — b I T LRk
WAERE L, BB X 0 IR AR T CHRRL L 72 f MCCL £k 0 7 v LBk R &2 W5+ 5,

2. KB FLERASY & LC(U,ZGd)0,, SUS316L, ZrH, % iUk & L7iR G A A ERL L | ZrOy Bk
EENZMHEER= 7 U — b BICREY AR A ELE L2, SRS CROBHZ VL - B Uiz, UBHE
HOREFM =7 U — MlZ—EER L, 7 YALROSFNORERR — MMOEEf Lotk GEE - 8g) . FHIE
FEKI 600 ‘CIZT Fo 7 A% 300ml/min Ttk LaEL 2 7 v b Uiz, ROGKRICARR L7 8580 7 v (b3 Bk o
22— K N7 > 7 (CT) TRHEUX L AFNIZER > 72 R IR — b TR L 72, 3% 13X SEM/EDX X° XRD,
ICP-MS %12 X 2 M 247V, i MCCI AR D& Ji58 D 7 2558 % 37l L 72,

3. 8RR 7 o bRBRETOREMRILE X 1 IR T, RBETREHIERS S ETh 0 KIS RIEM O = 7 Y
— MRS TZREETH - 720, HEBBHE CIXEN OB ZDOEEHR > TV AT ONT ., HEKORE
DEE~ZEL L T, RERZFRE 2 e LRBRIRIEA BIE2 L7z & 2 A, REUS & b2 EiTide < &0kt
PR % T 7 o LBUS AMEAT LTV e & & 2R L 72, SEM/EDX K UF
XRD |2 CRERE OFEIERERE Z o LT & 2 A, ek QIR AL Zr,
Ca,ALFe #E L7 UM TH Y CaZiFe R AIF; 5 TH D Z L NbinoTz,
F 72, ICP-MS K ICP-AES |2 TR REI O T 21T o 72, £ D
fEd, U KO Si OFFEFIL 90% 2 2 K708 7 v Abfdg Lc—7 | Zr,
Fe, Ni, Ca, Al, Gd (ZEAFE & L CTERE L LM Sz, AfFgETo
i 2 OFRERAER LV | 1F THE S LD MCCLAER ) & 7 o {LALBRIZ K 3
0 BHREIE Cdo 5 U % 90% L4 EHR%E T & % Al LAVE B, ; e BN N
SER (1] WEAHE . I AFT %R 2022 FREOES . 1K07 R
AL, AR T ORI > O3 EHEEL LT, HY GE ==— K1 7 v LRUBRATER OREHR T
7 UT » =S T— R BEME LSRN 3R T AR Ui ORI - AME R BRET 7 U Bt Lic
PRI B BEIEM O 7 AL 2 IO 7= B OB OREE2 SR ET,

\

HEBRHR(THR)

ARR(EER)

“*Keita Endo!, Daisuke Watanabe', Masahide Takano? and Ayako Sudo?

Hitachi-GE!, JAEA?
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AT T U ERH LI VLRET SREWO 7 v Rl £ AU -2 Bl 5 E OB RS
(8) SAMBIZ &L ZRERAERT TOEE MCCI £ERMARR UV
Fluorination Method for Classification of the Waste Generated by Fuel Debris Removal

(8) Preparation and Analysis of the Simulated MCCI Products by Light-Concentrating Heating

under Temperature Gradient
A%, AR BT, Wk K
'JAEA, *H3LGE

7 AR 2720, a7 U — MR RIZU T R ETIE DR B2 &V CEIEINEC X 0 IR AR
T CHRRE AL L TR MCCI AR 2 dd e U, DI OBI%E - T & v AR EZH 5 Lz,

F—T—F:w@EE R I3EERT, MCCL, BHERET 7Y, St

1. 8 WEE HADREBEHRFEHCTELLARMEO D D F LBy — =27 ) — MAEER (MccD A&
Wt 5720, U 280 Ol 2 2027 U — M ETEINEC L v SiRbOs S8, BRI
DOIREAFIC X 0 IRBE LT & REfh = > 7 U — N D 72 SRR YRR (B MCCI AERY)) % Rl
L. 7 AERBRICHERS U7z, BT OBIZS - 00T X 0 IR E LI O A plkl & $ARk 2 R~ 7 R A s 95,

2. RERAE BB CERL L 72 AR UorisZro23o GdoossO2 TH I D "R bW EEMR, SUS316L, ZrH, ®
FWRE 64.3/28.8/89wt% TIRA L. HE 10mm, HE 1.44g DF 4 A7 RIS Uiz, B 22mm, &S
18 mm @ SUS304 BLERAIFNICEIL L7227 V— R (B 11 g) o EE£mIZ, WED =D Zr0s Hyk
0.10 g ZHx ., 20 LICHAUAZ B TESMBNCHE U7z, Ar &0 T CRRABMARIICEE L, R eS
EETANATTHEFE=FZ LRNRL T 7T HAZTE L, 4kW T 1 SRBREREF L72RICH % T, BH
BEb L7z (K1 28, FEROEMHET 7 EHE LD S B, SHTHO 1 #2580 2 153 U TR iFmHL
L. SAEICUIr U CHmm 2 BFBE L7-%% ., XBEYT (XRD), YEoRWmes, ERAE FIFEBSE L O 2L ¥ —5
B X Bt Hr (SEM/EDX) (2 & 0 #RARELEE & A A H O 5 21T - T,

3. iR - TR Wrm e LB G A 2 [OR
T, &M% A TORERKREIY B (&2FRoB LT EY5y)
WRIRFH AR L= Ik T B, (RER 22T, #1535 B
WRTEKINTT AT 7 AFIZU & Zr 2 RSy & LT2K
W22 AR T L2 b0 TH Y . FOWMLE
Gd I2hNZ2 T Ca, Al, Fe, Cr 2MEEECEKBELTWD, —
Fe TABA T A Zixar 7 U — MERITHE LN Zr,
U, Cr, Gd DR L TW5, 2227 U — R bOBKIZE
V& Zr 2 L SUS316L O KA ik L, @ e LT
FeoT=MDIE Ni 2k & LR 7IRD Ni-Fe 54:Th -
7o Bl D), HT7 AN OEMEZE X T2 Fe & Cr D2
{E#ix, Bigs C Rt pm oK -fd & LT
53D FeCrOs B A B L & LCTHIH L Q= EatE1L
45D XRD 70 7 7 A VOESHIC L0 SIHR (U
EIRE) KMONESME (Zr mRE) O, Zr)0: & FFA Y
RNVDERRERER Lz, WRE kS E L, g, To
SIS TS & BB e o iEhE TETHY . 7
AT T ADTEHRAKIT & A FEIR R THEN L ST,

AL, BRI R SCRH S b OZFeF¥EL LT, HE
GE==a2—7 VU7 « = FU—0F) BEM L7=4F 3 45 T
T 7 VB LICEWRAET BBEED O 7 o L% V725558
JFEOWERTE ) I8N T, R T IR 2 E s SR & LT
L7z 3¢9,

*Masahide Takano', Ayako Sudo' and Daisuke Watanabe? 2 FUBHETHE ARG & AR 2
IJAEA, *Hitachi-GE (RGO X ENERIEES )
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Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 505-1 Radioactive Waste Management

[1A06-08] Nuclide Adsorption and Separation 1
Chair:Daisuke Sugiyama(CRIEPI)
Wed. Sep 7, 2022 2:45 PM - 3:35 PM Room A (E1 Bildg.1F No.10)

[1A06] Uranium recovery from the solution originated sludge waste
*Youko Takahatake', Madoka Saito’, Toshihiro Iwamoto', Sou Watanabe', Masayuki Watanabe'
(1. JAEA)
2:45 PM - 3:00 PM
[1AQ7] Uranium recovery from the solution originated sludge waste
*Madoka Saito’, Youko Takahatake', Sou Watanabe', Masayuki Watanabe', Takehiko Tsukahara
2, Atsuki Naruse® (1. JAEA, 2. Tokyo Tech)
3:00 PM - 3:15 PM
[1AO8] Uranium recovery from the solution originated sludge waste
*Toshihiro lIwamoto', Madoka Saito’, Youko Takahatake', Sou Watanabe', Masayuki Watanabe',
Atsuki Naruse?, Takehiko Tsukahara® (1. JAEA, 2. Tokyo Tech)
3:15 PM - 3:30 PM

©Atomic Energy Society of Japan
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MEMIRFICRELERSy DRBEEMZHANSDY S VEIR
M)V 5 VEURAEDRE]

Uranium recovery from the solution originated sludge waste
(1) Selection of some uranium recovery techniques
EE AT, W R, EAR O BURY, EEA, EEHL !
' H ARG T FE B SR

AR TRRC Y T 0 2580 AT v VIRBEIEW PSS i THRAEL, REShTVD, AT v RBERE
Moo T a2 SETCHMEBRAKERNG, 7T e BREINT 5 2 &2 AL LT, @y a2 5E 4
D& & BITHIFERTERT B A LR LT,

F—0—F: U7 B, WERhE, A Aok, TREGE, ALE tGE, 7 bt ik
1. 8

BN THEER 2 R AE LT T T o2 GTe AT v VIRBEEM P REIRRE S TBY . BEZh b O -
W TEEBRF LTV D, BIREDD T U 2 GDREEMICOWTIE, U7 U2 nRiRE L7 RICEERIL L
THBAS L, B L7ZY 7 V3B E LTIRE T2 Z L 2RI LT 5, BEEMNLO D T RO T
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2. ik
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FEINER B2 T2l (AIE WBGE) SIREINEMER Y ~—% Wiz 7 ubiiiiEic>nwT, o7 oo
B EEMEREIC R DR 21T o 72, b, AEEAEIR K 0. B ok, K OWHER R B A LR LT,

3. W&

BRI HE T, ST 7 o OBRYMER (DFy) 255N 00, ZIREFEMEN S | LEROMKAEEIC &
DETREREE L, A AR HE, ity v~ b7 7 7 BBV TEWEAERRO bbb DD,
B AR M DRI IR RN R D o TRBAEIE, ZIRBEEM RN D72 < WBHROMREE ~dHi LS <. £
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77 A ENFERNTE L TODA, ZIREEDECIRGERIAD 82 b ILBIE ORI & %2 S bIZAT> 72, AIE L
B AL EZ RS LR, M e &0 T v ORRGEEN TE 7228, fIHAIOL T NE S 7o il T
o 7 AL E 2 S B BRETT NS EINICn A . WFZER a2 N2 L7z,

ARG, BEEXLERIRULY—F SNTEERFEREYOBRLICAF -5 XELRMGTOEBRATEE
(JPJ010599) | MHERD—ETH B,

BEXH

(1] AB 5. BARFFI5E 2022 FHEOFES, 2K07

* Youko Takahatake', Madoka Saito', Toshihiro Iwamoto!, Sou Watanabe!, and Masayuki Watanabe'
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(2) /72 FHHAZRAV-HEY S =L BEITOLLE
Uranium recovery from the solution originated sludge waste
(2) Comparison study of uranyl nitrate separation techniques by monoamide extractant
TR R L, mE AT, R A, I ML, B WIE 2 RaE 1EE
'JAEA, IR

ATy VIRBEFEWR MK OO0 T CEIRERBRFE O 720 £ /7 7 I FHIHANC X DB »~6 0w Z
Y OBEP R . WA, ity v~ B 7T T o1k FAEIIHIEIC B W TRIT L. BEIREA R R
MZTENENOEIFZ i Uic, o RER. 7 /U biiitiE S B TV D LIl L7z,
F—T—F: UvT RN, £/ T I RHHAL SaAehhibiE, wERHE, M2 e~ 87T T 11k
1. 8

BAKIFBREIIN THER IC TIRE SN TVWD AT v UNb U Z U RIS ETWIEN O, U T v &2 BRI
T 2BAM BRI L TV D, BIL7ZY T 3 bisf L CRE . BRI 23 Ch 5, 2 2T, i
RHET D 7 > OBRSEH A28 HA & LT, £/ 7 X FIHAOFRIRIZER Lc, £/ 7 X FhltHA
XL 4l LT 6 flie )@ 1Tkt 3 2B IRPEA A S TH Y [1]. CHON 22O SN D72, MEVLEIZ L0 F
FEWHE A SETIH MR AR E WO R R AR, VT SR BERIFOFM & L TRIBEES TS,
WA, s v~ b7 7 415 FUERIHIEIC IR W TE 7 7 2 A2 O T iERRsii i 2 6 o
U7 OEGREBR 21TV, U T o DOEINERECRERIE LR, 2 A FOBLEND ., T e O & g LTz,
2. Hik

S, fhi 7 v~ b7 T 7 415 FURED 3 FiEZ xR & LT 5 mol/L sk~ b0 7
VR & E e L7z, B 7 RHEIHANL, EEAHERBR Tl n- 70 0 THRR L THIEELE S LTV
oo fH 7 v~ 27T 7 0 BRCTiX Si0.-P fA{KizE /7 7 I NilHAl 2 &R S8 WEMEZ W=, /7
T FHIHANT Y 7 D' AHD 2,511 12705 K O ICERBRRM A BRUE LT,
3. R CER

7 7 VB DBER OW SN E S HTRER A FRICE I Lz, 1 Oy FRIIZE 2D 7 CEIHEI,
HIET 68.5%, flitH7 n~ 2777 415T 13.6%. 7 /UEHIHIET 653% ThH Y, Hitiz v~ 777 4ikL
e U<, S E R OV AR OPERE MBI T e, E 7o, RUBFEIC K D BRI AR BT OV T
FIEZ T 5 &0 A B O ER AL B AN LB 2R TS HIESS . WEM D T 4 2 a =0 TR B g
v~ 7o 7 & LT, A ORI S AN EE 2 7 AL A BB A E DL NS o T2,
Fo. TIBIEEICRBS O TIREMICIE L7 Y T o 2 2 O F R L TR LIRH S FTRECTH 5, Ak
BRI D U7 CEINMERE & YOI E R - AL a X FOBLEN G, 3 ODFIND O B T bRl ER
HBRIRHHE D O Y T VAL L L TR bENTZIT TH S RNE LI,

ARG, BEEFLEERIRILY—T (92 EERFAEREYORBLICAT A5 REE RN OREBHITEE
(JPJ010599) | DHERD—ETH B,

BEXH

[1] Siddall III, T.H. Effects of structure of N,N-disubstituted amides on their extraction of actinide and zirconium nitrates and of nitric

acid. J. Phys. Chem. 1960, 64, 1863—-1866.

*Saito Madoka!, Youko Takahatake!, Sou Watanabe!, Masayuki Watanabe', Takehiko Tsukahara?, and Atsuki Naruse?
' JAEA., 2 Tokyo Tech.
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(3) FIibmtEZAV=HEEE Y 2 LQV)SEEIC & 53 H A o5
Uranium recovery from the solution originated sludge waste
(3) Evaluation of several extractants on cerium (IV) nitrate separation using thermoresponsive polymer
EA UK, FEEE E L, mE AT MR A, M R, BRI 2, Rl e
JAEA, *HIK
ATy VIRBEFEWR LIRS O T CEIRERBRIE O T2, U7 COBEME E LT U AZHNT,
FhEA) 2 FEICK LT, I bREEIC X D HEEIR T o' U U AQV) ORIREU R MR 21T > 72, &
U o AAVIZxET B EIPEREIE, A RFBHOE SIEKTFT 5 2 & 2 RBT RN G L7,

*F—I—F: UvZUEU, E/7 I FHIMAL B U A S bRl BEREMERY v —
1. #

AP BREIIN THIRR IC TIRE SN TND AT v DREFEM NG U 7 2RI SERBENL, VT &%
RENTEI T D720 DT & LT, F/bIEEICER L. BEt217-o Tnd, 7 bhlitivaiR, iHh
DRI Ca R 2 L7z, IR X0 7k L72 RSB MEAR Y < — & fhH Al O BOKEFI BEAERIZ L - T
SR A S STk e LTl 28 Ch 5, BINRFOY 7 T 6 iy 7 =11 4 L HHETH
B EMEL, 4, 64K L ORI IHIPEREZ FF>F / 7 X RIIHAI 2 AE S A L, A oBg
PGS & DZEAIC K 0 . fHA S IREEISEMER U~ — & OBUKYEF BAEH 2358k v TH Ukl oM
REDSE) B 2 MR35 5720, 72 2 B S OBUKMRE T VX g1 2 49 2 it #l 2 # (C10-BAMA, C14-
BAMA) (22T, fliHAIOMHMER-EZ R Lz, 2B, B U AEZ YT U OfEME L Lz,

2. ik

TV ULAAV), RV ~v— (B ~v—#5), MEAIOYERE?R 125 10 ICTHREEFER L, 8827 v
DARBEIEY) ORYIIR HHE 2 B L Tl L 722 U 7 A(IV) 2 & ek BHAKE & FhHA 218 E - B L TRV ¥
A(IV)-HhHFISE AR Z ok ST, BEIREERY ~—Z2 b —5—IZf F L. 60CIZINR L TH A%k S
Teo TMUESOEDHET LTcD b, @Bt 2 Al L, 7V KR OARKR AR LT, AHRIZ3E LG EE 5347 M OV ICP 36
LI AT B ATV, AR DR S AT D1 U w7 WAV & AEE B I EE 45k D T BRI
R D 2 & T PERE 2 R AT L 7=,

3. 55 3 100
T U U AIV)EILED AHED ICP 365 T & FIc & 30
L7t Y 7 AAVEICEE, SEHREIT, Figl Thot, ¥ 7 60
KBRS B, Cl4-BAMA A5E U 7 AQV)ENEREAS B & 0 % ) 10 =

< =
FEENE SN, Cl4-BAMA 1 C10-BAMA LV & [RZBHHN 20
ELBEINEMR ) = —OBERHIZ VA E ST 0 0 0
. N C10-BAMA C14-BAMA
72Ot U 7 LAAV)DEIRNELS RoTe L BEZXBND, mFe/Ce mBa/Ce mt Y% A(IV)EIE

ARFGEIL, B EER BRIV —IT [5F0 3 E R PEREEY ORI mT 72 7 Z A b o B /e =3
(JPJ010599) | DFEFEDO—EHTH D,

“Iwamoto Toshihiro!, Saito Madoka', Youko Takahatake', Sou Watanabe', Masayuki Watanabe', Takehiko Tsukahara®, and Atsuki
Naruse?

1 JAEA., 2 Tokyo Tech.
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*Atsuki Naruse', Takehiko Tsukahara', Mototetsu Kimura', Naokazu Idota' (1. Tokyo Tech)
4:05 PM - 4:20 PM

[1A12] Effect of solution mixing on continuous removal of radioactive strontium
from fresh water by column co-crystallization with calcium carbonate
*Tsuneki Ichikawa'?, Kazuo Yamada® (1. Hokkaido Univ., 2. NIES)
4:20 PM - 4:35 PM

©Atomic Energy Society of Japan



1A09

2022FKDAE

MA BRI T O ARET HFEAFAEZRBEMOZRRUVBLEDOHR
A study for decomposition and recycle of used impregnation adsorbents generated
in MA separation recovery process
CRER I, AR, B
VS TR

W 7 = UEZ AW A TEHDGA &iRWAER D53 ffC >V Tl L7z, TEHDGA &R E
ORI, BB LKA D ENGEECREERELIATE & TEHDGA &iRWAEM ORI K E IKFETHZ &N

MRSz, £7o, 7=V FAARICHEGERT DI L TREMABAETEDL Z LRSI
F—O—F:fira~ 7T 7 01k, WEMO#E, 7= bk TEHDGA, f/E

1.#E
EFHLITHH Y v~ N7 T T ke W To @ LoV PR IR 2 D O MA S3BERIEAT I DUV TR 4 B
mfwém ZHE TOMFERHA) S DGA K N NTA RERWEM Z G DR nEE T m 2 AR RESL
ARSI, Mt o~ N7 T 7 A IETHGWERAIERBEM ORAEEZ AL L, T2 FARICK

% {5 FH 1 2 B2 W AE M O KRR D 53 R M OV 3R K 2 M DT A D FIREMEIZ DWW TR L 72
2. RERAE

Wt #4115 TEHDGA (Tetra-2-Ethylhexel Diglycolamide) #i2 R EM &2 W o, 7 = b RLBRIE, 0.01 M A
FR/KESHRIZ FesNO39H,0 % 0.5 M & 720 KO L7 7 = & b ik & TEHDGA &R WoE M % 4% % T iE
B 100 cm? E— A —ICHEALTRY —U e —4 TRAHHL,

40

ZIAVY VR T R DT b K K & P E O EE T T wl ¥ e 1st cycle
L7-. #BRk, TEHDGA SiRWAEM &7 = > b LB & [R5y § e

# L, TEHDGA Z2WASH % 333 K TIRFF L 7= IR TR L i

7=. TEHDGA %2 W 45 k4 0 53 i 1E Nd(IID) 00 W 4% 258 CEEA L 7. §1m L ov Y

3. WE-HW Folae o & "
Fig. 1 (i@ (L/KFEKR O FIEEZ(IZ LD TEHDGA &2 f ® > ' 2nd oycle
MOREEBELERT. £, ARBRITT =0 0B 2 6 § wf g, :
Sl LRSS DR, Fig 1 £ 0, BRI AKOR T I

DAX TITAEV RS S BR BT IR T2 2 &3 R S, 20

cm> W' LR C—EE o=, Z0Lx, 50cm’h!' Ll EICBWT

WEAS 350 K LA L& R LS bk, 7=y b o SOSIRR A T w

NEECTHLZ EWNRBINT. £, ARBRELMEICB VLT Fig.1 Nd(III) adsorption behavior of TEHDGA
adsorbent before and after Fenton treatment

D7 = bR TIIRRICMI N TV RN LRSSz

W, OB LT7 =2 b AL AT 72 2L Y NdIDDOWESEAREIL 0 & 720, BRICHREND 2

LR ENTZ. RETIE, TEHDGA GEWEMOD 7 = N ALBRErOREb 2 a5 & 42, B

\Z X DWEMOIIFIZ OV T hikimT 5.

SEXE

[1] Y. Horiuchi et al. : Journal of Radioanalytical and Nuclear Chemistry, 330, (2021), pp. 237-244

*Go Shinoda!, Kenta Ishizawa' and Tsuyoshi Arai!

IShibaura institute of technology
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Examination of applicability of the novel iminodiacetic acid chelate adsorbent
for recovery of trace nuclei contained in concentrated sodium liquid waste
I EE S, Rk e, R R 2, fepk seRd 2, ETE MY
VTR, 2 HRIFE IR e

BERA I/ TR L — MEflE (SIDAR) ZH® L. mfigs b U v AREWKRICE £ 5 e
DU BET D IEt AT o 7o, RRFFRORMRN G | % BE 2 72 KR D SIDAR IZB W T HAEEET F Y T AR
FEITR DT ZAMOEFEIC R L CEWIRE SRR EZ R L, REREBEND Z LB bnE o,
F—U—F RV VU MEREIR . SRR S, R, L — MRER . SIDAR
1. &5

H A~ ) WF 5T B R B A oD S P AL BR3¢ PN LT HTIRR S 0T DR L~V PEBE R 1. 400 g/L LA E DL
FTRUDLEERGELTWND I ENE, BERMEIRZRET D720 OMEZED E&SHT B RE L 72> T
Do I TEHLIL, SEIRERETICEWT S ZMOBRII L TEWIEBREZF T 2% L— MEMIC
FEH L, 1EROF L — NEEM OWERE 2 KIFIZk#E Lo EEM A 7 ZF#S L — NRAEM (SIDAR :
SiO,-P - IDA - Resin) O FHMEIC DWW TG L TV 5, AR THX SIDAR OFEEEA BIE L C, hiffx b3+
72 SIDAR Z &k L, & O FERERAE RSP DV TR L 72 D THAE T 2,

2. EBRGE

SIDAR 1% L1 SiO, AR CEEIRIFR 50 um 3 L V300 um) IZZEBE 10% D7/ ma A FLAF LY - D
SARCBUHEAREWRE L, 42 HRY TV LRSS %, 60 wtOlils & VD TR R L,
A2 TEERIEAEAT D Z L TERILZ, LK, 50um O D% SIDAR, 300um D D% L-SIDAR & Fr
T 5, % SIDARIZ IMNaOH ZH\\Ca v T 4 a=v 7 Lk, Ny FREERBRICHEE L, ARBR T
% SIDAR & SRBRVAIKMAREIL T 1:20 £ 722 X9 A7 U 2 —FHITE AL, 298 K ITFE L7z HiRR & 5
TATERFMIE S 9 Lz, RBRIARIT SR A 4o 2N E 42 1 mM, BEET b U 7 A28500mM &725 K9 IR L
72 RERETE OIRK D EIBA A L #E % ICP-OES THIE L, WA EUREE FH L7,

3. EBFERBLUBE " | . |

Fig. 1 1= SIDAR R UF L-SIDAR [ZXE S 24 &R A A DR o b —e-cmeon o b L ooAry ]
BRI pH (R AF MR 7R, Fig. 1 &0 | BIRZLIC X 5 WAL e
FBUTIE, B R AR IR S o7z, £72, SIDAR KON L-

SIDAR DAIfALIZIB VT H pH OHIKITEEY Mo(VI) D45 iR
BORTRED O, T, X7 ZFgE L i sns
Na' A A N X VKD pH R L, BBME T TIEGA A & LT

10°

10*

Distribution coefficient / cm®-g”

TFAET 5 Mo(VD)R Mo:07 S D& A Ao~ L 25 {k Lz 2 L ITHE A 10°
THEBEZHND[1], RETIE, SIDAR KON L-SIDAR W%

NN s Fig. 1 pH as a function of distribution coefficient of
JERCEII) e - IREERENC OV T bk T b, several elements on SIDAR and L-SIDAR
BEIR

[11 =4 BD o A Ao 23H & AR - U PEBESELEE, %6 4 ], Vol.20, No.l, (2009), pp.23-36

*Shogo Uchiyama', Ryotatsu Matsushima?, Koki Koshigoe?, Fuminori Sato?, and Tsuyoshi Arai'

IShibaura Institute of Technology, 2Japan Atomic Energy Agency
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Evaluation of Separation Ability of Uranyl lons Using Temperature-Swing Gelification Extraction
RO PR JREEE ER Y, R 2 R RE
VRTR - EET,PHTK - Br bl —=R =1L —iF 5

IR EES B = 5 F OIS RHE 2RI LT HBRKIESIEN D U 7 = b A A 2 EE T VBRI %55k 2 5
fili L '77/0367\ HERIN YR D T -BENL - 50 F R OE & Bl & ORIRZ A 52N LT,
F—U—F  BESEESS T, Tub, T ook £ 7 X AL

~\

1. #E BRI DR T DR R U EBEIR D U T B AN B BRI BRI T D Tk
DHENLII R AR & 72 o TV D, EEIhHERS 7 v~ N7 7 7 4 =S I TFEITER TSR TH L b
ODOW | AEFEES ZIRBEEYOIEME WS S CHENH D, —FH. ZivE CHa L, TIRERSISARIEE
(LCST=Lower Critical Solution Temperature) %ﬁ“){mfﬁ/@ﬁm"?0)1‘9%@%*%}% LT, KRB &
JBA A ERERILC X BB AL E SR L CE 720, &FA 4 v 25 /KISRIZE 01 & B
IKPEBLAT - & 238 A L LCST LU EICHIRT 27215 C, &y o
FOTMERFIEEZ S, ZOTNVAICEREsAE LT A
A - FILTE HHAATHD (ML) . ABFETE, £/ &8
7 3 FREOKMERIL T £V, AR b0y T o
£ F U0 D LR R 2 M L. Z o ltkies Do s R frigtiye,

A &R, BRI & G & ORISR AT S 2 1 ZAtIE OS]
ExzHMET D,

2. BB 7V —F VUhNLEESIEICE > TAM L7 Poly-(N-isopropylacrylamide) [PNIPAAM] & T% Poly-(N-
isopropylmethacrylamide) [PNIPMAAmM] % 1R LIS s 431 & LC. N,N-Di(ethylhexyl)octanamide [DEHOA] %
BKPERUNZ 1 & L TERENA W, U0 % & el /KRR (0 ~7 M) (2 PNIPAAM X% PNIPMAAM &
DEHOA % #/0 L C LCST LA C 1 Rpf#8#E L72#% ., LCST DL RICHIR L T oI L1 #R4 25 2 & T,
BEHE - AL S BT, TEIC K0 ZV KR & & BRI L, KSR HPICERAET D UO2 R 2 358
n’-\* A7 T AERESIEBICCTHET 22T, v ORINEEZRH L, 70, BEBRIERD 0%
AR NEE V., FOUGRIRICI T D U0 -BUNL 185y 1B O AR A M O3 D 2L 4 fight L 7=,
3. #&R - EE PNIPAAM KU PNIPMAAM WT LD T WAL T - Th ., U IR T AHER = FE D HE N
STHIIML, 5M Tig b iV MEA S L7223, PNIPAAM T 55%, PNIPMAAM T 82% & 72 ¥ . PNIPMAAM @
HBRENIEERRE T 5 Z LN holc, ZHIEE S T OBKEDRSICER L TS LEX bd, o,
DEHOA J U PNIPMAAM DIEEHNNC K - TH U0 AN ANENN T 223 R b vz, et Of R %
Kk z %L U022 E DEHOA @ 1:1 881k L il 7 =7 &L BTN TN MW LT-[UO2 (DEHOA)(NOz)]*
= (PNIPAAM)oiid)/ [NO3] ~=(PNIPAAM) (soliqy & L THTBE S D 2 & DR ST,

M-F ]H

BEXH
[1] K. Alcock, et al, J. Inorg. Nucl. Chem., 6, 328 (1958)
[2] Ki Chul Park, et al, React. Chem. Eng., 3, 48-54 (2018)

*Atsuki Naruse?, Naokazu Idotal?, Ki-Chul Park?, and Takehiko Tsukaharal?2

1 School of Mater. Chem. Tech., Tokyo Institute of Technology, ?Laboratory for Zero-Carbon energy, Tokyo Institute of Technology
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REAINIYHYLEDHS LERTEICLDBRAKIOSOMSFER FOVFHL
ERREICRIFTBRESEORE
Effect of solution mixing on continuous removal of radioactive strontium
from fresh water by column co-crystallization with calcium carbonate
*TH)NfEA Y2 LE —R?
YbHETE R, 2 ENLERBEFSE T

FCHHE S 12 X 0BG S N7z Ca A A > & & e /KIT Nay,CO, TAKE & A L CEARFN CaCo, /KIENTR & L, CaCo, i
B IR L2 T AT &, CaCo, & DILETIZ L D Ca & Sr 3SREEN D, Sr FRYLRIT CaCo, B ELFNE &
HZ EF 20, BfaMEIXRANEETHHIEERLS D, I T, HEROEFRIESICMATAZT 1 v
I XY —ICKDIRAEIToT2E 2T A, SrBRYEEMN 10 5 £ LT 2,000 (2L, M OLELLE,
F—U— R BHMERA br T o a T, RV DL BRER AT 4y 7 IFH—

1. #E

HFRDNBEA LR TR HEIK O K 5 780 Ca ZEE “Sr iYLk % Sr WaEHI TR+ 2546, 3t
795 CaldSr WELZHET S, ZO7DHTS - THYIKN S Ca ZILEERET D013 H 553, 4 Uz CaCo,
A7 U —F@m < B2 “Sr 2 &Telo o, BUBENON TH D, T 2 TRUEEEYKIC Na,C0o, KIFK &2 EA LT
CaCo, IBEIFIKIRIE & L. CaCO, fEghZ FE L= T MW LT & 2 A, ILEDIAR LIC Ca ZRTRET
LT LITMAT, Sr bILFEHTICE > TBRETE =, Sr OFRYEIT CaCo, OiBfafIE & ic LRI 228, @
FFNRE IS IS EE T D RO Na,CO PRI & DIRGNER E Tk KD, 2 TRWIRARERDYIFET
EDLARET 4 w7 IFY—% T AFNIREL T, Sr BREREOM k& 2efbz ik,

2. RERLER

FBYLARIZIE ST TF UL L= 1 u MERE D Sr % & e B FAK 2 L=, N
Ca JFEIX CaCl, Z MM A CTHHIE LIz, 154K DFEIITKT L T Na,Co, KIAE % A Y
FEVEH L 0.1 CWEFTEA L7CIRGIR 2 NEE 3. 4mm, £ S 33mm D 12 BERA ¥ M1. 247 4 v 7 IFxH—
F 4w 7 %Y —T30 LT CaCo, BRI L L, CaCO, MGG L LTy OffiE & ke

TFA b AAPA B EFITIEIR % 3g I L h T M@ LI, AF SR :
F 47 IFV—x, B 10X ICENICATER OV RN % &8 B 10% :
BLELOT, FNEELHEL BT Lo - RAREERTSE g . " praaonte
W 12 6725 I X —TIRHEETIC 22 HOSEIRAEEEZY 5 | m : Calcie
HILLERD. HT ARUEOBIFREREIC LY X barF oAk £ ) X
FEEH Lz, MRO—FIZK 2R, KEY, I NaCo, REHR  § o

L T CaC0, iR DBEIFIE X IR SEHIT L Se R LR S 52, 8,0 " . "
BEUAAYA FEY b Sr 2SN LRTVT 7 991 Faffkac T |,
9 L RPN LT 52 R’ nd, a7 T DA R AL Ik

10 20
[COZ1/mM
X 2. CaCO, i fAFIVANE % CaCo, FEiH

BT DI LTZBRD Sr fRER

YA NOBEREW IO T, BRYERIIEEOFME D, 7T IFA MEA 1%
RF D B RBRYL 1T 2,000 & 720 | MR G 72T OEED 1015 & 705,
B2z &35 Srid CaCo, & OIHEMTIC LD H D TH D728, Sr BEZ
2 TCTHBRGERICELITED, ERES 7T O%E, IREHOE YT 4
VI EBERDERRERRERNEN LN, AXT 4 v 7 IXx %MD EREROFERMENEF L mEL,
W BFIVEHR SRR A I BT D RIS CaCo, fdn S BRIEAET 2 L ol iF & 72 5, Lo TREBEAND
15 YL7KIT Nay,COs AKERHR 2 N 2 TR 16 PR SRR L 7% O AR REZ D O OBELEZNET 2 Z LIk
EaAZ R F CORM 2 JIE U7z, f SR 8 AR RER IR OB AR B & T < 720 0 el 40 IORLE & 72 B 03,
ABT 4 v 7 XY —FEAREOREGRIK 10 BRI THIEWZ B80T,

30

“Tsuneki Ichikawa? and Kazuo Yamada?

12Hokkaido Univ., 2National Institute for Environmental Studies
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[1A13-15] Nuclide Adsorption and Separation 3
Chair:Youko Takahatake(JAEA)
Wed. Sep 7, 2022 4:40 PM - 5:30 PM Room A (E1 Bildg.1F No.10)

[1A13] Examination for the effect of changes in the particle size of the
extractant impregnated adsorbent using the extraction chromatography
on the separation behavior
*Kenta Katsuki', Keisuke Masumura’, Tsuyoshi Arai' (1. Shibaura Inst. of Tech.)

4:40 PM - 4:55 PM

[1A14] Compariso of mass balance of volume reduction process for fly ash
generated in thermal treatment of radioactively contaminated off-site
incineration residue
*Kenichi Arima’, Masahiro Osako’, shunji Oda®, Hisao Tohma?, Keisuke Imai® (1. National
Institute of Environmental Studies, 2. Japan Environmental Storage &Safety Corporation)
4:55PM - 5:10 PM

[1A15] Adsorption ability of metal ions for Na-P1 type zeolite and its
immobilization using the heat-treatment for the purpose of
decontamination of radionuclides
*Ami Takahashi’, Yoshiteru Itagaki®, Hiromichi Aono’ (1. Ehime Univercity)

5:10 PM - 5:25 PM

©Atomic Energy Society of Japan
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Examination for the effect of changes in the particle size of the extractant impregnated adsorbent
using the extraction chromatography on the separation behavior
A B!, PR BE(A Y, BTE W
VTR

P& il v~ 877 7 4B X D8 VAUV BURYEBERR ) D O MA(IID) 53 BRI S A O ffesz 2 HFE L,
TEHDGA &2 & K% U HONTA &R W AE# ORI AL S B MERE~KIE TR 270 L 7. ARBFIED R
K0, ARIEIITRIAAD 200 pm DO ERWAEM D33 BEREE, DF S OBLE NG L TV D Z LW bt o,
F—U—F: UV MERR, 7 v~ 757 1, W&, TEHDGA, HONTA

1. #5

1 LU R BRI (HLLW) 2 5 O MAIID 23 B2 %t L C, TEHDGA M O HONTA &2 &k % 72 hhi
ra~ N7 7 4RI DN B AR SN TV, A7 v A& S5 72D ITERWEM
DN RY TN EETH DD, WEMBREOERIIEOREERROIK T AR END. £ TEEDL
I 7 v~ 77 7 4 kO MAI) S BEE AT~ & g 2, TEHDGA K& OY HONTA &2 W &R O
RIS AEVERE~ IE TR OV TR L 72
2. ERRFE

EHDGA &2 W& ORI DS BYIRAE 258~ R F 3508 4 Tl 3~ 2 7o Dl akBh 217 - 72 BRBRIERIT AR
R DHER E LT 14 TEE2RE L, % Immol-dm? & 725 X 5 3 mol-dm? AlE T L7=. 10 mm
X h150 mm DA T AT T LRI 50 OV 275 um @ TEHDGA &2 W5k % Fe48E 100 mm & 72 %
EOCHEAEEREL, 77 5 EEE D RBRAREZ 150cm3 @R L 25
7. BT LT LOWMIEZ 3 emd IS4y miERl L721%, S 2t
WDLJEA A PRE % ICP-OES THIE LAk th#f £ 1Bk L7z,
3. RERVUEBZE

Fig. 1 IZ%- ki8¢ TEHDGA &R A O 14 St O il 4 7w
J. Fig. 1 L0, Sr(ID & OEA 1XELHRIE C/Cod 1 #4825 2k
IR — ZaR LTcth, FENC Uiz, Zhud Se(D & Ogsy +
FFROWEY A b Ze(V) K O EA TR ICER SN2
EHEZR I NG, Fiz, WAEM ORIERROEKIZH Srl), Zr(IV) L)Y
Ln(IIDAEH T 5 £ CITBET DRI EL 725 2 L AR S L7z,
Z TR DB RICE WV BALERE B 72 b O RERED D L7729

T
B

275 ym

5 0
Through bed volume
—e—sSr(ll) ——Ru(lll) ——La(lll) ——Eu(lll) —=—Lu(Ill)

HBNERENMETLEZZ EICERT  EEXZLND. KA TIT, ——21(1v) —=—Ce(Ill) ——Re(Vi)

——Ag(l) ——Nd(Ill) —=—Er(lll)

HONTA ERWAEMIT DOV T & RN AE BB KT T REL A Fig. 1 Breakthrough curve for typical FP

o N . s Elements using TEHDGA adsorbent
L, K7 0wt 225 L2 BAE MRS IOV Ciliim T 2. pacl%ed column

i%irﬁk A : Dead volume, B : Feed solution

[11Y. Horiuchi, et al. : Journal of Radioanalytical and Nuclear Chemistry, Vol.330 No.1, (2021), p.237

* Kenta Katsuki!, Keisuke Masumura', Tsuyoshi Arai'

IShibaura Institute of Technology

2022% BRRFHE¥S -1A13 -



1A14

2022FRKDARE

BAMMETHERSN-A T A FMRABREORULETREL
RIROBEILTAELRADIRING VXD HLE
Comparison of mass balance of volume reduction process for fly ash
produced in thermal treatment of radioactively contaminated off-site incineration residue
R A, hE RE2, CER AR, A B, KE Bk
VESZEREEREERT, T RIRTE - SRR e g RS At

TR TEE B S e A 7 A MIRIKITRE LT, YEd THURTE Cs ZVEH &8, WM TS LT, ZF
M CZENT DR T B ERZONT, FHEEEXTYANT UV AFEZ TN L, g - i L7,
F—O—F: A7HA b WK, WEM. ZEL, BEb, vANT R
1. ¥E

TP L CIEYe S N 7= BERIFE TS0 U CEVOTARIMLEE DM T oL T B 28, J8248 U T2 TR O i RET 5 13
B+ 7 Ba/kg & @ < I FEIIRETH D, XRO—D L L TRIKZ VT L TORELTL27m8A03H 0 |
BUEFERERR DN ED DTV DD, FRICREM OIRE & ZED FIEPREE 2> TnWd, £ZT, Zhb
\CET 2B R T A= BB ST ANT U REFE L, ZOREL L - i LT,

2. F—ADHRE

TR E R U<, SRR R e b L, WEMEZ 7 zu v T ke LT, HERKICE A MNERT 5 &
HE LG E% CASE I-1 (e, BT 2 —% o & BIXITFRIBM) & L1z, ZHUCxt L, WEWLPEL
00 DINSVER (A F 5 U Etile &) #ER L2856 2 8E L7z CASEI-2 (4,=10,000—2,500) , % 7E
ETEYZL OREIMPLEL 7o T8 %2 E Lz CASET-3 (6=2—4) ZRE Lz, o, g
DT=OIZ, RIRZEFEEETICEOE ETEAL L-5E% CASE IT (ALt an=1) & L7-,

___________ '

| CASEI-1} Tt W54t |1 CASEL-2 Z2EH || CASEI-3
(XC:0.3 ad=0'05 aw:7 (1520.76 afl0,000 au:2a500 aizz (Xi:4
T oy - A% ZEL air
BEHI ':: B ::[ LS ]:: B :[iﬁ’aﬁé»{a«&z]: e ::' it ':: Pt ZEAL

Bi=85% £.=99.7%

£.=99.9%
—  [ERDRN
—  RROWN
—  CsOfiih

i o L o 0
i EEMERT [ gy [ LR DFKERILE B EH (L

B LR O PEH BRI
$= o = 3.0 OFEIK ORxZ 7
3. SANS VAGTEHR 60 oI

Ve iR VLB

i

N
N
N,

F AT v AR Pilb = 1) CASE L, IICHE A 7 7 135

HAE 4 CASE O 237 > 2R ERR ERRICT T B 2) BAE M L EA LI 10065 TERR
TIE Y B DR L 72 DREACIRIT, CASELL T 40 [ [
1270 t (1{%8000 /5 Bq/kg) T 7275, CASE -2 Tl § | w0 oon
280t (4600 7 Bg/kg) . CASEI-3 TiE 120t (151000 5 201 [ BT & B A
Ba/ke) (CHIN L7z, —H, RIRABESETICZ O F £ 2020120

6.0
- S S - 0

Ak L7z CASEIl TiX 6.0 't (22 J7 Bgkg) ThoTl-, JiRl  Buns  CASE  CASE  CASE  CASE
4. $E& P IR I-1 1-2 I-3 Il

ALy DORG & 70 B EEALROE Eix, TRIKZ Ve L CE bLBid 2 L 70t 05 280t & 72 0 | TRIK %
ZFOFEFBAUL LEAITH T 1220 206 1/860 L 720 . +okdhBnb s tRkESnT-,
SEXH [1JEEHR 130 RIROWBIL T BB AD~ AT o ZADOMF 2K03, JFF /155 2022 FHEOES, 2022.

“Kenichi Arima', Shunji Oda?, Hisao Tohma?, Keisuke Imai? and Masahiro Osako!

'National Institute for Environmental Studies, 2Japan Environmental Storage and Safety Corporation
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BAEZERRXEZENE L= Na-PL BATIEAS M FORRA T REIEREL
PRk & SEEL
Adsorption ability of metal ions for Na-P1 type zeolite and its immobilization using the heat-treatment for

the purpose of decontamination of radionuclides
CERRHER, PUEE R, TR
FRER T

BESF IR AR CHUNMAZ R 2 & Tih Yok IZE EN D EREO SR A 4 OWEREB L OMRGFZ B E LT,
Na-P1 BUN LB AT A b &ARBEAKFA)R X OECR) Z R LTER LRET LT, WEK. BERE1T
Z T E D WAE LT R R OV 2 M 2 4072, FFIZ FA-Na-P1 2B W TEEE SN S 4L, Zn* 24 S
BB A. BEREIC L D GRBEAIKO AR E L TEEND FeO5 & EFSIST D Z ENPH SN2 -T2,

F—I—F:Na-PI®EBAIHEFSA +, €BRA ATV DEFEIE

1. #E

JRA I BRI & 72 DERIZIAET B BER I 03 R 134Cs, 137Cs, #9Sr, PSr, °1Sr, *2Sr, *Mn, ©Zn
8Co, °Co, *°Fe 72 OB EZ EA TS, ZNOLDORREOT-DIZEL T A4 FBRREM & LTHWLR
%, ARWFFEE TIIA RBEAK(FA) E 72 13REKCR) B N LA L 72 Na-P1 BN T4 7 4 b (NasAlsSiin0s: *
12H0)% VY, 235 DOIEHEHEDSFEA A 2 Wag LTz ORERRIC L 2 B & ki oW T, flikH TorEH
BRI LVl OGS S 7- FAB L ONCR B4 T4 b DOBERRIC X B854 A4 v EE b OB 217 - 72,
2. EERAE
2-1. BREESR

R BEENR (U EFE ) JIS-T1 ) % 72 135K (NaAlO2 38 L T 3 Bk A4 T A)Z NaOH IRiE A M1z, 100°C24h 2.
B AITO 2 2125 Y FA-Na-Pl £7-1% CR-Na-P1 # &Rk L7,
2-2. WMAEER

2-1 TYERLL 728 A T 4 B0 RE L TIERFHPERIN AR T & 2% %L 0 Cs(100ppm), Sr(66ppm), Mn(41ppm),
Zn(49ppm), Co(44ppm), Fe(42ppm)DEVANL H(100mL) T 25°C24h R & 95 S8, KA AL OWEEIT- T2,
2-3. IEHRABR

WEHRDEAT A F%& 600~1100°C T 1h BERKZ1T 5 2 & TEBA A v EE bl 2 ERL U 7=, B e kil
(0.1g)zxf L THIZK(I0mL) 2N 2 24h IR & 5%, mOMEEC XD EBARAEI Lz, 20 TREAE 14 H
ViR U Y U7z EEAR T ORKERA A4 R 2 WO CRIE, 14 HIORBERHFELZR B L,

2-4. FRBIEEAE
XRD & SEM-EDS & AWT, [EELEELDOTERAR & 23 A DRI 21T - 7=,
3. fER 30

(FA)

IS

FA } (X CR-Na-P1 1T 2 TO&EA ATk L TER ISR %
RUTe, A A RER, BERT 52 L1k 600°CREE CTEA 25
TA MEENENL, S OICEIETER T 5 & FA-Na-Pl Tl
Nepheline(NaAlSiOs) & Albite(NaAlSisOs) DIEAAH & 720 . FA IR
fime LTEEN TS Hematite(Fe203)3 8 L7=, —J. CR-
Na-P1 TIE 1000°CLL_EDBERKIZ X Nepheline fHA23 41K L 72, Fig.1
IZ FA-Na-P1 # MW= Fi4 R A 4 v O HRER(14 B o 2FE)
DFERZ T, BRIEENEWIEEEA 4 OBEEMETF L,
1100°CDHERL 1%L T & 72 o7, —J5, CR-Na-P1 TiX, 1100°CHE
% T %, FA-Na-P1 LV SUWEHERTH 7o, W L7 A 4 0,
FITHER L= BITBONA T T ARSI L AH UIAEN S Z LI i 5
IBEHELIZKLS D ENEZBND, 0 '

Cs

w

[ye]
(=]
()

GO \41‘ R
—\ s —¢—=eZn

0 e Fe Mn

800 900 1000 | 1100 1200

it treatment tempareture (°C)

Co

" Elution ratio (%)

8]
a

Elution ratio (%)
S o

W

FA ORI LIS < WL 2 7825 728 SEM-EDS |2 & 0 & 0 0 0 G 0 00 100
B A AL DR ZE2 LT~ Zn Wi FA-Na-P1 % 1100°CHERL <& Heat treatment tempareture (°C)

7= SEM-EDS Tl%. Al JEFEDEIZ LV Nepheline L Albite 25 Fig.1 The total elution ratio in dionized water over
NDBRA DRI AT > T2 ZIn BT HBInTkb 7 14 days for the heated samples of FA-Na-P1 zeolite.
Hematite(Fe2xO:)fH D Zn IEENE £ > TV D Z L AR TX 7=, [EHH

BOGSIZ LY ZnFexOs ZTEKT 5 Z L BRE X B %, Mn, Zn, Co THIRERD Z & B TE 72,

*Ami Takahashi, Yoshiteru Itagaki, and Hiromichi Aono.  Ehime Univ.
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Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 505-1 Radioactive Waste Management

[1BO1-05] Vitrification 1
Chair:Kazuyoshi Uruga(CRIEPI)
Wed. Sep 7, 2022 10:30 AM - 11:55 AM Room B (E1 Bildg.2F No.21)

[1B0O1] Development of Simulation Model for Cold-cap of TVF Glass Melter
*Yoshimitsu Asahi’, Akira Kodaka' (1. JAEA)
10:30 AM - 10:45 AM

[1B02] Evaluation of nitric acid solubility of molybdenum-containing platinum
group alloys
*Koya Yamazaki', Sayaka Chiba’, Haruaki Matsuura’, Isamu Sato', Haruka Tada® (1. TCU, 2.
IHI)
10:45 AM - 11:00 AM

[1BO3] Local structural change of noble metal alloy containing molybdenum by
heat treatment
Koki Sakashita’, Seishiro Tanaka', *Haruaki Matsuura’, Isamu Sato', Haruka Tada®? (1. TCU, 2.
IHI)
11:00 AM - 11:15 AM

[1BO4] Study on YP formation mechanisms by using zirconium molybdate as a
starting material
*Haruya Koshino', Daisuke Akiyama', Takayuki Nagai?, Yoshihiro Okamoto?, Akira Kirishima'
(1. Tohoku Univ., 2. JAEA)
11:15 AM - 11:30 AM

[1B0O5] Crystallization of molybdenum phase from simulated high-level waste
glass under slow cooling
*Toru Sugawara’, Toshiaki Ohira', Ayaka Sekine'?, Maki Adachi", Hitomi Sato' (1. Akita
University, 2. Japan Nuclear Fuel Limited)
11:30 AM - 11:45 AM

©Atomic Energy Society of Japan
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TVF S ABRFICE T HRBEEOL I 2 L—2a VETIVER
Development of Simulation Model for Cold-cap of TVF Glass Melter
HIH REY, /b oot
1JAEA

T 7 AP DRBEEZDONT, 7 7 A= 7 AR — b Y w2 LIR@T 7 A O BRI C R
Ly Rab—varE 7ML, ARETIE, U7 AREOHBLZEIMEL ~BSEDL72D, (K5
J& D REICHOR D RRNR 72 2 EH NI CTE 2 & 9 IEEEDET L OtEE K~ 72,

X—0—F : 7 AECEANR R R, H T AWRYE, PGB, BBEE, 7oA N T AR — ) v

L e A—hrU vy
L (TVE) it LSOO
JAEA O F 7 ABE{LEABR% sk (TVF) Tid, iR % ¢‘//‘(\,~."{'\ r
BRULET 7 A A=A F 2R — P Y v WUF, 71— 1) NN N 1

V) ALY T AR RIE LB Y wagTos— - :
Y o ORI L ORR S AL EEEE (K1) 13, HEY Z 2 0FS) -® e <
R~ E 5 % %, JAEA HAEARE O W IIEIRIR O 72 00 B

F LTV DEGRENGHE 2 — F[1-2]Tld, 2 E CIREEE 2 ik %fﬁ%
L UTH - TR, RHEIC & » CHEE AR ORI S

EIEDMEN L S BB B o7, REHBARE R FET 5 M1 fserE ORI

DIT I, WRETE OIIRME 2 B © X 2 (B © 7 L 2 IR 2 L ER S D,

2. REEETIL

IRBERBIZ A — N U v ¥ CIRRLT T A OERIEMPE & LT Discrete Parcel Method CTET /WL L. Ki¥ « ¥k
MM EIEMAZZE L5 2T, MR EOBMERET 2720, b 2R TIEN EORERI 1 & 7= ik
FHEATERNE LEBL B U v DOt & EHATEIRRIEIC b 5 = L 28 5720, (U@ o
BFEE—EE Ui, £, I— U v VORI D ¥ 2 — VIAERSBMEEROIE T & LT HifE o
LA AT B 7. BRI ORI U B Fe R O WA~ A L7,

BRI S 2 BB I R — 7R R A AV U 358, S 2 — MBI 5 78 ke & IR
DECEF 2 NS 720, L0 MBS NAWEN D D, AU L BIREERE — DI & WIS 2 Hgh &
LT, REAEVETNE SERASIER TSRS 25 L5 T L= A0REEALE, 7 L=U 2RO
WML R L% — (RO S CIMAER WIS -
K= LT, BRI A S 5 5 W LT s S e AR

RS e O o - )
: \\\Q\\\fii‘“‘::ﬁfﬁ\\éf&“ == :9///////5 :

#91200°C

=

. : AN NSt

{598 8 O RER C S R 72 R A S IO LS TRk T & ! YAl AN =
7 (®2), ZHUCE Y (EERE TOMRE L WA i ot e ]

" e s N — 0.00036
R S v, WA OB Z2E L, BEE T —— — 0.00032
A 5 AR DL IR & FIT— B L7, = oo
sEit 0.0002
[1] ¥HH, et al. JAEA-Technology 2021-026 (2021) 888812
[2] ¥1H, etal. BARFT 155 2016 FHEDFER 1G13 (2016). — 8505
[3] WA, etal. AR T 71542 2015 FFkDKE B27 (2015). — 48.05
[4] M.Mooney. J. Colloid. Sci., Symp., Vol.6, p.162 (1951). —0

* Yoshimitsu Asahi' and Akira Kodaka!
IJAEA
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Evaluation of solubility of molybdenum containing platinum group alloys in nitric acid
L SR T RO LR TR LR B L2 R 2
VRO RS, 2Rl AL THI

ek @OV RRIRICE D 7 7 A A4 (Mo-Ru-Rh-Pd-Te) DREFETAIK~D R E) % RFHT 5
72, BHEMPEIRIEICI I D Mo OIEMERERZ1T - 72780 OBy RICHk LT XRD HIE, BRIz L TIiX
ICP-OES JI7EZ 3ffi L7=, XRD £ Y 1.0 ~1.5M fHERIZ— BIEME LHTHE L 721X —3 53 Mo(CO)6 1272 - T
WA RTREMES RIE SN B,

F—DI—F:
1. %5

B L OV BEIR I, i L VIREBER « RIRRRIRIERENR - 7V VU IEREREIR O 3 FEH ORI 2 1R S
SHTLDOTHY, HTAFEE LTSI T AE(bT 5 2 & THIBA SIS D, NARIREFER
CEENDI2ERIZIESOETHEAELTEY . BSOS X » QRIREEE NSRRI LTkt 2 2 &
L0, BT AMEISIT b EBET D ATREMEN B 5, £ 7o, FERANCHE BB S SR BEEE b S p Z LT &
ST, ZOBEMRLEITHAREMENDH D, ZD X HICH T AFEHBEE KIET LEZ LN EEDR
fRZEENZ R 2T < eV, £ 2T, AEOMBEBNIE O @ LSV B BRI~ O VR fiE 8 2 AT
D72, BBOWRAS O T b BRI/ LTV Mo 1235 B L C, AR ORIE & VAR B) O SRR
FERIFIE 2 BIER LT,
2. BB

AL B 1 SO A S [11 2 B L. 1.0~2.0M & L7-, R | ®
TIEE—H— T T L HE L Mo 2% U, K1 R L 7-6
FeayRin L, e L CRHR L7, 200 2 &2 BB AR A 2ml 972
BEL, ZhgimDoBEes T & BT, R0 LB AIEIR
Z1ml 8H L7z, 25 OFEHT & = L — Ild g A% o BL27B
E— AT A 2T SDD M AW 28Ik X D EXAFS HlE
(Mo-K Wel[iii) 24T = 72, Z il L3 K5 ICP-OES 73 #r 217V >, Mo i

= LAVIRETIEBER, T ) 7T IR X SRAGHEAEE. X #REIHT.ICP R

—_

® 1.0 M HNO; Mo
A 1.5 M HNO; Mo
2.0 M HNO; Mo|

 of Mo

)9

=]

ation rati

atl
S
o

T

1

Concentr:
=4
~J
—
o
®
[
1

2022%F BARFNER

ERIE Uiz, F 7 NIRRT OVRARPE R 0 72 b O BT IRis i
RERTE D Mo DIFITHE Y OMyKR %A L T SEM #8123, XRD X I TG-
DTA IZCRIEZITV, TOREI SR E— AT 4 KOS TRIEIC

=
2
1=

Day

X 1

TR B

6 [T\

BfiR <72 Mo

L7z, DL FEDORERFAAL (Mo 23 L
3. MREEE Jit” S W 4Y)

B 1 ICHAEERTE B (B 1T B iARFEHI %95 ICP-OES € T

AU Mo MR DIFRIZEL Ao, Hio, [ 2 104 I CHiR L A% I 2.0 M HNO; Mo
ST RERRENE L L Lz XRD E—2 3% — 2 %57, 1.0 = 1.5 MHNO, M
M KR 2.0 M BIEOH . Mo WEIZISHORIE L & bICEFT5 LI .. o VIO M
15, 15 MAHRCHE Mo IS b % 9 BIEBS B RA D TGl 2 ol TONMINO, Mo
W=7 BICHT A /L LTz), XRD TH 02 M MBS G, R 3 TE——r
VIR Mo By R ERABETH Y IEITIRY 2R LIz b DL EZ B, Sy _;@g
TR BE AR CIIRER TR S D Z L2 RENTW5, 1.0 M~1.5 - Mo(CO)q
M R COE Y OWEITIRARNM E R = R"H 0, 2T 20 30 60 80
Mo(CO)s & EENFBIL TV D LD EHERI S D, 4 H DOFEE Tl 2theta(deg)

FREWCXIT D EXAFS I X AFHIfER L HRETHTETH D,
B ARSI, BRFEESGER RV X—TF [45 3 EE SRR O
AT 72 7 A BALENT O ZEMERF 7R E=23E (JPJ010599) | DR DO—5R
ThD

BEXH

[1] JAEA-Review FRALEE 7 1t 2 « b5 K7 v 7 &5 2 ffl 2008-037 p.220

4 2 KAEEEIRE CIRME STk &
Mo % & TeBEARERD X #REHT

H—

*Koya Yamazaki', Sayaka Chiba!, Isamu Sato' Haruaki Matsuura' Haruka Tada?

Tokyo City Univ., 2IHI Corporation.
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Local structural change of noble metal alloy containing molybdenum by heat treatment
BCF MUY BT QRS R TR ek B ZW IEE
VOB TR, 2 BRAUE AL THI

Wik« m L VVIBEEBEIRICE 5 7 7 A B4 (Mo-Ru-Rh-Pd-Te) DA T ARSI O R F BRI (2 &
TOEMREGD 20, BUTEEHIGE BRI IN 2. . SRBEEE AL U 723558 O I35 BN BHHEL AR 2 A5 L
TR OB O JRPTiE 2 . A oR AR O RPFTEEICE B0 Z LICK VEHME L7,

X—D0—F: 75740y, FYTF, &4, B X RIS

1. ¥#8

77 AFERICBE S N D BERTICE R SND AERA4IE, 77 AEL TROBICEEFN ORI - T
L, AT HAZ~OBATIZ L HEE O, A&EGE&0EHE - IERIC L 507 A THEOE/R &, Fix
OREZ B X T REMENH D, Fox ODIFEF —LTliL, SBHUHEORE R 5 5 EBREEL L)
MOX BREHRBEIZ THAT B R AREH O B &R G & OB K N2 b &8 OMLAEFR S8 & &
THIET, BERAENT 7 ABELRFIC ED K 9 B % RIETONMRF L TE[1], 22Tk, HE&K
G4 (BT 7 1 UHH) k5L L7z EXAFS fEEMT 2 RaICE L, A&kEa4+ D Mo, Ru, Rh &
O Pd EFDRFEEZH S NNCT S 2 EICE 0, BEDOBLAREEOHIRDO -0, fx DL&MT THIRE
BT B REAFT TOMBGLEL 21TV, &40 EEICET MR E25ED 2 & 2lAi,

2. EER

ek E ST SUIFAEERIC KV IE L, A@ERTITREEm ZEMERE L, 7 — 7 8L (Ar 5%
) ICTEet, =R UBEICHDIALRIFE LTz, AT, &bt % Arc®. Arc@ MK Y Arc® & <7 (fE
BIE Fig (@)D FLBIZ ), 24 HaEHI S = %L X — I 5085 . PF, BL27B IZT Mo 35 & U Ru-K WX
SIZ DU T SSD MR ER A W 288 YEIEIZ X D EXAFS MIE % 50 L7z, BokEa&eton Tk, =A%
SHHBICH D THHAIELEZEHE Y v Z—TEZ Imm 12 L L 4X4X 1mm ORBH Z/ERL L=, £/~ 64
e (2R B REAR I RUBH L BCR A S UBHT R LT AR 2 22 KR P XL
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Examination of YP formation mechanisms by experiments
using zirconium molybdate as a starting material
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Crystallization of molybdenum phase from simulated high-level waste glass under slow cooling
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A study on analysis of actual date in “FUGEN” decommissioning
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A Study for the optimization of the decommissioning project of nuclear facilities
(2) Assessment of repository siting timing and interim storage strategies
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Development of Risk Assessment Methodology for Nuclear Power Plants in Decommissioning Phase
(1) Outline of risk assessment and selection of initial events
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Development of Risk Assessment Methodology for Nuclear Power Plants in Decommissioning Phase
(2) Evaluation of the mobile radioactive contaminants
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BEIHR (1] )P ROTIERT, BEILAE THEREGZERHE A~ N7 > 7 (5 3 WD , 2007

[2] NRC, Technology, Safety and Costs of Decommissioning a Reference Boiling Water Reactor Power Station, 1980.

*Tsuyoshi Sasagawa', Taro Shimada' and Seiji Takeda!

"Nuclear Safety Research Center, Japan Atomic Energy Agency
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Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 505-3 Decommissioning Technology of Nuclear
Facilities
[1B10-15] Cutting and Decontamination

Chair:Haruo Morishige(Fukushima Nuclear Accident Countermeasures Review Group)
Wed. Sep 7, 2022 3:50 PM - 5:30 PM Room B (E1 Bildg.2F No.21)

[1B10] Laser decontamination mechanism using high-speed scanning of high-
power density continuous wave fiber laser and high speed camera
*Atsushi Kosuge', Eisuke J. Minehara® (1. JAEA, 2. LDD Corporation)
3:50 PM - 4:05 PM

[1B11] Laser decontamination mechanism using high-speed scanning of high-
power density continuous wave fiber laser and high-speed camera
*Eisuke John Minehara’, Atsushi Kosuge® (1. LDD, 2. JAEA)
4:05PM - 4:20PM

[1B12] Fundamental Study on Mechanism of Blasting Decontamination Device for
Small Diameter Pipe (Part 6)
*Seigo Kai', Hideharu Takahashi’, Hayato Taniguchi?, Akihiko Kawashima?, Hiroshi Takahashi?,
Keisuke Jinza®, Hiroshige Kikura® (1. Tokyo Institute of technology, 2. Shintokogio, Ltd., 3.
Fuji Furukawa Engineering &Construction Co.Ltd., 4. Fuji Electric Co., Ltd.)
4:20 PM - 4:35 PM

[1B13] Research and development of lead block cutting technique for
decommissioning nuclear power plants
*Tomohisa Gotou’, Glenn Harvel?, Yutaro Aoki', Takeyoshi Sunagawa®' (1. FUT, 2. Ontario Tech
Univ.)
4:35PM - 4:50 PM

[1B14] Acquisition of Dust Behavior Data during Laser Cutting in a Large Water
Tank
*Yuta Miyamoto', Hiroki Iwai', Norimasa Mori' (1. Japan Atomic Energy Agency)
4:50 PM - 5:05 PM

[1B15] Development of spectroscopic measurement techniques for laser
processing
*Masabumi Miyabe', Yoshihiro Iwata', Ryohei Terabayashi?, Shuichi Hasegawa® (1. JAEA, 2. The
University of Tokyo)
5:05 PM - 5:20 PM

©Atomic Energy Society of Japan
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Laser decontamination mechanism using high-speed scanning of high-power density continuous wave fiber
laser and high speed camera
(1) Laser decontamination of concrete surface
NVE PR, g S 2
" HARIE - AT TEBH SEREAE, 2LDD fRUa AL

AT, BB 7 7 A = L — P —OW#RE & 0T L—F —REOEDO a7 ) — b
KB ORISL BRI A 9 = X LOMYI% H 5T,
FoU— R Ty AL EHEE, LR, B A D= XA, EEREL 322 ) — b

1. 5

BEE R NREF 28R FORIEHFEICBNT, BRREICEZHNLR TV AERENZa
7 ) — h ORRYEEZHRINAT ) B CTHFMEEDOREZREO L RE a2 N2 KIBICTIF 25N E D,
Texid, @REHGE L —Y—2&EE TR LmdiRs 725 2 & ThRRIRZAEZ vz L —3
—BRYHIR OB 21T > TE (1], 27 U — MEREICL—Y—2 BT 2L L—F—HNIBREWIEEIT
REDOH T AP E | L—F —H I BROG A ITEME R, Koy, REBIESOBHANEZ L ESb T\
2] BRYEFIEE LT, U7 AMb LT ISR B PEE & /56 S22 A R & 110 R S & 5 FIE[3 108
W, K5y, RERMES OIRZN X 0 RE OB E OFE Lizar 7 U — MR 2 RIS 5 FIERIDIZER
ENTVD, Fex OEHNEEO L —V—2 Ky hEmEiFEs L25A, L0 acEWRE EER TS
. FEREED & D & 5 AREE 5 2\ 728 o TWARY, ABFE T, &S EE 7 7 A A— L —F
—o@EERsEAWEar 7 U — NRBORIHMEA = X LOMBPDT=0, @ED AT e L xRV ESE
HEOWHLZITV, KRR 7 ) — N REOBRYETIEOMHS 2 BT,

2. EBR

HIBEEABR 21X LDD #2815 kW 7 7 A /S — L —H — Y
BE[41% . K1 — Y —BRYudEE 2R, BUE, Uk}
IR 2p 2 7 ) — REHW, ARy MK 50um O L
— =Ky hERIEEIL 10 m/s OFmBETRII L, L—
PRI OEERR L ®EE T A TR EEZHNT AR
—E—Ta VERE L TERIZT> TV 5,
% ik

3 Z .“/ 7
[1] VB, AR T %2 (2022 E4RDES ] 3C03 = .
[2] SEMEST f, L—4—HF7E, 1996 42, 24 % p.182-190. A E S

[3] A. Anthofer ftli, Optics & Laser Technology, 2013 4£, 48 %, p.589-598.
[4] E. J. Minehara, Japanese Patent No.5610356, 2014

* Atsushi Kosuge' and Eisuke J. Minehara?

! Japan Atomic Energy Agency, > LDD Corporation
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3 el IN0Y 5

(2) TRFEBEFERDL—F R

Laser decontamination mechanism using high-speed scanning of high-power density continuous wave fiber

laser and high-speed camera

(2) Laser decontamination of Epoxy resin coated thick film
IS, VT
'LDD, * 5T IpsA

ok - LDD 3 B o 0% B s s eI (OW) 7 7 A N— L— W — eI HORERNTE (RD) 75
L TWbd a7 U— 40 5 b E@RET b o OFERIRTIF % R0 XS LSS 100%B5%
PTE D, PPN ORERRE R RENIL, PisERMUIMNI TR F U ETREINTEY | BRESHRITRI BRI
TWDRAEDTRF VBER L ZORMICIR D, 2D DEFOFEEMBIITIL L — —1Z3 L TR E
FObONREL , AT UL AME FHEE LIS WHOBRE, @ EEEERG O 7 7 A N— L —H— L
AR/ BN ] 2 VN T R 3 SR & REA OB FRGLEAER & RIBERRYL A U = X L&A T 5,
F—U—R: 774 "= —¥— @HNEE L—F—R%E BREAD =L @lidg]l, =RF Rk
1. #8

R W S o VIV — BT 7 A 83— b= — B & AR - e s S BBl 2% & VW e = AR
VIERR L T EEM ORLEERR YRR & R R G A U = X A2 @AY D,

LEHABRESERSIL——REBICEZIRTOEREBMORBMBRREAD=X LA

TARFVERIE, L= L ET A TRILENIIRZ D 5E & b— P — SRRV R TERLIRBED I 2
S, WA & ITHEEDELL BN A ON D, X TH D WITIEFE T A3 EN @ OIREE TREBED L7581
MU= b8k A s ThR L TRMEIC IS~ 7 R 2 A MED, NI = b8k, ~~ 21 Maindkidpms
ND, REECBERNH 55013, BNGE L0 RS THREZR~ 7224 NENER SN D, 50L BT A
KO 20 p mED TR F BIEDOIREIT, BRI~ 7R Z A MNEBPER STV D, 200L FZ LG
DAHANTE R & =R F S REDOREIL, B TRER~ 73224 MEPRERFIOERSND, 73
S A MEFITERD EREFT D008 D DEIARHTH %,

AR 7 ) — P ORIZ 10 mBl EdH D XD R E VAR R BB, m B AR o L
—HP—TIEL A BB RAL S EFITHBEDE T, FHITNEEN 2 2T HECENE A O5E1T, Kk
BETER<SMZ Hav, BRALRBEZ, 13& A CEZ O FIcRmFBERET, =RX VEPRESND & B E
HLTar s V= EOHBEL 225, WAETHERONIE 7 U — P OREGRKE OB TRHBEN L,
M REE CThHIIL, TR F VEOREDRITET OBRMZARENE Z 0 | RN EZITZERBRERGEOND,
3450

e 08 BE AR B Tl BEMIZ VT 100%BRE S 28 5, TR R EEITR LR BE N BREE T <, IR
EH D 72D TEREAREITE O, AR 8 AR 51 Tid, RIS RiE R iR L, = SR AE IR
TEIRBEDS T T AL LWV O TEREAREUTIR W, RHIBRRLLT D 100%ERY: DRI (3 H % & il
ROINVEEEZEND, L— P —ERYE & BBEIEE L5 s IR Y & V. BRI 72 BRELAR
DOFHEZ W TERYE A I = X L &1 5,

SE X
[1] E. J. Minehara, Japanese Patent No.5610356, 2014, US Patent, US9174304B2, 2015., EU Patent No0.2772922, 2017.

“Eisuke J. Minehara' and Atsushi Kosuge?, 'LDD Corporation., 2JAEA.
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Fundamental Study on Mechanism of Blasting Decontamination Device for Small Diameter Pipe (Part 6)
A RS @i AR, AR AL IR B2 S 1S, e £
AE ZERL!
VHOR TR, 2HRLEMRA S, 38 il E&C Hhalatt, 8 LEMKASH

PEILFFEIZ BT D BRI O N7 7 A FERGEEEIC L D, /DNOBERE OFRYA I =X OB LT
BRUZIR D S ORGSR ORE 2 BN E L, R TIEEWBRESRDBEIRF SN D 7 T 2 MEWKL &5 71
&/ OERLE DA ERIRIC OV THRET 5.

*F—T—F: BELEEE, RE, 77X, Nvu, AAREE J/ﬂ?ﬁ?&lﬂ
ﬁ*\;%(’r/’\7
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B N T, NOREE ORI E T o T RISV THRET 5. .

]
X1 7T A NFEER

2. EREESIUAZE
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fAIZXF LT 10~80deg. ([ZRkE L, 77 A MfBEAZIT 7. 05 .
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-05r ’

3HEREBE -0 *

B R A 2 17T, RROFRD D, BENTHOREIRT  G-15) .

B DRREAFEN 20 deg. ICBWTHRKERD Z ENYNoT-. £ Eﬂj‘“ -20¢

72 20 deg. M ORBMAMEERE T D LRPBRAETT 5. RA B2 )
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20 deg. THRYMRKIZRD EBEZBND 40

10 20 30 40 5 60 70 80
BEEREAE [deg]
4. FED 2 BRI L R R
AR D A 0 = X ARG T, 77 % MFEE % B
TR S, NOROSREE KT S BERRERR 21T 572, EROFBRN S, BOREHRIEE SN
57T A MR 7 16 &/ RV O £ FEBR DY B /01 7 o

BE 3
(1] LHKH, @, [ NRREEEDOWNEREGEOMIE], BAF 52 2016 KD K% 2C15, 2016.

*Seigo Kai', Hideharu Takahashi', Hayato Taniguchi?, Akihiko Kawashima?, Hiroshi Takahashi®, Keisuke Jinza*and
Hiroshige Kikura!

1Tokyo Institute of Technology, 2Shintokogio Ltd., 3Fuji Furukawa Engineering & Construction Co.Ltd.,

4Fuji Electric Co., Ltd.
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Research and development of lead block cutting technique for decommissioning nuclear power plants
MG S, N—rL Lt FAR RS, W g
MEHLK, 2 A2 VA TRK, 3 KEEE

JR1 177 OBEIEEIFEICR O T, BEROERH & L THWON TV D ZROMIKSEEFEY & LT
2, SMROBEFEIEEIL, IR TR A2 U7l Ly, AREFFE T, Brulr ik & Bu ol T4
(BRSEE) ZMAaDOEIHERFELEZR L. BH MR E U 5 FiEOWIERSE 2177,
F—T—F: FILIE, ER, &, 64, FEEY
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*Tomohisa Gotou'-, Glenn Harvel? , Yutato Aoki! and Takeyoshi Sunagawa!

"Fukui Univ. of Tech., 2Ontario Tech Univ., *Taihei Dengyo Ltd.
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Acquisition of Dust Behavior Data during Laser Cutting in a Large Water Tank
TEAK B, AR R, AR AE!
1JAEA

[ 5 A OIRFIFARROEGER IR 25 FEB OEERIC L 2 PPEFRRENC L 0 b LTl Y | FEIEHEIC
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*Yuta Miyamoto', Hiroki Iwai' and Norimasa Mori!

1Japan Atomic Energy Agency
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Development of spectroscopic measurement techniques for laser processing
YEE B3, AW E=0L, TR B, BRI 2
VR IR, 2 HORUR A

FEIF ClI L — =l L— P —BRYe 7 Rk 2 2 L — P — I LR ORI BREF S Tnd, Hxidr—HF
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*Masabumi Miyabe!, Yoshihiro. Iwata', Ryohei Terabayashi?, Shuichi Hasegawa?
1. JAEA, ?The Univ. of Tokyo
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Oral presentation | V. Nuclear Fuel Cycle and Nuclear Materials | 504-3 Fuel Reprocessing

[1D01-04] Hydrogen Generation
Chair:Koichi Uozumi(CRIEPI)
Wed. Sep 7, 2022 10:15 AM - 11:25 AM Room D (E1 Bildg.2F No.23)

[1D01] Investigation on the temperature dependence of G value of H2 in
Reprocessing solutions
*Yoshikazu Tamauchi', Masanao Nakano', Satoshi Hasegawa', Kazuki Kubo® (1. JNFL)
10:15 AM - 10:30 AM

[1D02] Investigation on the temperature dependence of G value of H, in
Reprocessing solutions
*Masaaki Kaneko', Hiroki Yokoyama1, Yoshionri Etoh’, Kenichi Matsushima, Yoshikazu Tamauchi
?, Masanao Nakano?, Satoshi Hasegawaz, Kazuki Kubo? (1. Nippon Nuclear Fuel Development
CO.,LTD, 2. Japan Nuclear Fuel, LTD)
10:30 AM - 10:45 AM

[1D03] Investigation on the temperature dependence of G value of H2 in
Reprocessing solutions
*Hiroki Yokoyamaq, Masaak Kaneko', Yoshinori Etoh’, Kenichi Matsushima', Yoshikazu Tamauchi
?, Masanao Nakano?, Satoshi Hasegawa?, Kazuki Kubo® (1. NFD, 2. JNFL)
10:45 AM - 11:00 AM

[1D04] Investigation on the temperature dependence of G value of H2 in
Reprocessing solutions
*Kazuki Kubo', Masanao Nakano', Satoshi Hasegawa’, Yoshikazu Tamauchi’ (1. JNFL)
11:00 AM - 11:15 AM
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(1) Z{FEtE
Investigation on the temperature dependence of G value of H, in Reprocessing Solutions
(1) Overall plan
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VIR DR OIBENECT H 2 &, ML E 0 <ITAKRBICR D Z P RESND, 207, G(H)
DIRFERAFIES 2 EBICIRET 5 2 L3, ERFROFLERE THT 5 ETEETH S, GH)DIEERK
FYEE, fEEE 7V B =0 APuIEIRIZ DWW THEN H 020, IHERHAN KRR 70C LR TS, £z,
BREIRBE DRSS L ~UVEEIR S v $ a2 RS L C G(H) 2 IE L= 23 5 D08, EERO M E % & T
BTV, ZO XD TR D, AU TIE, PO T Tl O FAWik % Sl DI EIcZ L
HTGH)ZWE L, HEERGFEEZALNCT LI EEZHNET S,

2. AR ET HBBRDEE

F 1. FAEREOBER (EHOKTIEESZRT)

FRALEE T35 CH O TRIRIE, BRBHERRIR, T TR | %W [ 70C [ 90C | Wk | BT
THIE Pu Tk Tmol/L [1] 4. 5mol /L DR TRFE
RERTEBER, TR TV N =7 AYRIE, &L ~L |60k Pu ik 4.5mol/L | [1](2] 2] | |
ﬁh’:ﬁf{ﬂ S ﬁﬁk ]7 {ﬁﬂl '_J AR Pu IR Tmol/L 1] 4. 5bmol /L DR TR
BERE LG DT %, THIRIREE & 5870 2 2 &7y | JERHE Smol/L L
B L OLVBEIR 2mol/L 3 [3] [3]

5, BTOWRICOWTHEZT 2 2 LITBE | remrtsen | 0.2m01/1 Vﬂﬂw“ﬁﬁgﬁiwmmc
HITIER, D7, R1DOARNEZRBMR LT 52 LT, MENRIBERFEZHAET 2L L LK,

3. Kkl
ARIPEIFGEIL,  HAREREIBAZE DR EHARRIR . JAEA D3R Pu IR OV L~V BEIR ORI 2 4 T 5,
BE X

[1] J.C.Sheppard, “ALPHA RADIOLY SIS OF PLUTONIUM(IV) —NITRIC ACID SOLUTIONS”, BNWL-751,(1968)

[2] Y Kuno, T Hina and J Masui, Radiolytically Generated Hydrogen and Oxygen from Plutonium Nitrate Solutions, Journal of Nuclear
Science and Technology, 30[9], pp.919-925, 1993.

BIEERIER, & L VRIERE IR T D8 T 20 DRI BT D HFTEQG) v MIRENIC & 2 KB AR ERER, SR 7052 2018
FRORE, 3104

[4] R. Becker, et.al., Radiolytically Generated Hydrogen From Purex Solutions, IAEA-SM-245/13, 1979.
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KEREE GEDEEKRFIEICET HRAEMRE
(2) EAFRHERRZEZRAVEKRRELE G EQOREKRFEAREEDHER
Investigation on the temperature dependence of G value of H, in Reprocessing solutions
(2) Fabrication of test apparatus
e BEL OBL A, SERE RAN, RS f@—
EWN #£—2, PEOEE?, BRAIRZ ALk 2
'NFD, * A AL

it PR REHE IR 22 T, KRR I G IEOIREERAFIE 2 3 © & 2B E 2 (F R U 7o, SUBRISE L, K
K[HFDOKFEDIRAN, By MEAVNOBEREFIZ L BAET DRKB~OEENRN & ZiER LTz, £72, BWR
FEREREHS Ly M) ZREEE TR L, RERICH W 2 REHA MR 2 T L7,

F—U— N FAETY, KFERAEGIHE, REKRFME

1. &5

FHALERRE R 33V TEUD ]2 TRIRIZ DWW T, AKRFEFHAE G EORERAEICBI T 2RI Ty, o
D=, R 2 A RTIEL U 7= REHAIRIE 2 AT, RESEZ T A —& L LT KREREEONEZIT
ol AT, BRI D6 B R RIR O & BB BRI O NE 28R 5,

2. ERAE

PRBRARRIRIZ 1L, FRALPIAERR C A AL S 4L 2 BABEEE L OV KRRV Y, BWR f# F B RBH R BHE B 1
PIPRBERE - 59 46 GWd/t, WA - % 18 ) A L7z, EREEEI G 1 ITRT <Ly PR EBRIL,
~N Ly b 56.7 g(U & 50 g)% 6 mol/L AFE CTINEEE L, TRMEIE IS RIS MRIRIE % [EHR 0 B L 7= & O 2 B
fiftig & L=,

ARBRAEE L, PRBHARRIE D B I AT DK FE 2 HZ2ERU(GS  99.9 %) LV ik
L CHEGEAYICEIR T & Bakat & Uiz, £z, sBRBREEE o, IBEHI#E70 °C
90 °C, 105 CLL NN AIRE R = &, 78R DRI % E R EHARRIRIC R &
IRV, RBHERRIR 2 N7 ) o (R FIREA 2 & & LT, Fiz, A LTK
FHABRBEOREICIE, &Y AR 7 o dEE(SGHA-P3-A-MU3000,
NISSHA =7 7 A = 2t 2 LTz,

3. R

B TR ENARIK OB E R O U IREZRIEL, BE 14
glem?®, UREE 170 ghkg TH YV, FHLHE TG OBEIREAIEIL I8
L UCARBRICHA T2 5 = & 2 HR L, ;

Ay MEANIZERE Ui BREEE OB Z X 2 1ITRT,

R ZE T (T RBHA IR 2 250 L7 W RB T 7 7 v 7 3Bk
ATV, [EY U 72 K BRI IR OKFERE (59 500 ppb)
I HENWZ EEZER LT, 2O D, BREHARRIED D
FAETHKRBOWENAIRELHAREE THDH Z L 2R LT,

K2 FRERIEE

“Masaaki Kaneko!, Hiroki Yokoyama', Yoshinori Etoh! Kenichi Matsushima', Yoshikazu Tamauchi?, Masanao Nakano?, Satoshi

Hasegawa? and Kazuki Kubo?, 'Nippon Nuclear Fuel Development Co., Ltd., 2Japan Nuclear Fuel, Ltd.
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IKFRFHE G EDREKRFECET SHAEHNR
(3) ERFRHBRAZTAVKRRE G EORERFHREERT—2 ONE
Investigation on the temperature dependence of G value of H, in Reprocessing solutions
(3) Acquisition of test data on temperature dependence of G values in dissolved solution
RBAL R, e BE, OS5 BRI, ORE
TN E PR OEE?, RO, AR
'NFD, ? H A4

i F B IRERA SR 2 W C, WRRRIRIREE S 2 X T A — & & LT KERAER 2 0 L, KERE G EERE
il U7ze TMRRIREE 258 < 72 DT OV TKFEFA GIEITMES oMMz "+ Z L 2R Lc, £72, BRI
ERPROST ) U ) LTtk IS A i3 5 &, WIB S 0 7 03 KA G IR Zr o 72,
¥—U— R FLBTY, KFRAEGH, BEKRTNE

1. #8

FHLEREER 23V THY 2 TEIRIC DWW T, KEFRAE G EDOIREARAFIEIZBE T 22813 Th 720, =
D=, T AFERE 2 AR U - REHR IR 2 TV C, IRESRZ T A —X L LI KERERBORITE 21T
ST, AHAETIX, MHFEREHREREIR 2 7o KR ARG IR & 5T L 72 KB AE G IEDOIRERFMEIZ D
WTHRET D,
2. RERRAE

i g R R 2 Y, ORI T U U 2 BRGE v MEARNIRE), Q& ERERGE >~ eI,
@FFERER(70°C), @FFEER(90°C), O ERBRIBELL: + 105°CLLE)D 5 5 TRFIEAERBR 2 FE M L
T2 (R0 R UEE 3 B, BIRESRETHRONIKRFRREN S, BERION() LR EHWTKERE G s
HH L=,
Quz =288X105XDRXG(Hy) Xxp+ + + (1), Chy iz .. ()

" (Qu2+Qair)

G(H,) : /KFEFAE G

p o IREHAMRIE L [g/em’]  DR:RBHAMRIK ORI & [kGy/h] Cur: KFEIRE [ppb (L/L (ZH#5)]
Quir : EFIRABIZIUT D EHIE ZE R OfFEHE [NL/s]

Quz : ARFEAEREE [umol/em® - s (1)), NLis ((2) ]

3. #@% : - [Emaw
BB G B U TKERIEAE G 4 37l L 72 R A ISR, 4 RARRR Ry i
[ElOFRBRSA T, FHERIICBWL CLRIKIRE R’ &L R 2N % 01_@§§$

TKFERLE GEMET T2 EZ R LTz, 72, #HEREMECTY g 0.01 %@#\*\Q‘mﬁﬁ
VNS LAEIE, RERE G ML oo, IR “Lf R e

(10 C) gEstt

TR 2 AT KRR A G IEORE R & AR L~V BERIT LT 0.001 ¢ (90 C)

y PRIRGTRRER 2 92 L 7o i R 2 el &, METHD Z & &

2 0.0001 L L i i !
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S2EICER KEFARBREE (°C)

B KFFAE G IEOIR LR FME
[1] ZREEE fth, &L SVRMEERT ORT D0 ARICBET 201%8, AR5 ko RE) TH%E 3504, (2018)
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(4) ERAFRMBBBEZRAVEKRRELE GEDQREKRFEICET HIER
Investigation on the temperature dependence of G value of H, in Reprocessing solutions
(4) Consideration on the temperature dependence of G value of H; in dissolved solutions
I —#, PR OEE, BREIRL, OEN 2
ER NV S

filt P B 2 Y gl B U TS T2 iR 2 O CTRIE L7 KR8 2E G I DIRERAFIEIZ DWW T, @A A
FOMREZE LIBEREZATV, R BRSSO KHERAE G EOLIZE L TBL RN F 2 BT 5,
F—U— N MFREHAARE, KR, KFEREEGIHE

1. #8

it PR R R 2 AT AR B R AR AT, SRBRIREA & < 22 D IT 2V TOKFEFAE G IHBME T3 518
MERDZERMERLIEN, ZHITEREA A RPN —REHRIND T2, KHEROZ Y MM & LT3k
THE SN TWDKRBERAE GHEERICARBRT — ¥ OF5M 258 Lo KFERE GHEOFEEZITY, FHEME
RO AT o 72, AWE I, AKFERAE GEICE L CHENRRTOBEHRICOVTHET S,
2. ftEAE

FIERON—A L9 5KkFEHAE G HIX, Sheppard® & 8 MahlmanPloO Al % il i FE K OV F S IREHARRIE O
RGBS DR RO F HEEIG 258 L CRo 7z, A EIRENE AT & A\ oK ER A G I OIREK
FMERBRT — 2 D 5 6| Pd A A IREE, WIREERE, wiReE, ABRIREEZHNWT, TroX(DHETXQ2)%E
FAWCKEFRA G2 B F A TR U7, BERME D LIXPd A A REEICHBI L, Pd A A PR 45SmM
THHHEOREERFEN TRORKQ)TRINTND Z &b, SHFERENARER T O Pd A 4 U REIC X

DRIELZ 2 ZHWTN S,
Gp= 2O AT 1) A=259 X 10%xp(= %) - - - ()

Gg : /KHETHIKZ %8 L7 G fE[molecules/100eV] G EHEOR—RET 3G E mol/]]

ot R B SR~ D KBTS /5] A: 7 RA FoE molecules/mol]

S:HREREM Y] A KSR 5] Vo s VIR n] T : BRI (K]

3. #R '

FERLE & RBRIE A R LR R A X 1 IORY, BEREL L TIE66 D o1
VSRS A2 LINIREE (19 30°C), 70°C, 90°C, i< RBIEEKERAEGHE § ..,

BEFL, GRS LT, SRR OB >\ C b OB & oo,
AHBAC L0, W FIERARRIIC B C b AKERE G ORI 1T
BFA AR EE LT B b DEEL bR, BN
BE IR 1 KFEFEA GBI KA

(1] ML, AARTHES KoK= (2022)

[2] J.C.Sheppard, “ALPHA RADIOLYSIS OF PLUTONIUM(IV) —NITRIC ACID SOLUTIONS”, BNWL-751,(1968)

[3] H.A. Mahlman, “The OH Yield in the ®°Coy Radiolysis of HNO3”, J. Chem. Phis., 35, No.3, (1961)

[4] T.Kodama et al., “Study on the Behavior of Radiolytically produced Hydrogen in a High-Level Liquid Waste Tank of a Reprocessing

Plant:Hydrogen Concentration Under Gamma-Irradiation of the Simulated Solution,” Nuclear Technology,180,103(2012).
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[1D05-06] Boiling and Drying of High-level Liquid Waste
Chair:Masaaki Kaneko(NFD)
Wed. Sep 7, 2022 11:25 AM - 12:00 PM Room D (E1 Bildg.2F No.23)

[1D05] Enhancement of Analysis Method for Important Phenomena of Severe
Accidents at Reprocessing Plant
*Hisayuki Kyo', Daisuke Fujiwara®, Hiroshi Shirai’, Takashi Kodama?, Yoshikazu Tamauchi?,
Naoya Satou?, Mikio Kumagai® (1. TEPCO SYSTEMS CORPORATION, 2. Japan Nuclear Fuel
Limited, 3. Ui Science inc.)
11:25 AM - 11:40 AM

[1D06] Study on applicability of zeolite for mitigation of RuO, release
*Yuma Sekiguchi’, Tetsuya Kato', Tsuyoshi Usami' (1. CRIEPI)
11:40 AM - 11:55 AM
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BALABTHZEOERERICRIEERRICET HFM@FEOFEL
(11) ARREEEFHFFICE (T HEEL, D DREYHHETILOMFE
Enhancement of Analysis Method for Important Phenomena of Severe Accidents at Reprocessing Plant
(11) Development of model to calculate precipitation rate from highly active liquid waste.
ROOARSEL R K& B Y NE &R BN £ R BN, RS BRERS
YTV, PHARFEEE, UL EA
AP HLE FHOE RN = — F FATE R OO OHEEMNTINE T V2% LTz, ZAFHEFHEFIZIT NOx
RS DAL OSSO BEHE 2> D RCE 2T L Z O O FE 2 78 8 RGN 9 D TH D,
WBELET VORI L o T, FRIKFEFEC & 2 8HERYE FP OXHEBATEICTT 20T B G O 8 5 R
MARE & 72D,
X—0—F : ZIHE, FATE 22— R, RLESNT RS, 7 VBI%
1 ZCHIZ FHRBEHEERIZ I 1T 2 AR HE FHGHE A~ D 7= | fifhir = — N FATE OB A2 E#EDH T 5,
ARFERLE ST TE, B WIINIRIRFEIEIC Lo THAET L AR FP =7 1y L & | U2 6
BN TRATDHBMERYU ENREERY —AX—ATHY, 2O HLAREREFP =7 0 Yy Lol &
XUBSIRF O BRI FP IR BEIC B L 2T D, BEURH FP IR EEI XU IE R D BEIRIRME (S 1 O iEBAsE AT . WAl SOs
ZFE D NEPYEDRALINT IS ESL SN D, AWFETIE, Zh 6 ORI K OHZE T HEEE 4 E &1, B
RENNZFHE CE DET NV EZBFE LTz, Ui TT /MICBW T, RHREEAT XA 08 DO RSER R O BEIR i B
MOVTREED D . BRAbHT TS ERE OB LG THAET 2 NOX &0 D, TR ZENHEET 2,
2. MBIERHETIV B O L ER =7 A

> (. . Nitrate py — W
FEH1ITRT, ATEF LTI, BRPICBsTs%cH  * 0 A Be b 0 AR
LD IE & VAR ARSI L L, A 0L it

W
USRI % B[Rl 723 12032 L ET 5, 7258, e y: BT SREEX DB [mol/s] [mol/s]

BMREY., BAROMBIEOT — 2 2 A5,
3. BiEMITHET IV BLW o HEER T T AT

plierate (1), BZILICE B SREHEDITHE [mol/s)
SIS S COERT OREEEEE [mol] |:|
TEESEXODEERE [mol/kg Ha0-HNO;]

MEETE avoa(©): BRIUCS T ZFERIMDIK « BEEEDIFTER [ka]
BTy I[s]

BRI 2 R, EBG IR ORI ER 2 A 3 ERBE L)
VIR T LT R D3 FATHFE[LIT T, NOX F84E X1 RYERHEAT T T

W R FERIRE OB E LTHEADEFARRES L

THY KFETHD ZDDRUENT NOX BAMIE ., (o0 Oy mﬁmg@ﬁﬁi?
SRR 2 BB ST T AR E L L, EREOEERN L

PIOe0) = ) B
X

4, $E58 AW LIETHEET VA FATE a— R
P’g:;:(')f B.«‘ri:Jt(E@LT%%%%EX@M{E@@KE&E}E [mol/s]
W 2T, OB OB T 2556, OQFME LY o St oo Snonsias mor

N o~ N ~ Yy! mold = FETF D= [mo
FetE M T TN 2502204 7> g VA BINATHE v sasscommroREsEEEa [mol]

At:  BREATYI[s]

KT
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BicmortEE —1 |
[mol/s] R

ETD, INHD20o0F TV a rEBHTHI LT,

) SEHIE LENE T n0FELSE
=2 F Y ADOMD S A L7 - RO Rt B Hliefy  TOIEREAE
ProLnarae & 7 v, BHESENE FP OXUHHBATRICHS 2 BT E T A
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[1] T. Kodama et al., Boiling and drying accident of high-level liquid waste in a reprocessing plant: Examination of the

NO- and NO generation using the simulated waste, June 2020 Journal of Nuclear Science and Technology 57(9):1-10.
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(1) EFS54 FEDBEMICESERML TV LREICHES HEHRXDOMEBEL

Study on applicability of zeolite for mitigation of RuOa4 release

(1) Composition change of coexisting gas during volatile ruthenium removal by contact with zeolite
BAR E, IR fa !, R W)Y
T

FHLB R O RS ERRAR & LT, & LUV B O 78 FE R E iR I S 5 15 Ru 28B4 T A
MZEVBRET D Z & 2ME LTV 5, AWFZE Tl Ru iR 4 & Lol O BB BUE S 2 % Ru
ERIGFNAZRAT A MCEMSETOD | T AMBRE T LICRER, T 2 BN Ru & & HI2HH
MARBBREIND Z NP LN R T,

F—O—F: BURNVER. BREE. LT=2L, €X54F
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M Ru OBUHHIHINTRE L 725> TV B[], 207, Y84 74 ML 206 DR Ru
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2. EER
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«n) = (1-2)xa00 mq) choe
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% 80°C. 150°C. 200C L L, AL AT A FOEEREZ /T 2 —4 & IS ; L !
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(AR M & 72 5 72 HNOs B 255842 U C b B B 0.4g LU F TIE80C £ { TS
DI 150°C3H L0 200°C Iz %t LT AR B AR Lz, 202k othoai2000)
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[1]Y. Yamane et al., J. NUCL. SCI. TECHNOL., 53(6) (2016), 783.
[2] B0 fl, BARBRETHFS 12021 KoK=, 2B09
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[1D07-11] Recovery of Minor Actinides
Chair:Yoshiharu Sakamura(CRIEPI)
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[1D07] Hybrid Process Combining Solvent Extraction and Low Pressure Loss
Extraction Chromatography for a Reasonable MA Recovery
*Atsushi Sakamoto', Yuichi Sano', Masayuki Takeuchi' (1. JAEA)
2:45PM - 3:00 PM

[1D08] Hybrid Process Combining Solvent Extraction and Low Pressure Loss
Extraction Chromatography for a Reasonable MA Recovery
*Masaumi Nakahara', Atsushi Sakamoto’, Yuichi Sano’, Masayuki Takeuchi' (1. JAEA)
3:00 PM - 3:15 PM

[1D09] Hybrid Process Combining Solvent Extraction and Low Pressure Loss
Extraction Chromatography for a Reasonable MA Recovery
*Tatsuya Emori', Keisuke Morita', Yasutoshi Ban', Hiromori Sato?, Tsuyoshi Arai?, Yuichi Sano’
(1. JAEA, 2. Shibaura Inst. of Tech.)
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[1D10] Hybrid Process Combining Solvent Extraction and Low Pressure Loss
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*Kazuki Minowa', Junnosuke Fujita', Haruaki Matsuura’, Sou Watanabe?, Yuichi Sano? (1. TCU,
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[1D11] Hybrid Process Combining Solvent Extraction and Low Pressure Loss
Extraction Chromatography for a Reasonable MA Recovery
*Yuichi Sano', Tsuyoshi Arai?, Kiyoharu Nakatani®, Haruaki Matsuura®, Shigeru Kunii® (1. JAEA,
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MHEDEENA Ty FRTOLADME
(12) 3—JL FEBERIZ& 5 MA+Ln B 7 O—— FOKES - 34
Hybrid Process Combining Solvent Extraction and Low Pressure Loss Extraction Chromatography for a
Reasonable MA Recovery
(12) Cold test evaluation of the MA+Ln recovery flowsheet
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3. Aﬁ% 1.E+02 ® Cs
ABRORER GBI 1T 2 @B CRRE T v 7 7 A TR x Co(EHE{E)

N EHBE L B TR 3IRT), La(DASHHE CE: 101 @ . * .z

WCHIE &, i BRI B ) T MAID+Ln(ID L5 LEs00 P $opgee  zEEM

I S WA REF R S NI, ZoE &, BEAED 2 Leesa ¥t YNt XM

Ln JER DY 99%LL EDOBATH 2R L. MAID+Ln(IDELS: 1 ko1 M - Eﬂ@rg@

MBI ATAEZR 7 B— 2 — FSRSET B 2 L AR L, B Ru

—FH., IFEAED FP HRITE T 2 L EORRYRER  ¢1e02 o X% Ru(EHEL{E)

PELNILDOD, BEOMH /v~ 7T T 41280 ¢ Pd

TWAMERE~ OB BIEE SN D Zr, Pd ORRHFEHR 50 T pErEE
o W e == =P *

MWK THST=720, N TEBLA Y FRERICEY e > M)

TE7r—y— FOZEETW LD ORREARE DM 12345678 910111213141516

LEX -7z, EB#

3 HHEICR T 2K ERTE T R T 7 AV

ABFFERRIT AN 3 SR E RIS e e I ) 0 A 7 AFERR R F 36 TR BER072 MA B TR OREEEIC A1)
T RERIN Y 0~ N7 T T 4 2B A DR T Yy FRTu A0 LR TH D,

*Atsushi Sakamoto!, Yuichi Sano! and Masayuki Takeuchi! , 'JAEA
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BEMG MA BIRTEOEBECH T -AEMmH (EEBRH IO TS50 %
HAEHLENAT)y FRTOEX0ORHE
(13) "y FRERIZK D MA+Ln BT B—— FOEE - b
Hybrid Process Combining Solvent Extraction and Low Pressure Loss Extraction Chromatography for a
Reasonable MA Recovery
(13) Investigation and Evaluation of Flowsheet for MA + Ln Recovery in Hot Experiment
R CRRE Y, BOR TR, fEE ME— ', PPN BT
1JAEA

B LUV D~ A T =T 7 F = F (MA) XU'T7 v Z=F (Ln) 2¥EIRT D720, BREDOY
fig bV 7 F ) (TBP) Z RVt D 7 o —o— M X B I 2 B iR B 2 3206 L 7=,

X—D—F : &LV E B TR, A S, O iEs, A F—T77F=FK, VN T
F v

1. 88

NAT Yy RT a8 AT, EEHNEIZIB O TR LV MEBEIR 25 MA & OY Ln ZEIR L, #E:
O 7 e~ 777 435 TMA & Ln 20855 2 & L LTWD, IEEEHIE CTIIEk® PUREX £ XV
TBP Z HiEICHRE T 2 2 & CMA+Ln 2 FIT 57— — b4 v Ialb—Yara— KEQRa—L R
AR LV RET L T & 7o, MA R OBE G HZA RN (FP) OZEB AR T 2720 & L~ VU MW BT 78 i 5x
(CPF) DRy MMV T DAl &2 F W 72 i 2 Behl ek 2 92 L. MA OB~ 7, i,
2B 5H MA + Lo LIA D FP OFRYMEREZ FEG T2,

2. RER

a3 FOBEERITRT, MA ORI % (T S i T mm
%128, VEIEE 50% TBP 26 L1z, 7 1 — REEIROMM o MacLott | e ]|
1 LU BRI A B CEE L, BRI & it L B
UROPUEIEDET 7 1 F— MIRETRDRIEE M a1 MA ¢ Lo o] |
FH LT PP RIS O AT o7, NOy I S s me
mol/L [ ZFH& L7=, MA + Ln [FY 7 17— — k OREL
3. BRRUEER

AR A8 L C, KA R OVE A O BEE D)ITAT D, m DA HEs ORI T IEF I T hiviz, Cs i3Hh
H S 3 ITE FP BEIRICREAT T2 2 E AR S, Cs OFRPRENT 100 L ETh o7, £, KD Ru
JOVPd 1 Ru + Pd BEIRHICAT L7z, Am i Ln &EI72 2847~ L, Am @ Ru + Pd BEIR~DBATRITH 4%
TholobDOD, 550 O Am (32 MA+Ln G HICEIR SN2, ZOH%O 2 —/L RERERIZE Y MA+Ln ¥
T OB 2 NS5 2 & ¢, Ru+Pd BEIR~D Am O U — 7 % 51ETE 5 RiAHZBIME STz, AR KL
O EEHHED MA+ Lo [EI 7 B — 32— MZBWT, MA Z R85 I T & 5 /il LAV b,
AWFFERR AT AN 3 R SCH A BRI B HEE F T - ) > AT ARFSERR R ¥ (A ERY 72 MA [EIY
TROEGIC T = A ARERIN 7 v~ N T 7 4 BB G DRI NA T Yy REIT o2 ADOM%E ) 12X DK
RThHD,

“Masaumi Nakahara', Atsushi Sakamoto', Yuichi Sano' and Masayuki Takeuchi!

1JAEA
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BB MA BURTEEOBECM 7= FiEml EERmHH
vavR LTS5 714 2B EDLERNATY Y FRETOERDSR
(14) MA/Ln SR 7 00— — FOBWEICAIT /- NTA 7 S FERBREMICL S
H 5 L EEER
Hybrid Process Combining Solvent Extraction and Low Pressure Loss Extraction Chromatography
for a Reasonable MA Recovery
(14) Column experiments using an adsorbent impregnated with NTAamide
to construct flow sheet for MA/Ln separation
TLAR EEL AR EAT R R ek RS B WG, B RE—
VE AR T IERR SRR, 2 I TR

=r)Be FUTERTIRNTA 7 2 N)E2 ) I E—RCEE SEWEM 2 VT, B2 ERRY(FP). 3
fiDZ % 7 A4 Ba(l) e X~ A F—T 27 F 7 A4 RMAIID)Z 535 W35 M OVABERAE 2 % o F 3B g O
71T KRBT ST LT,

F—I—F:~AF—T7F /4 K. NTA 7T I K, WEM, o~ 777 4, B 7 L5008

1. 8

itz v~ 757 012k MAQI)/La(ID) 458 TRRO 7 o —3— MEEDO—B L LT, NTA 72 Fa v
VA E—RIZERSETWEMEZHNTH 7 2388k 2 50 L, FP, Lo(II) & O MAII) DOWe A5 - VABEZS8) 2 5F
fli L7z, sRBRICHEN S, &JFA 4> (Ru,La,Nd) MOYRI (**'Am,*Cm, '2Eu) % &H T 5 MBI IR LT
1 BeD /3y FYAERBRCOHFRM(K) & RO 1 7 ARBRO R 2 IE LT,

2. EE&

RNy FREB NTA 7 I FO-FfThH 5 HONTA KT opam © >
TOD2EHNTA % ¥ U /1 B — X ICZNENER S EEEH o1 |f T
L &RA AL KON R AN LA A Z N2 1:10 O ﬁjﬁ +E
WL TIRA L, 2BIBRIR VIR E 5 2T, Z0%, U o, || N
L UT 4 NS =T LBHIRE BB SBLTHFTL, &% o i —
A A2 D Ko ORMBREERIFER BTz, 07 238 2% ]
FEIABREZ1T o 72 HONTA SR Z MR D 7 LKD)

B —ARx— bR WA Imm, K& 300mm) [TIRE) T L, o ¥

SLF v =y S BTl ZO%. RIZTI LR S A
B, RO TR L, 77 Kb OFHEZ oL 1. 3 —b RRIET QWA M (68 Ry, La,
. el FRER LUK o RSB A Bl 1T 2 H L 7 Nd FSEEJEE:0.1 mol/dm® #iH:0.11 ml/min)

SEA R, (0)RRBRIIR, (o)HIENR
BUE « &34 KEATF O RI OE BN TS RN ERE, £ v e

DO EIEDERSHIE ICP-MS TfioTo, RO

TR D Ka R OB IL(CIC)Z T LT, 22T, Gl -

BRI OB BIREE, CITRBR%OSBIRE 2R, o

3. faR - EE o -
b RO » N T ORGSR 1 RO 2 50 ¥

ZEnERT, WEEOIER X RuLa>EwNdD> Cm>Am & 72 00

572, Ru, La XN Eu lL 2BV ffiffic e — 27 2o v —7 0.02 \\

PR A TR AR 2 R L, A IOl T L 72, — ol :

J . Am & Cm IE Ru, Lo [ZH_R BN CIREEL . 1~8BV 0 1 2 3 4 B.sv' 6 7 8 9 10

DFEHCIRGAR MR Z 7o, FHRERRE 0.1 mol/dm® TO/N (2. A MR T ORARBEIHR(EE Eu, Am, Cm

> FHERD KglX MASLn TH D72, 77 LRI N T A E:0.1 mol/dm® 7 £2:0.11 mU/min)

b REBROMA S KB ST LR SN D,
AL TR 30 R~ R 3 4RI OV [ER RIS A BT A H T 0 o 2 7 DFJEBATE 2 TR ERAY 7 MA B T2
ORI 1R P Wi ARSI 2 v~ 75 7 4 ZBEDET N T Y v FRT oL 205 ICEBRETH S,

*Tatsuya Emori', Keisuke Morita!, Ban Yasutoshi'!, Hiromori Sato?, Tsuyoshi Arai?, Yuichi Sano'
1JAEA, 2Shibaura Inst. of Tech.
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BB MA BURTIEOBEICM 7= BERH EERmmEH
VAR LTS5 714 EMHELERNATY Y FRTOEZRORAHR
(15) HONTA REMICRE SN -FHLHIHT IAFERTROMEFHEE
Hybrid Process Combining Solvent Extraction and Low Pressure Loss Extraction Chromatography
for a Reasonable MA Recovery
(15) Structural effect on rare earths by coexisting elements in HONTA adsorbent
A HEE PE T R TR RS A2 R M2
VHORHERTR, JAEA

Wik Wi B KOOI 7 n~ N T T kR~ A T =T 7 F = RSBt 5 HEORRE A
HEDH DL —HDOFIET, YA ERMMIAL L3NS/, MA 27T 5 Mo, Zr, Pd DWEICH T 55
BATE T D722, HONTA WEMITILRZE Sz F 4 DILHFICE B LRk X RIS ST 217> 7=
LA HmTHOWHL Zr ZFOxXRLFIC LV BIMEEICHT BT LA LR LN VW—F, Zr ZEDJF
P I T A LI L 0 BRI, XY WAEM & O BEREE MG LT,

F—O—F:fhli7 v~ 27774, HONTA, & HHH, Y a=v L, JRE X HRINHIRE S

1. #E

B AZREHNC & D MA IZZ N0 BIEAT D3RO & FREEEVD JRIA & 72 0 . BRI 22 EF 1257
TUIXLEW T2 SRRy %5 2 5 ECREREE LD 55, O MA ZREIT 5 FE & L TRERD
SITON TV AIRERHIE BT OB 7 v~ b 7T 7 4 EE#MBEDLEDLNA T v R T ov A0
AEn, flix OREE BT CTER[1], AFZETIE B O TBP & AW - A B~ 0 & 2 288 C HIRME
9% Mo,Zr,Pd DA FiRO 7 o~ 8777 4kl L D MA &7 HHEOM A9 5
EEAVMMT D720, NTA 7 2 FiiHEAIO—>, ~F YA 7F 1= Ve v 7= 7 I F (HONTA) HiH
Bl HE L EM 2 HOWIRERBR 23 L, THENDO IR OSSO B OB 2R AT,

2. RER

SNV IAETCHB L2 HE Y ) R 22 NENHEERE LT, AT L P E= ARV BURY v — %248
FBEE 15 % DS THE L HONTA A2 S wt% & 7 B X O ICE B S b 02 WG & LT-, HIF R
O LB IR FE 1 0. 1M IZ[EE L. W& & Lo(I) (Nd, Sm, Eu) 3 X OV J8 5t (Zr, Mo. PA)DZNZEH
—FEEZ 11 OFLET20mMIZ72 5 & 9 ITIRE S T-WERIK % |
L 1210 OFEIE T 3 IR & 9 L=%IC, ERoHE L sw

720 [EFHERS3 122U T i SPring-8 BL22XU, KEK PF BL27B, H\» —_ NN e
% SRBLIIS2 I2C EXAFS BIEA170 . SEURHEEOFE A . iy =208 0 o Z
WZDW T T3R50 ICP-0ES % W Tl Rl 217 - 7=, 8 - grd
‘g O Nd-Mo

3. MRLEER S 2V g g ¥ Nd-Pd+
i L OWAET S 0.1 M RERILEIC IS 20 Ba ML OB g 9 Smar
Lt A L A EHE, Zr, Mo Pd M CREEMET L, BAEWR > Vv Sm-Pd
WA A FEE LA TODRETIVRB S NS, 13517 EXAFS ff S 18 Evzr
ERBOE—TBEHEEE 7 v T 4 VI L DG NT A — 2 EHL g Eu-Pd 1
BLHET 2 &, O TR HEITRE LB L TOE—TFrHk & L

DR, B X OB B e EORNMNEBOEARHEV 5T, T L
A, IFTHETHD Zr R° Pd DFN., H—fE L OFEENHIFEIC &
0&EHE L., BB T A2EmA R o (Figl 2R), WE%2 4
F /2 0.1 M ERR TH L7 O EM % S LI EXAFS RIE L7z &

1_6““1““1“‘
mono Nd Sm Eu

Coexisting elements

25, A O —EEEE LSS EE TR OB SICERT S 2 5o
XY HERRIIA TEORSERBEEENIC LD F 0 L KT S E [ ' ' '
ROLOO, WAMOBDELEAICL > TEoERORHERER = O ®
LEERETFSELBNDHD LD, 25 BT ak 2 s e Vi
ICTRRWTIRL ZENRE LW LB yholz, il ClImEh 1 g7 o O Nd-Zr |
BEIE I & D Bu & H B Z R & UI2RPfifE R b A b, Jt =YY o g Nd-Mo-
LRI & B MO WSRO I EHREC SV TR 2, Sl vy Q]

3 3 Sm-Mo-
. % ) v S::;-Pdo

[m} Eu-Zr
AR FUTATN 3 AEHE ORI (5 AR TR 28 B R HEE 3T 1 S AT I e ol Eu-Mo _
FeBIRE T ATRIOZ MA IR TR OMSUC I  7-FREh H AREHdh 7 n < b2 g =} vV EuPbd |
TABMI A DT ATV R T 0 AD B 12 LB T % 2 Nd Sm_ Eu
Fig.1 Zr,Mo,Pd D% —iTfE It & D

SEXH e S ON I A4

[1] FEBpfE—fth, 2022 4F B A7 J12PSFKk O R

*Kazuki Minowa!, Junnosuke Fujita', Haruaki Matsuura!, Sou Watanabe?, Yuichi Sano-*
Tokyo City Univ., 2JAEA
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BEME MA BUR TEOESEICA T -BKmE EEBMHI/ DT N T504 %
HHEHERAS Ty FETO+ X OB

(16) 7 A—L— hEREHR UEH

Hybrid Process Combining Solvent Extraction and Low Pressure Loss Extraction Chromatography for a
Reasonable MA Recovery
(15) Flowsheet Design & Evaluation
PEEF RE—, O HOE W2, P RS, AR I, EDE RS
JAEA, ZZH TR, SHRKR, CHEEETHR, s vT

TBP #FIH L7 EsaHEIC LD MAUID) + LoD FEEY 7 7 — 3 — b R OMRJEE BEEDS Al RE 72 KR 2 fL
B AR AE MR L7z HONTA ZiRWoE i 2 AW iUBE g 7 v~ ~ 77 7 112 X 5 MA(I),/ La(1l)
BT r—— M EEF LT, INE TICREBSN TV AREMEEE I3y e~ N7 Z 7 0 OBNS
D7t AL il U CREEY R AR SN - RO CTEMERD D Z L AR LT,

X—IJ—F:~AF—T7F=F, MY, Ml e~ ~27 77 ¢, TBP, HONTA

1. #E

FRFVE « REMEICEN T EREICE R LoV R (HLLW) 2> 5 O MAIDENY Tk O4E R %2 BB
12, WPUREX 7' 12 AZHWTHEY WAL S VTV D217 TBP fliH Al & /K FR, 7 A AR [ O R 3 ek
W D O ER 2 VT MAID & 37 > % = K (La(Ill)) OILENLZ1T 5 @i TR, X O0OFEH
BRI ST AEM ZH W27 v~ 7T 7 012 X 2 MAIL),/ Lo(II) 53 B TRR 2 A A 7oA
7'V v REIO MAJIDEIN 7' 0 & 2O FERR 2D TE 72, 2O OB EEZEE 2 T, ORV@D
7ua—i— M E BT S & L i, BERO MAIDEN 7 7 & R & O g 217 > 72,

2. 7A—>— LEREL
2-1. BRE TBP B ZRA LR DB ERIC &K 5 MAJID)+ Ln(1D) #[EUR T2
B TBP M OVSEE A A L ISk &2 i & L2 MAXID. La(IID) X O Do 24458 (FP) ol
o 0 S B S0 o B D A B M ONEE Dl B A N T2 1A iR S BE BRSBTS - MEEL /-7
AvIal—vara—RIkhr7e—— NEUBEERF Lz, JHEE & 725 50 vol% TBP,/'n- K7 1
DEERESTME O, AGBILREEEZ G L LEHMHEOREICL Y . MAMI)DFER~DBITZ 2D
D% E D MA(I), Lo(II) 53 B TREICHR W CREE RIET FP u#h & ONEENARETH D Z & el LT,
2-2. HONTA 2 2BREMEZRW-EEEBHE I O FJ 5 T 112& % MAJI)./Lo(1ID) 5 B T2
KARZAE Y IR ZEH L7z HONTA &R WA 2 72 MA(ID, Lo(II) & V2 Offt FP O -
TRBER BN E OFHEAE RN T DB R Z D L ITHE - BEE LY e kA v Iab—v g va—F
Wk 7o —v— R LT, BUBEIER (SMB) 7 u~ b7 T 7 4 OFFICE Y MAJID) D I % 58
TRy - BN CTE 5 Z & 2R LT,

3. 70— — ERE

WEICHE SN TWAEEHIHE GlEAl S LT TDADGA & O HONTA Zfif) H A5 Witz n~ 7
774 (WA & LT CMPO } O HDEHP &R AEM 2 H) 12X 5 MAIIDEN 7 7 = 2 O HLLW AL &
(700 L/d) =2 MA(IIDIEICR (99 %) M OBRYRE (100) O L FSMHFICRIT 5 MAMIDEL « BEiE DR AR K
A% D 2 A R R 2R 1 ISR T, A7V » NI a2 T - BEIREAERE 1/5~1/6 FRE
WCE THRRATRETH D . I LV RMERIE O AWM PR T3 2 720l 2 A N3 H S b, £z, MA(ID)
+Lo(ID AL TR DWW T, BB O PUREX T2 i
TR SN 5 TBP 0 O ARME LM (FRA) T EVAINERECST SRR - RAREERVIR HFE

T 5 2 & CRFVEICEN - MR G N ATRE L 72 D, & E SRR GERTE)

. B4R % . . EE%E E#x -

512, MA(I), La(UDS3HE TRC SN TIE, B | oo | sl | el | ®% | bag | go

TV Z7 hEMALLFEE (H) FTTOERRKLDT o P : 5 12 L L

~ NOBHRENFIRETH V) | EIEIRIFRF O 2 R | TDIDGATHONTA ! %0 * 24 13

EEE LTSI N A E L 70 D, (EEE 1 25 65 23 14
(CMPO+HDEHP)

(WD AAREF 17542 2018 4Rk D K23[2]16]

ATFFCREFNT TR 30 AEEE~SF0 3 AFERESCRME B F SR e B R e F R 1 )1 > AT AP EB R EEE AP0
72 MA B TR OREZ AT 7= s IR ER T 7 v~ N 75 7 4 2B EDETZANA T ) v R o' ADB% |
LB TH S,

*Yuichi Sano!, Tsuyoshi Arai?, Kiyoharu Nakatani®, Haruaki Matsuura* and Shigeru Kunii?
1JAEA, 2Shibaura Inst. of Tech., 3 Univ. of Tsukuba, *TUC, *Chemicrea Inc.
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[1D12] Development of new extractants for MA / RE separation in SELECT
process
*Hideya Suzuki', Kojiro Shimojo', Tatsuya Emori', Nao Tsutsui', Tatsuya Kurosawa', Mitsunobu
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properties of cyclic monoamide extractants for selective separation of
UVl
*Hiroki Kita', Masanobu Nogami', Kenji Shirasaki®, Chikage Abe? (1. Kindai Univ., 2. Tohoku
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SELECT 7O+& X281+ % MA/RE S BED =D Fi L LMl FI DB 5
Development of new extractants for MA / RE separation in SELECT process
SR Sk, FER REIES, JLAR Eh, I S,
R, Sem Ok, IR fesh, B
H AR - 10T TE P e A A%

B LWHHAIT N 7427 F =1 afiizgy’ 7t 7 I K (TONAADA), n-~F% /LA (THNAADA), &
W 2-=FLF UVEAIB-TONAADA) & N, ~AF—7 27 F /4 F(MA) & 7 B350 3 (RE) D FE A 55 B
(MA/RE Z3 BV Z DWW TRET L7, £ ORER. W ofHAl b B4F7e MA/RE 43 BEVERE 27~ L, iHERTA IR 2>
B MA ZRIICHE DBECE 2 2 E R LMo T2,

F—J)—F:~AF—T727F /4 F. MA/RE 53, SELECT 7 u-t X, &M, #iH#Al. TONAADA

I WE o gJI RN Ro o P Nr{

(6]
14 I\
AT T BT B UAEA) NXWAmeLLJJ~gWAyNLL Y
TIT BB I Ot 2 HEs L TONAADA THNAADA B-TONAADA
T ELAVBERR NS T A Y v 1 HEHAIORE

7 A(Am), F =2V 7 A(Cm)ED MA %[BT 2 7 O RS BT TSELECT 7' = 2 | (Solvent Extraction
from Liquid-waste using Extractants of CHON-type for Transmutation) VO HFFERIFE 217 > TV b, BRI C%
7R 3MMEEA A L7e D MA L RE ZHEU TV 2720, AHA B TINEECTH 5, SELECT 7'tk
AT, 43 FHER A HONTA (2 & - THgi) B 4172 MA/RE Zrff a2 #m L T2 830 670 5303 b4 H
AL T, A ORI 2D TV %, ARFETIE, JAEA THAJE L7zitEY” I NS Al TONAADA K
N THNAADA. [R5 # Tor I R4 B-TONAADA(X 1) 7% F VN YA H 38R % 520 L 7=,

2. EE& 10”
R L—H—fkd MAm, Cm, 2Eu, ROJEHIME RE % & TRt ki = e
OKAR) & A A2 Vst LTz BT 1 VIR IR(AE RS DER B L IR E O # % Hn w0l o4,
TREG U, PR Lz, @ 0o BT X MR L 7o, KF. R OVERE Y e
Dol vz ZznZnitill L, 2Am, **Cm, '"Eu ZE& L7, —7. 1000 T e ¢A‘
RE (X ICP-MS #7213 ICP-AES |2 K 0 R EERIE Uyl kb & Ol s A R oD 7= A o
3. R -ER N e
B-TONAADA |2 & % &8 A A4 > okt & M E OBIR 21X 2 1R, A gwq’ . :
HEFH @ B-TONAADA £ % 0.05 mol/L(M), 7KFHH DB % 0.003~0.6 M o A : .
E L2, WTFNOMEBEEIZBWTYH Am, Cm IZEVIEREZ R TE, Am 102} 4
& XAV AN DBRBUTIRK S 1 & BAF 72 DS BTz, 72 . TONAADA ®La ¢ :
% 0" THNAADA D75 BfVERE S B-TONAADA L RIFEETH D Z L R¥bhoTz, 10| 4 Nd Ao
AAFFED D 3 FROMHANT MA (5T 558 M, ARAI~OWEMEME, SOk ¥ Eu A
B SICEN, WERMEEZE T Z LB ONIR YD MA/RE 537 = AY
T R DB RO AR R S T, 0T 107 07 10°
PP [HNO3] /M
2 B-TONAADA [Z &3
[1]Y. Ban, et al., Solvent Extr. Ion Exch., 2019, 37(7), 489-499. SECLE CTREERE & DR

*Hideya Suzuki, Kojiro Shimojo, Tatsuya Emori, Nao Tsutsui, Tatsuya Kurosawa, Mitsunobu Shibata, Tomohiro Kawasaki and
Yasutoshi Ban.
Japan Atomic Energy Agency
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UVDEZRMDBERTRKE/ 7 S FHi& 0
HMEENS EUCHEYSEEICRIFTHINAIEDEE

Effect of branched side chains on the extraction and phase separation properties of cyclic monoamide
extractants for selective separation of U(VI)

TEL KM LMY, AR BRI 2 BT T2
LIRS, 2 HAERS

BUEBRFE > UV EERBRIRE 7 7 X FlHANCR L. S ACROMISE 2 H 32 b O &2 Bz I8 A
L. & OfHReE & F0 B 2 BEE O B8R MO b o L g LT,
F—D—FK:v7, i, £/ 7K O
1. #E

JRAADNy 72w FIZBWT, EHFERBORHZ S0 TS U 2o R, _R,
(Pu, Am, Cm, £Z53 %A R (FP) ) 0~ b i L C A3 i C & D A A SR AL Rk D & N
TS, MAFFE 7 L— 7 Tl EaffhbA & U Cmtasmere, mAcH v @, —
W BEZEY) DRI ATRETH S C, H, O, NE;@@%"C%EXE‘?’LK@@%T NMe&
PN KB & R 7= € IR IRAL K BARAI(n- KT 4 2 55) & offgstE, gl Chemical structures
ROPU(IV) L 0 & USRS 2383 B[] B9 E Li- 13-P 7 L% 1-2-E 1 of DRP
J R (DRP, Fig.1 (Ry, Ry : IRALKFBHENDIZEE LTWVWD, THETR, R & LT, R=R(AIBHDRFEEL : 6,8,
10)DEEHT L F NI OWTRFT L TE 7203, @R UVIAKEIR(UVD]A 0.5mol/dm3(=M)) Z H v 7= il i
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[1] M. Nogami, et al. Sci. China Chem., 55, 1739-1745 (2012)
[2] M. Nogami, et al. J.Radioanal. Nucl. Chem. , 296, 423-427 (2013)
[3] M. Nogami, et al., GIMRT-REMAS 2020, Oct. 2, 2020, Sendai, Japan
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Effect of Solid Catalyst on the Hydrothermal Decomposition of Solvent Degradation Products from
Reprocessing Process
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EfFAE THUV: LICI-KCLBERIEN 50 FP RETOEXCET 5%
- B Cd~ONy FRARMEERICK DT I F=F/ FTEOH B -
A study on the removal of fission products from LiCI-KCI molten salt used in electrorefining

- Actinide/lanthanide separation by batch-type countercurrent extraction using liquid Cd -
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Development of spent salt treatment technology using zeolite
(8) Zeolite immersion experiments in simulating spent salt containing various kinds of FP elements
and fabrication of glass-bonded sodalite waste form
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Reaction of cesium molybdate with silicon oxide coating on stainless steel 304 at 700°C

*Thi Mai Dung Do', Yuki Uchida? , Tadachika Nakayama', Hisayuki Suematsu'
1. Nagaoka University of Technology, Japan
2. National Institute of Technology, Nagaoka College, Japan

Abstract: Cesium silicate, Cs>Si4Oo, was detected after cesium molybdate (Cs2Mo00O4) was deposited on silicon oxide
(Si10») coating on SUS. In this study, the reaction behavior and the diffusion mechanism of cesium molybdate into SiO»

coating on the SUS304 substrate at 700°C will be analyzed.

Keywords: Cesium molybdate, silicon oxide, stainless steel 304, reaction, oxidation, severe accident

1. Introduction

Because of the volatile property, the vaporization behavior of cesium (Cs) and its compounds is one of the most critical
issues in nuclear reactor accidents. Cesium hydroxide (CsOH) evaporates at about 400 °C, and cesium molybdate
(Cs2Mo00Qy4) evaporates at about 964 °C, the evaporation of both compounds is unavoidable. Therefore, in the next
generation reactor, it is necessary to consider minimizing the number of cesium releases outside.

Recently, many research focused on the reaction of Cs in both forms, CsOH and Cs:MoQOs, on stainless steel (SUS). Di
Lemma et al. [1] declared that Cs might react to silicon (Si) to form cesium silicates or with both Si and iron (Fe) to form
cesium iron silicates. This means that SiO, could be used to trap Cs. However, in Do et al. [2], with the presence of
Cs:Mo0Qy, in humid conditions, the oxidation rate of SUS could be faster. Therefore, the reaction between Cs compounds,
Si0O», and SUS must be clarified. In this study, we analyze the possible reaction when Cs;MoOj is deposited on SiO»
coated on SUS304 at 700 °C in humid conditions.

2. Experimental method.

Cs:MoOj4 was placed at 1300 °C in a platinum (Pt) boat. The SiO,/SUS304 specimens (10x10x0.5 mm) were placed in a
horizontal alumina tube, behind Cs;M004, where the temperature was about 700 °C. Pt sheets were placed next to
Si0,/SUS304 to obtain the reaction product. From one side of the alumina tube, Ar gas containing H>O, heated at 70
°C was injected and flowed through the tube, carried the Cs;Mo0O4 vapor to deposit on the SiO./SUS304 specimens. The
oxidation time of interest was 1 hr. After heating, the surface of the samples was analyzed by X-ray diffraction and micro-
Raman spectroscopy. The elemental distribution was performed by the electron probe microanalyzer (EPMA).

3. Results

On EPMA mapping, it is recognized that cesium silicates have been formed, but it is still not determined the compound
since it exists in amorphous form. In addition, in cross-section analysis, cesium silicate was also found under the oxide
iron. From the analysis of the Pt surface, which was placed right next to SiO»/SUS specimen, the deposit was not only
Cs:MoOg4 but also cesium silicate. This phenomenon is explained by the evaporation of Cs,O, which come from the
decomposition of Cs:Mo00Os, and the carrying of cesium silicate. This also helps the iron oxide diffuse to the surface.
References

[1] F.G. Di Lemma, K. Nakajima, S. Yamashita, M. Osaka, Surface analyses of cesium hydroxide chemisorbed onto type 304 stainless
steel. Nuclear Engineering and Design. 305 (2016) 411.

[2] TM.D. Do, S. Sujatanond, T. Ogawa. Deposition behavior of cesium molybdate on type 304 austenite stainless steel in severe

accident. Nuclear Science and Engineering. 196 (2022) 584.
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Effects of oxygen and carbon on tritium redistribution in zirconium
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Measurement of Density and Viscosity of Molten Lead Chloride
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B SCHRIAR & 302 1SR, 1 R R R F
EOEAMOT M HD Z L BA DN L ot Z0F £ ol

— B DB T A— 5 & LRSI ORI R e -

Rk L7z, KEEERICH LTS H OB RICTHRET 52 & & " | |
‘é—éo 0.0010 0.0011 0.0012 0.0013

(Temperature) ! (K™)

SE X 1 PbCly D HkEE D %t $fif

[1] A. Wachter, V. H. Hildebrand: J. Amer. Chem. Soc., 52 (1930) 4655.
[2] MEERIE, TTERE: BASRFEAEE, 37(1973) 993-997.

* Rika Sato', Tsuyoshi Nishi!, Hiromichi Ohta! , Takanori Sugawara® and Kenji Nishihara?

!Graduate School of Science and Engineering, Ibaraki Univ. 2Japan Atomic Energy Agency.
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RAFT—T7 I FZFEFERREABICKIDERF YA JIILDRAERE
(8)Hot Disk ;EIZ K DEBEHEHARL v FDEMEERAIFEFEDRHHE
Demonstration research on fast reactor recycling using low decontaminated MA-bearing MOX fuels
(8) Development of a method for measuring thermal conductivity of irradiated pellets by the Hot Disk
A& i, FE OEX! RBEE AE!

B K

Hot Disk iEZHAWTER 10mm @ UO, RL v FDEMEBEZAFET 56, AR TIE., BMzEERXDELD
ALOs (35.6-39.0W/mK) &4 v Y TFREADILIZT (YSZ, 230WmK) ZRAVNTEUH—EROMEAL
NEIZKDAEEDEILERAR YSZDRRELRHZ L4 BLIU Imm Lo —FHAWNTRIET 52 EMNTE
f=1=8. U0, (9.8W/mK) DBIELITA HAREMMRE Sht-,
F—I—F: BMzBXR, EEEFEBIRE Ky bT4RXY, U0, BHEHRLYE
1. ¥E

Hot Disk A TIXE#HN LU —ERICH LT RICKEVEWVSHRTAELNTETHY . AHOBELRE
HIRDBEHMN SRR EER, BLBMEZRD D, BMEERORL D 2 DOFAMITOVTEUY—ER, mMEH
HEFIZKIZBEEEDREENEILFRHRT=,
2. RE
2-1. ERHEH - £

ALO; & YSZAR Ly FERAVT., HHER%E 10mm TEEL. oY —ER, MBELH, BIEERHE, #H
XfE] #ZEILESETREZEIT o>z, F7=. Hot Disk ;EDRIFE(E & L8 F 5= Laser Flash ;53 FHULVTHRIE
721, £1 ALO; DAEHR
22, RBER R 2 ERMEEROLUY—EREELE o

twoHHAX O 7mm D 4mm ®1mm LF
RY . Fl.B1I204mm oY —FRAVTAIE LEZBOR |[REEEWMK| 135 13.2 12.9 347

ELELDERUEEHR T T, & | A5 Laser Flash &0 BIE(E £2 YSZ DREFHER
EHBLTETOE VY —ERIZE D TENMEEED o LF

R ®7mm | ®4mm | P1mm
FENELNT-, —FH. T2H5 YSZHBIZELNTIZO4 & [BMEEEWMK)| 174 258 2.60 223

S Imm oY —TELWREENFELSNT-, 2L ALO;

0 0.1 02 03 0.4 0.5 06

DIFE. BHOBEEENS ., 2o —DHoOBHAHABD 57 25
mME TR EBEHYEELRIMBOBINEMBICEVTERD 55 23
REHE (200CT 0.0256WmK) HHELTNEMEIEES o // o
Zbhd, £ 1 Hd, ALO; DRFLEE L EMBOMEE L

AAERBOBETEMLTVNS I ENCAEZRTLTYL 15
%, —H.YSZTIZEE 1 I2BVWTEELFHROEE,N—F o o1 oz 03 oa o5 os
THHEH. ELARTETNG S Enbn b, -
PPN 1 ALO;DAIET S

ALO; & YSZ XLy b ZF T HotDisk ik TRIE £1T o 1=. ALO: [FEMEEE | BMLBMENTTETELL
ENTGLONLELI DTz, —A. YSZIZALO; ELELTO4 EXLY Imm £ H—THRENTZAz, Thibk
YU, P4 5L Imm £ Y—ZFZANT U0 DEMGERNBE CTEZ LML H L EHEESIND,

*Kaito Kimura', Masayoshi Uno!, Takashi Onitsuka'

"Fukui Univ.
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[1EO05-09] Mechanical Learning, Al Aplication

Chair:Kenichi Hashizume(Kyusyu Univ.)
Wed. Sep 7, 2022 3:45 PM - 5:00 PM Room E (E1 Bildg.2F No.24)

[1EO5] Development of novel nuclear fuel materials with high thermal
conductivity by materials informatics
*Yuji Miyawaki', Yuji Ohishi’, Hiroaki Muta', Masaya Kumagai®?, Ken Kurosaki® (1. Osaka Univ.,
2. SAKURA internet, 3. Kyoto Univ.)
3:45 PM - 4:00 PM

[1EO06] Evaluation of high-temperature properties of (Ca,Sr)F, with machine-
learning molecular dynamic
*Hiroki Nakamura', Masahiko Machida’, Masato Kato' (1. JAEA)
4:00 PM - 4:15 PM

[1EOQ7] Acceleration of nuclear fuel development research incorporating
artificial intelligence (Al) technology
*Kenji Konashi', Yuji Arita?, Tsuyoshi Yaita®, Hiromichi Watanabe®, Kyoichi Morimoto®, Kazuki
Mori’, Nobuhiko Kato® (1. Tohoku University, 2. Fukui University, 3. JAEA, 4. AIST, 5. CTC)
4:15PM - 4:30 PM

[1EO8] Acceleration of nuclear fuel development research incorporating
artificial intelligence (Al) technology
*Keisuke Niino", Yuji Arita", Kenji Konashi?, Hiromichi Watanabe®, Tsuyoshi Yaita®*, Hajime
Tanida®, Tohru Kobayashi*, Kyoichi Morimoto®, Masashi Watanabe® (1. Univ. of Fukui, 2.
Tohoku Univ., 3. AIST, 4. JAEA)
4:30 PM - 4:45 PM

[1EQ9] Acceleration of nuclear fuel development research Incorporating
artificial intelligence (Al) technology
*Tsuyoshi Yaita', Tohru Kobayashi’, Hajime Tanida’, Kenji Konashi?, Yuji Arita®, Keisuke Niino®,
Hiromichi Watanabe®, Kyoichi Morimoto', Kazuki Mori®, Nobuhiko Kato®> (1. JAEA, 2. Tohoku
Univ., 3. Fukui Univ., 4. AIST, 5. CTC)
4:45PM - 5:00 PM
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Development of novel nuclear fuel materials with high thermal conductivity by materials informatics
“EWG AGE, KA ERY, RE G RER R 23 R
PRIRKR, 28 bA v F—3y b3 FHERT

B 7B S Lo T ERREmN & FRIS =D 7 ALE DG UFesB, #38IR L, 7 — 7 i & &
7T A PERIZ L0 @ AR A E R U7, BMRER ORI E L —Y =T T v U 2 BT & FEf
L. HEWEE O TRIRR & i LT,

X—D—F:vTUTNR AT =T 4R, FEIE, 7 7 ALY, UFesB,, BMaER

1. #&
HIE, SRS RENR EOEFEEO BT T (U0 BREIEL VBTV A, U0, ICIZBE
WRMENE WD EFTN D D, BERERIEFFOREMICMED 2 EERBEED > Th 5710, HHRY
EAOM D BN Al 7= T HHRERE B OBIR N E N D, T, MR L ERBEE@A S~ T Y
TINR e LT AT 47 APERBENTBY, FTO0HTHRERED 7 N — T DEEE 2 AT
7 AEMOREERE TR LIz, TOMR, UFesBa 22 ED T 7 U ALEW U0, £ 0 bW EYREREZ RS
ETH ST, AHFFETIE UFesB, 2 1EH, MRS R Z 57 L CHRNIC & 2 THIME & k& 1T 72,

2. RERAREHR

UFesBy ORI & 725 & 9 IO L, 7 — 7RI & 20 ' ' ' ' '
DIE LTz, ZO%, BALOT0RBERREL, B T 45
7T A BERE ATV EE RSV 7 3B E LT, =

X SEHTHIAEIC & 0 240 E LT UFesBa, ARSI %1@

L ThT iz U0, BRI NT-, 7o EKE 7K oy . 2EEE
B RO R AR B X B 0 U Fe By B 5 o FiRiBRE
SEALTOS S SRS AT, SREORRSD & e
IEIFHFE O UFesBy ik BHOTERLICHTh LT- & E 2 5, 200 400 600 800 1000 1200
X 1 I L—F—T T v v 2 RIC L DR BE, T (K)
LRI KB PRMEE R, TR L BMEERIT | UFesB, O BVEREE & HEEE S & o C
FHRERR & IR CENRR LN, B AT U U AEE % T & AL 7 B 3 5 0D Y 77k

R UTo, ZOFEMITIFBNZROR G LD~ A7 v

T ORAELEENEBRLTNWS LB X BN, FeMil L2 BVR SR I PHE & 1IF—8 L, B
P —H L2 0D, BRIk > TPl SNz UFesB OEVRER TR Y L 52 5,
3. WEEm

AHFFETIRIFIT HAR O UFesBy sBH A ERL U 7o, 37 L 72 BB SR & 2 DR BEERAFNE IR 7312 £ 5 T3
LIFF—HE LT, ZOZ LD UFesBo I 2 PHEIZIZ Y CTH D & F 2D, T OFRERITHHEIREIH KL D
BAFEIZ I T 27 OFHMEZ RIET 5D TH D,

ABFIEIL, ORI T 1S AT DFCHR FERRAE [~ T U T K « A 27 h~T 4 7 AL HRIRRBA%) O— 8 Th 5,

*Yuji Miyawaki'!, Yuji Ohishi', Hiroaki Muta', Masaya Kumagai>* and Ken Kurosaki?

10saka Univ., 2SAKURA internet, *Kyoto Univ.
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BWEE S FENEIC K S (CaSrF: DEEMIED
Evaluation of high-temperature properties of (Ca,Sr)F, with machine-learning molecular dynamics
AR fEASE D OBTH B2 g EAY
LJAEA

MOX JREF DO E T, BlEMELS | ffaENFE U THD 7 vk s v Ll 7 vfb A ha vrF o ADJE
WA (Ca,SF, (2% LT, B o8 52 VT, @SBt Z2 3 Uz, ¥R, BlUSE T R 2 5 e EL
DR (Bredig #588) & 3 EAMIZIH, MOX BREF~DISIZOWTEE LT,

X—"J)— K : CaF2, SrF2, #5575 17#8h /175, Bredig #58

1. #E

BB OBF IV TIX, b7 7 F = FOFEMARYIEENLE L R 205, Hax 2BIRICE D, SIRT
DFMILYVEEZRETHZ LN LV, 20 K9 6 BUEEHRE 2 AW CRIEME A i L T\ 2 & T,
FREOSVHMEEZSEOND Z ERAIFRFTE 5, @, KT LUV TORMEE L LTy rEi v L
B FHFHEARN L HWOND, HHlSTEN)PIIRBE S I 2 b— 3 U ERRER, BB NT A —
HZIZE->TLEI D, BEMETIHEY SRV, —FH, BBV T A —Z gl LW — R EEHE
HEFMER ROV, FHERRIA D05, ZOWE OFREIENT FIENER T E 58 17k Th b, 20
FIETIE., B HHHEEREZFZEH LR T oy VEER L T, il FE 21T, mUVMEREE TR
B R 2 L—y g VKDl FTRE & 72 D0 AFEER TIZ, MOXRELOREME & LT, A UflhntE
TR OIRYVY CaFe & SriF, DEEIARI ST LT B8 70 78 )12 K 2 mni sk 247 5 . 712 Bredig
R & PRI D @R CORIMARBADOELIZIER L, TOBGET T2, 2o DOFREREERT —4
LT D5 Z LI ko T, RFEOAIMELHER L. MOX BREHE ~DISHO P REMEZ w5,

2. HHEABERUKER 180 o
(CasnF izt LT, i REABAIT) T L CEBT =8 _ 160} ot
R LT, Z OB BEN KXW E &b SCAN LB A B¢ E uof
I LT, ZOFBF— 4 D ORIRFEART v L aERL § )
TS TENERIT, BRI L, & FEAs 5 o}
FEVASP 2— [, BMOEBICIE n2p2 2 — F. TR S 0
FAZIE LAMMPS = — RZ& T, LICHR OB RS R % ® 600 800 1000 1200 1400 1600
7k 72, CaFy=° Srf, Tl 1400K U112 Bredig 5% 0 &' — 2 TK)
MRBIDM, CaosSfosF2 TIE 1200K fHEICE— 2 W FAR 5 [ 1: e85 78154 & 5 (Ca,SOF ©
TV, ZORLEIERTLBRISA TS, He#,
3. 5

A8 B e WD 2 & T, B O% — R B R R C IR 23 R 2R VAR O E R M & M S
LTI L, AFRETIE., F—FHHELEREOREE T, LV KHEEARAS I 2L —2a URHARETH
B2 ERG0 . MOX OBREMA MRl OB R TIEE LTHEDITH D EHIff s b,

"Hiroki Nakamura!, Masahiko Machida! and Masato Kato?

JAEA
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ATHIEE (AD) Biffi 2 Y AN =R E B FEZE D =
(5) 2B E

Acceleration of nuclear fuel development research incorporating artificial intelligence (Al) technology
(5) Overview
UNEE R, R M2, KRR B, TEIOENE Y AR & 80, gk (520
VHAE R, CHrEERTE, CJAEA, fRERME, SCTC

FORUENREH R DREROELLR, BB ORIETORDEBENMNIEHALBEE>TND, T—4F
F LM DM EE O TEIR COBRBEIOMMELZ TN 5, ZOFEOZLMEEZHRT 272012, K
FHEE R miR SRR E TS 5,

F—J—F: @M, 210, WEl, NTHEE, =a2—FN0 %y NI—=IRT vy, Hiahhsd
1. &5

KRB ORI ST, B 21F U0, 212D & 2865 °C (3140K) & FEEICE =D, FDEBRFIENHSI SN T
WV, FTLWERD R & LT ALARE (AD OFEEZ MW7 — 2 BRI K 2 a2 Bl A & ik
JED B O EHEE X BRC X DS RER 2 L B R 7 T ENEE D ST B [1,2) HE 2 W 72 IR U0,
O X MREHTFEBRIIKE ANL O 7 — 72 K> TEBESNTWA[1], LrL, XAFS REBOWEFIL E 72
WV ZAUIH AERE LT U0, & L—H—HRFHZ L D IER S8 2 FERHO BTV L 7203 E O 3= 1% 2~
3mm DK E IPRNERT- 0 XAFS I THWD X MO 3L F— Tkl 2 Bl S8 5 2 L BAHER W20
Th D, U0, D XAFS FEBRIL, SREIOIEPUIMBATIEEZ AW THRII L TV DA, @i i% 2000K (2B E - T
WD[2] T ORFFETITHERHUINENE 2 I TRU NGO 2 Bl DL TINEA U XAFS F2adli 2 Sl L7, Fehk
FRIL, =2—F L%y U= RT3 v L& AW TER LR RS R L ik &,

LNNRTF VORI BN FEIAEHE

F2BRIT. U0, DREEWE & LT 200, Z VO CTiTbiiz, X1 107
NN ART 2o % WA K DIEHRER D 53 18 11 Fat s R & R
T, HAREE O BEEUER LI R O DR T OIRE TR
FOTEFRRBE) (2 B BNEEx TnWb 2™ nhb, 2
A% XAFS FEBRAEIR & LT 5,

10°

Daffusion coefficiett [m:‘ s)

3. F¥ED

Zr0; TZ OFEOFMERMHER M FIL UO ICHEHTE 5 10" |
IR,
?ﬁﬂ 107

ABFFEFE R, SCHRAE B2 E B I OERISHEE D i 10"

500 1000 1500 2000 2500 3000 3500

F I AT DR BT 2T N TABE (AL Hfli 2 B A7 A%k i ©
\.'“'I]Wri“llrc
BB IS HIFZE DN | DR RO — & ETe, 1 ZrOs DB E R 0 2FE 5 5

BEXR
[1] Skinner, L. B. et al., ‘Molten Uranium Dioxide Structure and Dynamics’. Science 2014, 346 (6212), 984—987.

[2] D. Prieur et. al. ‘Peculiar Thermal Behavior of UO2 Local Structure’, Inorg. Chem. 2018, 57, 14890—14894

*Kenji Konashi' , Yuji Arita® , Tsuyoshi Yaita® , Hiromichi Watanabe* , Kyoichi Morimoto? , Kazuki Mori °, Nobuhiko Kato *

I'Tohoku Univ., Fukui Univ., *JAEA, “AIST, 5CTC

2022F BARFNZES - 1E07 -



1EO8

2022%F BRREFHES

2022FKDAE

ATIHRE (A BfffZEY AN R BIFEMZE D MNE
(6) ZrO, DER XAFS RE A%

Acceleration of nuclear fuel development research incorporating artificial intelligence (AI) technology
(6) Experimental method of high temperature XAFS measurement for ZrO2
R Est LAH M T LNME R 20 OE SR B ARHE HE A/
BRATR— 4
Lig R, 2 AL RS, 3 PRI, AJAEA
VR U 72 WA ORESEFRNT O 72 8D1Z, 3000 K F2EE O Eili CRUBF A REF L. XAFS (X BRI fsckieg i) 1)
TE & IR D HIEZOWTHRE Lz, AR TIXS 7 AT o HRZ @EMET 5 J51L% Hv T SPring-8 @

il 4,

T e B RR TOEIE XAFS IENAIRETH L Z L 2R LT,
F—J—F : &k XAFS. ®alEatd
1.

R T O O XAFS JIE I X - TR O F B 2 Tl 2 FIEOBR%
YRR & VR RIRBBIZ 9~ 5 72
EFEMT HUERD D, Kﬂnfiﬂmﬁﬂ%@ﬁbt&yﬁx%y%wNu@%%@
VT, SPring-8 DS e FEBR i s% T D iR XAFS HIE & Fh L. & O FIED AH
2. RERBE

HERERIZ BN TIE, U0, DEEE & LT Zr0, Z AW TR A 1T o 72, B ksl o B EME T N <
HHTD, WHR(EE 1~2mm) BT Zr0, % 77 A~ VS L7232 Hvy, @B X 5 Hil. XAFS

WZHY LA T E (1125, Bk
ZiE, 3000 K BREDOEENALETH D . £OWRETHREZ PR L. XAFS HIE
BB 5 HikE
EMEIZ DWW THERR L 7=,

TR Tz, FEETIE W BEHRIC LD X SRR 2 Bh <7z, BRI B o R — L & BT [2]12 D4y
Z X MRAED K9G LTz, Flo. W ERIZ X DR
DR ODADETEIZ B W T b Ml XAFS IE 2 526 L7z, i | }“;J—~-¥—;
3. %*%TSJ:U%% . _ 3000K A/’f‘ —
T A OMPRIZ L > T W oAt £

#ﬁ%ibbyﬁ—wm%ﬁ?ﬂ\Xﬁﬁ+%éﬁbﬁ“ﬁ%ﬁ el
2o TLEITD 2050 K BDPEDRATH 7=, —F7, #kE E'mm jm

TIFE IR I ié&%@fﬂ@ﬁ&hEﬁﬁT%éKW3mm,<f Jﬂf-"__—__ﬁ
ECOMBIED AY N EBH T ENTE, [ Ic#kle | 2/

1 I 1
180 18.1 182

Photon energy /keV

I
178 179 18.3

X5 XAFS A7 MV A RS, IREEZZIETH AT bLIT
KREARBIFR SRR, FEHRIC OV TIRROFEE TREMMRa LESIRIC L D ZrO2 DA~ b
T 5, 1220, ®mAEOHEFEIREE T um O X RN OERICEIR TH H720, FAROFEINE O E
ICHARTREBREREIIMELS 2o TOWDAHEENH D72, REREDEENLETH D,

SEH

[VME, HH, FiR, ED, B, W

HAR T 11%4 2021 FFkDKE 1D05

RIA M, B, AR, /R AL B, JERS, B0, BER, NE BT 2021 KO K2 1D08

*Keisuke Niino' ,Yuji Arita', Kenji Konashi?>,Hiromichi Watanabe’;Tsuyoshi Yaita*,Hajime Tanida*, Tohru Kobayashi*, Kyoichi
Morimoto®*, Masashi Watanabe*

"Univ. of Fukui, 2 Tohoku Univ.,’AIST,*JAEA

ARFIEFE R I ST B R AN 2T DAFGEEAR EE [N TARE(AD AN 2 B0 A 7= BB BR BB ZE DN | DBl %
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AIHEE (AD) BiirZEY AN - R H AT O INE
(7) 5% XAFS I2&% ZrO: BmiERA DB ERUVEFIRERHA

Acceleration of nuclear fuel development research Incorporating artificial intelligence (Al) technology
(7) Structural and electronic properties of high-temperature melts of ZrO, by synchrotron radiation based
XAFS

BB, R R, AW R N S CEW O S, F 20w, D fhE 4 ARA A%
B —H S, g 50
VJAEA, *HAbREE, R RS, CEREE, CTC

3000K Z#A % 5 il COMEREEEIHZ HDE L, P a=7 AR OEIRICE T DA K OFE IR e
B % et e XAFS ¥EIC &0 FEfE L7z, ZOHllEE b L ICKEES FCTORERIIC LD 7r0, DR, Zh

2 FE D HE S K OV FIRBED LI S W TR T 5,

F—I—F : SRR, XAFS, Yva=v Afb), fik, EREE

1. 8

ZrOx X HE G, EHE, M FRD 3 DOZFREAFFOZ LN RIZED LN TS, Z ORI L,
D EFITEE > THRUIST BRI, ZDORAF =L > TEL DMRMEESNDITTTH D, Ll
R, ELAMONTZEFROFE JEIL3 SOMERRNLELT HRITITY TEE ST, BLREME LTHR
REZDEFRNVEORELHDH[1], 1960 FAHFAT A5 X #rd 2 WX RET 72 £ X 218ET
—ZIZETDRENRH DN, FAENRAE SN TS 2988K LA FORIETH Y, @z 2 5 iR Eik ofk
ERRINIERICEETHD LB TND, AFRIX, ¥
T AT HMEIZIRT 2 EEMEIT LY 3000K &2 DR
FEIZRELZINEA L . XAFS JITEIC L 0 IS & OV FIRREAR
B F2hi L= fE RIC oW CliE 95,

Normalized Abs., arb. unit

2. ERBE 1

B ERREH R OVINEVE B U Cld, AEEE O Y . FEBRIX oo
WMgMﬂBMJE—A74VTE&WS£ﬁ@ﬂE%ﬁ Vs 18 wmox  mos tace o i
105 FLHE IR ATAEZ QXAFS S A7 AT & » CHIE L 7=, I e

3. RBRUEE B1 @ERE (W) 12725 XANES A7 kL

DEAL FRENE, WED LA/ H R E2RT,
B4 1 (2@ERED 515W (3000K #8) F TO Zr-K Wil - "

iéXMmsx&ﬁ%W%%?waﬁi6%¥%ﬁfﬁﬂﬁﬁﬁmt&%K%?%%®%kﬁ%ﬁﬁﬂéo
BE X
[1] E. R. Andrievskaya, ‘Phase equilibria in the refractory oxide systems of zirconia, hafnia and yttria with rare-earth oxides’ J. Eur.

Ceram. Soc. 28, 2363 (2008).

*Tsuyoshi Yaita!, Tohru Kobayashi!, Hajime Tanida', Kenji Konashi?, Yuji Arita’, Keisuke Niino®, Hiromichi Watanabe*, Kyoichi
Morimoto!, Kazuki Mori’, Nobuhiko Kato®

JAEA, 2 Tohoku Univ., 3 Fukui Univ.,* AIST,* CTC
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[1E10-11] Glove Material
Chair:Tsuyoshi Yaita(JAEA)
Wed. Sep 7, 2022 5:00 PM - 5:30 PM Room E (E1 Bildg.2F No.24)

[1E10] Feasibility investigation on gloves with self-repairing function
*Tomoomi Segawa', Koichi Kawaguchi’, Katsunori Ishii’, Takayoshi Makino® (1. JAEA)
5:00 PM - 5:15 PM

[1E11] Feasibility investigation on gloves with self-repairing function

*Koichi Kawaguchi’, Katsunori Ishii', Tomoomi Segawa’, Takayoshi Makino® (1. JAEA)
5:15PM - 5:30 PM
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Feasibility investigation on gloves with self-repairing function
(1) Outline and trial fabrication of hybrid materials
WO CEE, R -, agE !, BKip S

VARSI SERISERERE (JAEA)

HOEBEKEZG T2 —70EBMMRFE LT, Fe—TRy 7 ATHEHINS 7 n—T0 =1/ \y
T OFEMEACBEMET T A M= =06 A 7V v FHEIOBE R O ERBRR RICHOWTHRET 5.
F—O—F: BOBEEETT A bv—, NN m I, RUHEE=L, AT Y v FEPEL MOX KR

1. #E
NS APALi L IR S VAN S S TERAARY AT Uy R )\ ATV RREHE
AT & LT, E O EE R [ e noovas —p—, E2eEs [ shcess

BEZ AT D7 10— 7 ORBIEOHRT ““EE_“M_““E“% """"" E j— ______

ZiT-oT05. HOBEKEZ n = Tea —— B 15 =oos
— 5T B0, ”1ISRT & i I T T |
D IRNA TV RREEME R O A o et e
Ty FESHEZBE LTINS, @ e s @ @ e

iz
EFEREL W — N W\ RS = N
S ~ . WENTRIT D ER< *ﬁ*b‘/ﬁ/&?%gta<
AKEETIE, Y U—XREKD 1 14HH RN 1BISE ) £ HER AL e A i

LLT, AT Yy FMBOBE g ottt 70 v FHEHC £ 5 MOX BRIRIES 1k oA
L SRR I SV T 5.
2. HERA%

AT Y FRIEM B ORIERBRICH T, LS 10 mm O 512 = A% SUS Bk OV F CHe 7 [
T, HOBEIETT A hv— (v L TRy ¢ F— RT T2 h~—) DOF /) ~v—% Lk, %454
B (UV) Z 2 BRERRE LE(LAUER 21T 72, £7-, BNy T~ EZBRET 5720, ~f g o
LD Y IZA Y il =A% A TR O3B 2 5 HE L7 = -

NAT Yy FIREMBIORIERBRTFIEZ R 2 17T, A S
0y IALDOXT LV UERKRE BOEEETZ T A v —F ) v — % , .
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3. HER#SR

ANA T Yy REEMEEIC BT 5 ~—BAi 058214 3
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LR VEEE S ADFE S T — MROBEW A S = b Taf, W3 NRYTLEAOT ) v i

F1, T Yy FIRAHEORIERBRIZE O TIE, UV IBHRIC L0 RAMERTL LT\ 5 = L 2SR T
X, oA RSur AL HEEEETS 2 b~ =Bk v — MEOIRAEOERI o) L=
4. FER

NAT Yy RRIBME L AL 7Y RIRAHEOBEAIZSNT, — MO~ 7L DR THETH
HZEEMRTHIENTE. "7V y FEBHMEHZIBEAL TIX, ~A eI AT 58 MEEET
FART—E ) v —OFEEOUERLE L EZBND. TV v FESHEHCE L TE, ~ A Rur =
LR E TS BENS UV 2RI L EMEENT T 2 h~—0OBAEIHT 5 AREMAE 2 b .

Tomoomi Segawa!, Koichi Kawaguchi', Katsunori Ishii' and Takayoshi Makino'
1Japan Atomic Energy Agency (JAEA)
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Feasibility investigation on gloves with self-repairing function
(2) Evaluation on properties of hybrid materials
A = oA o, il R, PR SR
U H AR AT R e

HOBEREZ AT 27 0 —T OEIMERGFT L LT, BITO/n—70e =41y Z7OFM EHEETT X b
T =B NA T Y FMEHTOWT, §IRIRER B CEE IS ORI 2 3 Hil L 7=,
F—I—F:HCEHE, Ju—7, ="y, MOX#REL SISRME, 29| LR

1. #8

MO a—TMEME L HCBET T A h~—,0 07251 7V v FMEHZOW T, MEHRFERS L OE &
TR 2 5 L 725 SRIZ W TS 5,
2. HEBRAE

ATV REEEMEHZOWTC, EARIERIZ, 354 o~ VBERER & T3 [BRIRASEER, ¢ 50 mm OiRExR
Jr 7 T UIRPTEER, 72 5 ONTIE 10 mm OFRER 72 VT B CUERMERBREM AR 2 940 L7, HORE o
g L LTEE 1.0mm DA 31y TAZRLNIEE 0.5 mm BEON.0 mm @ PVC Wz, ~A 7V
RIBAFEHZOWTIE, 18 50 mm OFRER T % Vo [BRIRE SR & O H SRR FlakER 2 55k L 7=,

3. BBRAFER

ATy NEEMEIORBOE XL, ™M/ e RN I LB 1.0 mm 100
BELOHEUEEE 038 mm, A V(L= (PVC) F2%PVCJE 0.5 mm 80 A v
BXOHTEWE 037 mm Thole, /50 ROFERBRRER 27 / B
LR, ACEEREL O So T 0 LSO R TS Loy = 1/
TALBRHMWTL, RNTHOEEBESILBOBEZE 2 FOMONER 0 S
L CHEr L7=, —J5, PVC %I, HOEBEEREEL D PVC & REOUNE 0 50 100 150 200 250

Tension displacement [mm]

L A 3w SR 5 RS R

SRR EIZIVC, PVC JE & B CEEIE A RIRHCAEE U7z, 2950 LT
AR CIL, M NI L 0 om0 2ei LIEPUE A R LT, &
7o, ™A 3 RO O i 15 SRR CEE OB WERR 415 DIk LT, PVC R Tik 8 Il
L CHARRBEITRO bNRoT-, PVC ZFEMELE L0 LTk E7-8 BB, RS
DEETHIRRFER L OE EEFFERSIE L TWD LB X DD,

ATy REEMEHZOWT, SIREEILE BEE=T A M~ —OBMEOMEM & & IR T A m 2 A
DIz, £z, EEREOMOEE, HOBEENETT 2 h~—OEBERNZEN 0~40 %O T, RINROBINIZ E
STRD LTz, 618, 5I9ERBRE OMIKIE 2 Bt S 87223, BOEBEDRIIRONR) Tz, A n T A
EDRABIZRY, WG QBRI T X b~ —0 FREDREAMTE RN &R0, N \m T ATIRINE
NI-BE018 UV OB 21 CHOEENMT I A b~—DBEANPA 5 THDLZ LENEZ LD,

3. ¥R

H O EEEREA BT 5 7 0 — %5 ER T B 720D A 7V v FMERE YRS OV TR 21T > 720

AT REEBMEID 5 Hong a VRICOWTIE, TLBOMEZER DY Z L +oEEEEL2A L
TWe, F, IAEMWHR D B EERPRERMMOERL, RONZEMIZEWN TR OEE LIZWZ ERH
FFC& %, —J7 PVC R TIE PVC 8 DEI R~ O BB BT A o e o 7c b oo, B CEEBIIIRS
AR A R S Te o Tz, SR & B CUEEMEIOMA G DENREE TH L, A 7V v RIEEMEHZOWTIE
HOBEER RO/ oTz, HEMEETT A h~—INROHNC, =T A~OPNFIORE LNKNETH D,

* Koichi Kawaguchi!, Katsunori Ishii!, Tomoomi Segawa' and Takayoshi Makino'
1Japan Atomic Energy Agency (JAEA)
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[1FO1] Development of a cladding burst model under the loss of coolant accident
conditions in a spent fuel pool
*Kenta Inagaki®, Kinya Nakamura', Atsushi Ui" (1. CRIEPI)
10:45 AM - 11:00 AM

[1F02] A development of Multi-Physics Burnup Analysis System
*Motomu Suzuki’, Kenta Inagaki', Shunsuke Sato’, Shoichi Kitajima' (1. CRIEPI)
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Simulation System
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Development of a cladding burst model under the loss of coolant accident conditions in a spent fuel pool
HAHE K, PR Epth !, FEH TE!

Ve B

IR — L CIREIM RN A LGB OB E OL B2 G L, EEMAOX A IV 7%
THFTHETNVERE L, RBET—% L OHIZEI YT VTP LZEFFOIREIIRBRT — & & K<
—HTHZ L EMR LT,

F—0—F : EAFERE T —v, mEME RS, B, R BEET L

1. #8 AERE Y — L(SFP) CIHEAIMIELFH(LOCA) S HAE LT 5E, R LI X 0 B 28
MBS TR L, REES Ly b S ORI ETE ST R T A VBRI S % rTRetEDs
b5, SFP OFHGERFENZ IEL HERTLBLE00, WEEBRAOX A IV 72 ELL THIT 52 L3
BLChHD, BIEOEBEMWHETT VITFNTHAET D LOCA x5 L L b D THY . SFP-LOCA (2T
IRBEOIREE LA RE D BN EIEN E IR R R D700, BIEET V22O EHH TE R0,

2. Fik WA ONHIEIRE X O EIREOWEE IR & REHENIE ORI 2 AT & U RS O
B AR &R IR ) & BRENC R L. JE 718G A BRI 8 % 7o & &\ O A S HET S,
WEEWATMET VERE L., 7V =707 HOEBEFMIIONT, WEEM(Zry-4 or Zry-2), IRE,
JAFEIEINC Ko TRk A SE L, ZNZROERTRERNICHE SN RZR 5 7 V) —7 O Bl Bl %
Wb ZE T, WEEOEREZRBE XM T 22 &2 afEL Uiz, BRRFOIS B PA 52350 L7
WEE WA BB O N TR OIS T — 2 2N L CREOREE LTERL Lz b 0 & AV,
3. B8R REHEOWIHINIE Z 2-8MPa & L72RIBH O Zry-4 8 L O Zry-2 OE V> 7 /L% 0.0004-0.04 K/s T
FR UM S 588 AR /R E LTHB LEET VORY M 2R LT, 7 VTl Sz
JE TS ) ORZIEEZ X 1 127, BB EZ 900K TGS TINE R L, RIS IBIE 28 2 HFE5HR & 72
ST, Zry-4 L Zry-2 OWHFITONWT, ET/WUIC KL DHEZNEE THRIE &SRB RIT L < —FLiz(X 2)Z &
b, KETIVOZGMEDRfER ST,

4. $§§ SFP TLOCA M4 LTS G OBEERFIRE A RE L TT 27V ERSE Lz, RET VT
RIFMERZRL LD THY | 5B FEROMERFREI~DHH % e & T 5 7201 KE I, BRI,
TBSHBEGORBEE BB LIET VOILEEZIT O,

950 Zry-4 Zry-2
1200 1200
VAR MPABMPa |12MP;
500 P e
o 100 |ERjO) A O = 1100
— x 70 | @] A ] 35 o
é 850 i; O %
i o8 1000 3‘\ 1000 o) A
ug wH ° =
800 # 900 o] A A # s00 REFIL ] 2wra] WP
BEEEA [m] UFE | O
750 0 EFN [ ] A
0 50 100 150 200 250 300 350 800 800
0.0001 0.001 0.01 01 0.0001 0.001 0.01 01
== H R < A
Ky (min) SREFE (K/) RIREE(K/5)

1 Zryd Y o 7L OB RUBRES 2 TR OB R L R L E T L D
(WNJT 8MPa, FEEEE 0.004K/s) 0 TR ik & B 7

RN alAk el A R s 2 T} TFHME D L
SEZX# [1] K. Nakamura, Top Fuel 2019.

“Kenta Inagaki', Kinya Nakamura', Atsushi Ui
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(4) BKHETR#EBEED R
A development of Multi-Physics Burnup Analysis System
(4) Implementation of Thermal-Hydraulics Calculation Function
oA SR, RBEE EEKY, feE BRAT Y, bR E—!
" EE A
BHEE AR R DR 2 5 & 2 REBURBERH OB B R RS 21T 5 To 0 OBBERH R > 2 7
LD ZHED TN D, AR TIETBUKTIFHRBERE Ol L OREEIC W THRET 5,
F—T0— K RBERR, BUKTIEHE, BB A EHR, COMPASS, FEMAXI, FRAPCON
1. #8 ETHTITRBEICHE O PREHHARZE L, Do Zefl, BB QNG AR IR FEZ5 b, REE 0D U 2577
FEMOWD ZENTEDYNT T4 V7 ARBEIREZFER Tz Bfa L, BEEAKRERB L0E
FPDMASR 2 6 BRI L T2 B3R 2 KEBUSIRBERT R0, BUK IR 72 & & OREGFHR % I3 T & 2 RBERH R o A
7 2 COMPASS DOFFE 2 HED TV 5H[1-3], ATHE TIX, MBERTR Y 2T ADoK & 2 DIRBEHRET Y 2 — 1
ROBHEEY 2 — Va2 L, 20 OBRROMGEZ D TE 7o, RfE CIREHRORE S 23 E T
% 12O DFIK I EHERE DHEA 5 L OMEEIC DWW TR 2,

O COMPASS : &

2. BAKHHEBEOEE ~ 1T 7 P07 ABBEHEICBIT S X CopASs

BOK DRHRE TR, BB & B IRBHEARZELIC X L TRBO R E VR - --ERAPCON

B=U s MR, HHBHRE R O & 715 L, 9Nk —L

PRI D ER DD, £ 2T, BT OREEEIFT = — 30

FEMAXI[4], FRAPCON[S]DRMEEF L& 550, | JOrORBHER ¢« 5

KIFHFIRSREZ HE L7z, H72. COMPASS ¥ A7 A TIHLFER i P )
BUK DR RIS O TR E O A R —Ic R 2k N
B LTS, AROBKNFEMIEORECADET, ¥li%a 5 | b
DRERIEL OB TR 25 L 510, MME YA ROH B ) b
SEE U 0 — L OBEIC T I A AR, g i '
3. BREEETE B L 2 BUK AR I >\ T, FEMAXI, o | b
FRAPCON DFHRFER & bl 2 2 & CHiaEz Fhi L7, Z 2 T, % ﬁ
WROBES L o MO REEE 2 AT ARIEL L, BRECEED L b - S o
W ORI X5 WA T 520, RMBREE Y i

GL Uiz, gtHBIE LT, COMPASS & FRAPCON % IV CRHE L o %;M e

72 PWR BREHEOIREL, #EE . MARIRESMORREZX 1 1R | COMPASS - FRAPCON
. COMPASS D RITIREL L OB T, #EE K, mAMIE CEE LR L. RS
FEDWFRIZIN T & FRAPCON & [RIFLE OfERAE LN THY i, BOEE R, DHIRIR
BOKNFHE DN EUNTHEEE L TV D 2 E R TE 7, (PWR JoE R —2)

4. EE ~NT 74 Vv ARBEFR Y AT LOWED DI, BREEE R L Lz | IotBUK 15T R RE
ZB A LT, Bl L7-FEREOMRFE L L C. FEMAXI, FRAPCON OFFHAE R & 2 Z Lok v, EHEZL
KL UTBUKTIRHE DN HEUNICHEEE L TV D Z & 2R LTz,

SEH [1]2021 4EF 1B04, [2,3] 2022 4E4 2D03, 2D04, [4] JAEA-Data/Code2013-014, [5] NUREG/CR-7022
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Numerical investigation of bubble transfer in additive manufacturing technology
by a multiphase particle method
*Guangtao Duan and Mikio Sakai
The Univ. of Tokyo

Abstract

The bubble transfer from the powder bed to the melt pool in additive manufacturing is investigated by coupling the
moving particle semi-implicit (MPS) method and the discrete element method (DEM). It is found that bubble radius and
laser beam shapes could significantly affect the bubble entrapment behaviors in the melt pool.

Keywords: MPS method, Multiphase flow, Bubbles; DEM; Additive manufacturing

1. Introduction

Additive manufacturing (AM) is a new technology with rapid progress, and its applications in nuclear
engineering are increasing fast. The parts by fabricated AM face the high-porosity problem, which may be due to the
porosity in the powder feedstock. This study investigates the transfer of the bubbles from the granules into the melt pool.
2. Numerical methods

An improved moving particle semi-implicit (MPS) method [1] is employed to simulate the melt-pool dynamics.
The surface tension, Marangoni effect, recoil pressure due to fast vaporization, granule melting, and laser heat source, are
implemented in the simulations. The consistent MPS schemes are used to discretize the governing equation.

The bubble dynamic is simulated by the discrete element method (DEM). The drag, buoyance, lift,
thermocapillary force [2], and the added-mass effect are considered for the bubble motion. The influence of the melt flow
on bubble dynamics is only considered in this study. Initially, frozen bubbles were seeded inside the granules and the
substrate. When the nearby solid was fully melted, the bubble was activated and began to move.

3. Simulations and discussion

The influence of bubble radii (i.e., 1, 2, 5, 10 wm) on entrapment was investigated. Most activated bubbles
were discharged at the main depression region due to the large thermocapillary force [2]. It is found that the trapped ratio
of bubbles increased significantly as the bubble size decreased, due to the increasing drag force.

The influence of round, horizontal-oval, and transverse-oval laser-beam shapes on the bubble entrapment was
discussed. It is found that the horizontal-oval laser beam generated the lowest trapped ratio of bubbles. This happened
because the bubbles had longer pathway to be discharged when the horizontal oval laser beam was used.

4. Conclusions

The bubble behaviors inside the melt pool in additive manufacturing were investigated by coupling the MPS
and DEM methods. It is found that (1) the bubble entrapment happened more frequently as the bubble size decreased; (2)
the horizontal oval laser beam produced lower trapped ratio of bubbles compared the round laser beam.
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Development of Advanced Neutronics/Thermal-Hydraulics Coupling Simulation System
(5) Development of a Platform JAMPAN for Multiphysics Simulation
R RZY, NER R, 2 - L HAE L BE OERL OEHH 2!
' JAEA

JAEA TiI, JeEREE N Y X 2 b — a U2 HZET 572012, mUVERERS L OE Y 2 — e f 315~
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F—7—F : JAMPAN, ##\E Y I = L— 3 >, MVP, JUPITER
1. JAMPAN D E
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YTHICHBIZENTE 5, MEla Ly R—3x v bO&EENX, MNia— KOANEERT D &, Mra— R
O N ZEHHIY T—2 a T F~EHT 52 L THD, ANEKRB LOMAGmEIX, M2 — RIZEGFEL
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: , Physics
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induced defects using molecular dynamics
*Nayuta Matsuda', Syou Mori, Taira Okita' (1. UTokyo)
3:15PM - 3:30 PM

[1F08] Validation Study on FELMI for a Gas-Liquid-Solid Flow
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Analysis of transformation of SIA clusters in Cu by kinetic Monte Carlo with saddle point search algorithm
AR R, B ME2, pPE RE!
'HERORF, P T R — KT

BREEI AT » 7 CTRAEL 9 24 X b &ZDOIEWAL = 3 /LF —Z B H T % on-the-fly kinetic Monte Carlo (kMC)
BEIZRNT, EFICIEE b= RV X —DRIEZRET 2 2 & T, 1% (MD) EX 0 b HEHTRE VO RERH
Rr—)VC,  Hifh R Ka ORI OILEL % £ S BOARRR O FZIRFE 4 BT 2 HIE M Lz

F—)— KR SFERE, BB XKL —7, on-the-fly kinetic Monte Carlo, it /K[, 1 A% — N5

1. i@

BHRMWAT » 7ORFEEICGCTREIY 554X hEZOFEMIEZ VX —2E T2 on-the-fly
kMC ETIL, FRTTRIARFEED, HORAE TICET IRHNAEWRSETY, KL~V OIEMEEL A L
7oy al—yaryNafETHDH. PTH SEAKMC AL, BB TEE T HHERAZREL, fHa A b
ZRIEICHIR S E-FIETH D, —FH T, kKMC HBOFBEE LT, K/ 2iE b L X —NRIET S
AT, HHT XA T I 7 ATEETFE LRWEH L= RV X — D/ S A X R(flicker event) D A 7315
REINDZENHDH. ARETIE, ZOMROD, —EBBEE T L ITIEHE b X —ORMEZRE L,
Y AT v T TOI flicker event & MR U CLEEFRE~DOE L RtET D TFEEHBE L. $72, FIEEZEA
L72 SEAKMC 12XV, E=fA¥—hi - AFHZ L > T Cu FICTERK L7Z A O TR (SIA) AR %e
ETRRBIZEALT D A VIR A — VOB A FELLT-.

2. HHEFE

AJMED SIA E£ERE RS & LT, MD OBEFEMFEREE (600K, 15T/ F—50keV) Th 5 1T51%K
100ps DJFEFFELE %2 FHVVZ[2]. 2 DO ASMEISKH LT, SEAKMC ZifH L7-. £7z, 8BS 0OBRIEMLIESR Tk
dimer £ A2, #EEFRIZEBW T Sstep 12— 0.4eV ZiEMHAL= R XF—DOEE L TREL, 04 eV LA
TOANRY FOFAEfRE 0 L LTRDI.

3. BR '

L2, —#lE LT, REER 3K SIA A 1K)Y Frank loop 2o
AT DL TORDT INF B A TT. BRI RLE  <f
— ER LD, BRI 3V b IR XA — 0 5
A~ iR s B TX, HoZ OAMIAMD L0 b 10045 5
FW86ns FREZ T D Z LN hotz. AFIEICL Y., SIAKEA .

1 6 1" 16 21 26 31 36 M

ROLZEFRE~DZEACE R L1 40 FEFE & iR TR T & 7. Simulation steps
M 1 =X AX—0HB L RTERE
B35
[1]1 H. Xu, Y. N. Osetsky, R. E. Stoller, J.Phys.: Condens. Matter., 84, 375402-1 — 375402-10(2012).
[2] S. Hayakawa, T. Okita, M. Itakura, T. Kawabata, K. Suzuki, J. Mater. Sci. 54 (2019) 11096-11110.
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MD-FEM coupling method for modelling mesoscale phenomena
HIL FHHY, dE BRI, e JerEl, R Ak’
VHURRE, 2 BARJRTORRZEBH SRS, ° & [Rl& 4k PExProCS

7FEF (MD) & AIRESR (FEM) EOBSR I ~ B EER L E S 2 FiEIX, MDIEORKE %
b0, ZER] AT — /L% RIEIZHER T & D8 pRITE L L THIR SN TV D, RIFELZHRE LTZRDI)
ISE RN L, MD IEDOHRDIGE L OB\ TEORE 2 MGELT-

F—I—F: BEME, HTFrIialb—var, vATFRT—L

1. #E

RS MEA LS SR F LM S T 58, TRl B 2841 % 1 O i di D RE O BRER AOARAT 12135378 /777 (MD: Molecular
Dynamics) (ZfXE SNADJRE TR %I L 7050, HEE L THREREORE IR T 5%, MD-FEM
EECRNTIE, FHREICK D ZEM A T — /L CORE AR T 572012, ROHTHJEFESIDELIL TV D i
KD LAFED % MD IZ K W EHR L, JE2I3ARESFEE (FEM: Finite Element Method) 3@ M4 % Z &
T, MD EMEPEEZELOBEA CRISOBEZ MR- FFHBEEZREHIT 2 FETH D, Z OBERE
MroFEO—>E LT, 2HROENC " HRR S (DRE : Dual Resolution Element) % ElE 925 F5IL,
FHE EOfEEERE HIBRLIZWAEORWFIETH D LB 2 Hivd. AIFFETIL, DRE % ERRICHE
L= x FWT, ATISEZMRHT L, MD R OAOR & IS XV, Z ORFEE N QN FH R 2 fGE L7z,

2. f&EE

MD-FEM HERAENT TiE, x TN HOfTr a2 MD 8, £ OffiA FE fifll, < 528 L LT DRE ffliiz
FE L721000A x 100A x 50 A 3 kItit AR /AT Ca AN HER IREh 2 8 A U 7o Rp D 236 8) & fif T L 7-.
7B, HAREORIBIIXI G T O 7 EHD0.2(5 L Liz. MDHEDOADRTIE, FUKEIOELICE
W, FHREEE & L b, LD OBN S OFEAEE A i U2, x84 Cu & L, MD fEIRIC
B BFEFRIART vy v & UTEEFEMNZER2]%E, FIZ FEM TIXREIRT ¥ v VO EREZ WS Z & T
BAVEE RS T, £, BEZE 01K, XA LAT v 7% 50x10"% & LT Velocity Verlet 7 /L= U X AT K
0 R A R ST

3. R

DRE % V7= MD-FEM ERLAENTIZ, MD OB OfRMT S 1HIERIEOREE T, HEELY KIRICHE x5 2 &
PRI NT=. KT Z, BKIFE IR, FRICEERR PRSI L CEAT L Z ik, Hikz
B a L 0BRSS Z s N S.

SE R
[1] FEHA, FEURFH /T (2010), [2] S.M. Foiles et al., Physical Review B 37, 10378 (1988)

*Hideaki Tagawa!, Taira Okita!, Mitsuhiro Itakura® and Kazuya Goto®

University of Tokyo., 2Japan Atomic Energy Agency, *PExProCS, LLC.
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Quantification of nonlinear ultrasonic mixing response to radiation-induced defects using molecular

dynamics
“Rem BEZ Y, A& KT, fhE RE!
VHORREE

T A —F ORI AL & B 9 D FERR R A Bl 2 FHAARIU B S SR 572018, 3 FE/k
W TREE R KaZ B LI R ORG BB E bz € &L L.
F—0—F : FEMaEmA, KR, SRR T A —X

1. #&
e VER BHPEBIC TR 3 D HahZ, TS O/ Mk &2 ERUBE & (NLU) JSES &0 B4 2 8,
BRKIFE SR 2R O PRI L[ 1155, Bix 2B CEANRAL N TE 2. F7, NLU THEICHWOLh T
To8 2 Wi A (SHG) £ 0 HEENE - FEMERE WD &R SN 2 B ENR S bITFRES LT
2], FHEARIUCIE SO 7 IEER A B OREIZIT, T/ Mk LB 52 LOBRE WML A = X LIk
DEMTTHZ RO ND. FFIT, 5 FENIF (MD) EIFRF LV OZFEEH ML FEEGREATEST -2 &
INTE LA FIETH H[3]. ABFZETIE, MD Z2 W TEEEIES & SHG O NLU Ji& OBAVEZ WiE L,

Fe x4 & L= 58 2ftdh, WONTHE MR MR AR OIREGEREISE 2 E8bT 5 2 L2 B E T 5.
2. BtEAE

MD FF5 X LAMMPS[4]% HIV>, Fe i F-fIART > o v UE[SIIC & - TH 2 7. x[100] 217nm, y[010] 5.7nm,
z[001] 5.7 nm Ty, z FAEMER, x HrBEBEER, OK THIEOE/LZFHE L, x=0nm JF1(ZREH5EG] 207
5202 L TREBORR D 2 SO I A, L, R a) 28 ALT. BARICE, 0~ 1%DRE
CTIRAZEL% T X DT ST, WEMEIE, Rl OEMRERINT — 212kt LT, 2 b O FEYEL
EE 7 — U B O R EESENT AT O Z LS R, A A A R ORI ax B EEAL L, FERIE/ T 2
— & B2 FORUT L - TR,
By = —t—. ki, ko EAJHBEOBER, xo: P OISR

i)

4a2kqkyxp
3. ﬁ% & %g 255 .‘.“.‘01._._ -@- f.icorected)
WG T B RO AR L, AR 2w e

TR - EREREORKIC > TRERKE S RD RN
bhot. Ei0, fx OEBEHTORE . 2fV5 LItk ™ o
O BEAMIETEX S 2 L b b e Aot (1), B2, SHG, 20
AR O%~ DFECHMSNG pIEBV—FKERLE. =

220

ROORERDD, T/ MRS 5 SRR It Mo do o e w0 i e

+ 2 JA IR O OO 5 T RERE DSV T X . P
SE X

[1] K. H. Matlack et al., J. Appl. Phys., 111, 054911 (2012). [2]N. Liet al., NDT & E Int., 79, 63 (2016).

[3] W. Setayawan et al., J. Appl. Phys., 124, 035104 (2018). [4] S. Plimpton, J. Comp. Phys., 117, 1 (1995).

[5] G. Bonny et al., Philos. Mag., 89, 34 (2009). [6] S. Mori et al., Materialia, 22, 101371 (2022).

*Nayuta Matsuda', Syou Mori, and Taira Okita'
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Validation Study on FELMI for a Gas-Liquid-Solid Flow
*Rui Li', Daisuke Yamada' and Mikio Sakai'
The University of Tokyo.

To understand the three-phase flows in the sloshing molten fuel pool formed during a postulated Core Disruptive Accident
(CDA) of a Sodium-cooled Fast Reactor (SFR), applicability of FELMI is proved through numerical examples.
Keywords: DEM-VOF, FELMI, Molten Fuel Pool, Coarse Grained DEM

1. Introduction

Motivated by benefiting the fast reactor severe accident evaluation, numerical simulations were conducted to
investigate the gas-liquid-solid flows in the sloshing molten fuel pool formed during a postulated Core Disruptive
Accident (CDA) of a Sodium-cooled Fast Reactor (SFR). In this study, the applicability of the coarse-grained DEM-VOF
is demonstrated to simulating the three-phase flow.
2. Numerical methods and calculation conditions

In the present study, the motion of solid particles is tracked by the Discrete Element Method (DEM) and gas-
liquid interface is simulated by the Volume of Fluid (VOF) model. A combination of the Sign Distance Function (SDF)
and Immersed Boundary Method (IBM) is implemented to reconstruct the arbitrary wall boundaries. This combined
SDF/IBM wall boundary makes the calculation simple, yet accurate. The feasibility of FELMI (Mori & Sakai, 2021),
including the SDF/IBM wall boundary models, has been fully verified.

The computational domain was a cuboid volume filled with liquid. In the original case, 540,000 particles with
a diameter of 0.2mm were generated uniformly first, and then fell under gravity to form the initial packing structure. Air
was injected from the bottom center of the computational domain. The CFD grid size was set equivalently in all the cases,
and the grid size was sufficiently larger than the particle diameter. Ten cases had been performed, in which the cases were
grouped according to the fluid viscosity. The liquid viscosity of high-viscosity group was ten times higher than that of the
low-viscosity group. Each case group consisted of five different particle configurations, namely the original particle, the
coarse-grained particle with coarse grain ratio being 2.0 and 3.0, and the simply magnified particles with magnification
being 2.0 and 3.0.
3. Results and discussion

The simulation results show that the particles are widely distributed in the computational domain, regardless
of the liquid viscosity. After being carried to the free surface, particles descend slowly in the liquid and move towards the
center of computational domain. A small portion of particles will be transported to the free surface again by rising bubbles.
These phenomena were successfully captured by the coarse-grained particle cases. On the other hand, the distribution of
simply magnified particles is obviously not as wide as that of the original ones, and they descend rapidly after being
brought to the free surface. These results show that the coarse-grained model successfully reproduces the
characteristics of particle motion in sloshing molten fuel pool, while simply magnifying particles fail to do so. It is
concluded that the FELMI successfully simulate the three-phase flow in high-viscosity system and the applicability
of coarse-grained model is well demonstrated.
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Implicit scheme implemented to the spectral calculations

for nonlinear hyperbolic evolution equations

FHER !, B A 2
TR, AT —TF&T 7/ nY—X

FERIE I Hﬁ?&%@ﬁ@fﬁ@iﬂlﬁ?r%c:owf\
AL plc L WS ONDAF—LE BB LRNBD, 526N HA20E At

BRI AR — D BARET D, FA > - T RS
W%t L C e R & R

ﬁbf_ﬁ"T@n/\%@jt% SERT,
F—O—F: BMEE. ART MUK, BEHE. ERERHERREAERX

1. #&

FERE B R J S5 B O BUHEF AT W T, s i TRl & 3R 72 0 SR R L 7 i b i

WEDIRNZ Lnb | D LOREPREGMEDNFHERT CHE SN, BRT L2 &< RKEShEY T
52 LN TH D, TOEWRT, FEHRERIER TRz LEE SNORKETHET L7120 . %
EVEL FHRREEIC OV T I VB LWEREREEOND Z &2 5,

2. B BERED =D OERBEHE X F—A

ZEVED =D\ ZEFR T NI e figiEz 2 ) (BEH AT — DI WICZE TARER AT —MINEEIND) .,
EREHE A FEEH T D DI ZEZER T AT ALY " iEZ WS EHE AR — L1277,
3. 15

YAy s AN RUFBRRAUTHT X TFv— 73RO RIT. 10Xk b,

-2
10 Theta UerNs X

X X Theta Uerr,N10
105 X RK Ugrr, N5
P X % 3 RK Uerr,n10
xd
= X
- q
o 108 0 ®
fe
X
w X
101 ¥
10-14
I L L L I
215 212 29 26 23

At
L WFRIZI T DA 2. (MO IRIE L 1 OA — 5 —I2 L D)
& Xk

[1] Yasuhiro Takei, Yoritaka Iwata, Numerical scheme based on the implicit Runge-Kutta method and spectral method

for calculating nonlinear hyperbolic evolution equations, Axioms 2022, 11(1), 28

*Yoritaka Iwata!> and Yasuhiro Takei?

Kansai University, 2Mizuho Research & Technologies
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Data Assimilation Application to CFD Simulation of Thermal Flow

in a Large Containment Vessel Facility CIGMA
Study on the Arrangement of Observation Data
A OREZEY, B OEE L KR o, AJF =0, My B!
"R, P AR T AWPIER A, 4 R RE

AW TIL, KA g FEBREEE CIGMA FEBA g & Lz, SMEMENC L 5 B Rk E) D CFD fi#dTic
%L, T—FHEULFIED | D THARFT v T NAH N~ T 4 VR 5T 5, BT — X EEICET
BIRPERRNT 21TV, BT — 2 B EN T — & R I IE T RBIC O W TRETT 5,

F—I—FK: F—XEt, WA T TN~ T 40, CIGMA

1. [ZCHIT mEFE R ORMAIRNEUREI B O LM IV TE, BRI A58 4 EfEIZFHG T2
ZENEETHD, BINERNTIE 3 RIThRIREN S B & 72 B 7=, BfEWEA S (CFD) 12 L 2 fiR#r
DEMTHY, TORE(BLELRD, 22C, BT —42 v Iab—varT—2ORFEHWT
—#[A{b% CFD MFTICH#M 32 2 & T, @REOMITOEBN]IFRF TE 5, ABFIETIE, KRERMA R EER
48 CIGAM NO BB %8> CFD fiffricxt L, 7 — X bz A Lz, BT — % OFLE B3 2 R fif
FraATvy, 7 — 2 ERlcx 3 2 8T — % OBLE OFZIZ SOV TR 5,

2. BTFiE CIGMA HEEIFEE 2.5m, &S 1Im OHEEO
R EZ AT 2, ZOMRRBRHNICZES - ~Y U AICKD
T L @ % FERR U 7o S F7C DS it v BNy D 28 B 2 Fif x5 &
T, WHNZAY 7 DO R 39%, WK 400K OJE %
FENIERT D, A BFEEER A 300K, T EBEER & 400K (2
L, B2 RAESED, Z0o&ETOYIal—a v
Er—ZEfbIcBIT2EME T 5, —F, BEfEICx L, e
EHTHEERSGM (EEREERE 303K, LR 404K) TO v
Ral—yarER—RAr—RA T EH, N—=AF—ADI time (s)

a2 b—va AL, TZRFED 1 O ThHDLRFTT v 1. B RMSE
TN T g E (NN EEAT D, BT — 2 TR E

BLONY U LAOEESREOME Uiz, BHALRIE, ACEWE N CTHEIRICELE U 72 42 50 S TR LTz,
KFEHANT Y RABTHHDE Y, 17THATHLEDE 17 &L, &I FFANC 6 Wik & Lizb D% 26, 13 K
HRXE LT b D% 213 EFERT D, AR TIL, 9213, c17-213,c17-26 Bl TOT — X b &4T > 7=, HE
BRI 2 0 Fb & L, S1I0BLIED Y I 2 Lb—2 a0 F—Z 1Tk L, 25 BB IcF— k&M L=,
3. R LCEMEIZHRT 5% X 2 b—3 a3 O D Root Mean Square Error (RMSE) % 7”9, ~— A/
— A () LT, T—ZEMLic LY RMSE MK F L, MRS SE S, BRSNS R K TH
% ¢17-z13 Bef& T RMSE 235/ & e o7z, AR OB S E Th 5 c17-26, ¢9-z13 DELE T, Hi#E O RMSE
DFRRENZ END, @& SHFEICER S EZ NS5 2 EARER ICRETHD Z ERRBIND,
SEHR [1] Hunt, B.R. et al., Physica D 2007, 230, pp. 112—126.

BE AEOMRT, 4 EKT HPC SHARFEEME 7 0 V=7 FOIEICE DD TT,

RMSE-T (K)
o - N w B (6} [e)] ~ [e¢]
T

Il Il Il Il Il Il Il Il
500 520 540 560 580 600 620 640 660 680 700

“Masahiro Ishigaki', Yoshiyasu Hirose?, Satoshi Abe?, Toru Nagai®, and Tadashi Watanabe', 'Univ. of Fukui, 2JAEA, Nagoya Univ°.
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(7) RBEHICHT HTENMSDORA KT
Application of Surrogate Models for Statistical Safety Evaluation
(7) Bayesian modeling and inference for uncertainty analysis of PWRs
AT AT
R I 42y AT NHFFERT

RELAPS =t— N X 2 BRBH B S B e la B ORI 2 23 M6t LT AROERREERE 7L 3 VE 2 4
LTS, AHTIZ, PWR 77 > MBI /Mg LOCA B EEARNMEEBFROT 7 o7
F~ 3P A v MREZRRIC, RBEREHTT IS L DR D ST OSA ZHEE 24TV, 95% B FEER
EOTHIXMEERH Lz,

X——F : ML, REMEET L, <A XHEE, Stan, RELAPS

1. #8 MEHEtET vE = — FOAT) LRI & 1

DR ZTT 25 K 5 DB DIENTHRIR N B FE SN2 ET os |
NTh D, REMEET NV EmEti L i i Emm 4 51cH oo
oo T, FET =2 LSO T — 25T 2 FRIRE O RERR i

NUETH AL, AR TIZ.PWR 7T > MTBIT A/ Mkl LOCA
FEG A RIRIT, RELAPS 12 X 5 RHeh SR O~A ZHEE &

RESMEH

74, 95% S BHE SR (959 ) > T e Bt L 7

2. BITAE FRHTXIST PWR 77 ok O/ LOCA Wi o2 Stan So% T |
FEEAR AR FLEE A > TR L Lz, KFEEOT 7 o5 N e

\/ ]\ ‘?Z\\ :\/x‘} \/ ]\ %c:iﬂ' L/\ RELAP5 - ]\‘\O)g*‘%‘%?—j}l/@ 900 1000 1100 120;CT [K1:|300 1400 1500 1600

AHEDE (10 /XT A —F ) 28 b & 7= Heat T (1024 57 1 PCT ORI (F8 7 — 2 %93)
INEATUN, B E BE IR E PCT)D R S 23 L7, A
WFZEClE, MR T 0 7 Z 2 v 7 55 Stan [1]1%& VT, U8 ‘
FHET AT L D AT STRHT DA ZHEEZAT o 12, BRIE 2
Bl & RELAPS GHE & OFREE 0 AFERNG CREMm L,
nsoElFETAOME L TTHIET VEESR LT,
3. R R 112, 38 7 — 2 %% 93 oM EH T T vicxt
LT, Stan I2 X 0 #HE L7- PCT O REERST & 90%~ A X
TRIXE Z7RT, RIS T — 2T 51 AHEEIZ L D
5% /545 £ O 95%,5 D REEfEE AT T D, 93 o 7L TIE,
RELAPS &5 & b L C 959%fif % it KRFAl L T\ 2, T
2 12, 95%fi % HAEE & LIz 7 ) v 7 [2] % e
03 LB LT — oM 113 ofuisat e gL 2 POT ORBURR (ERT =2y
T, Stan |2 & Y FH L7z PCT O R MR & 90% A AT

RES AR

Stan (FF1)
Stan (90% T8I X ) |
Stan (5%f8,95%{#)
RELAP5

x  FET-H013R)

WK %R, BSH 7Y v 22 k0 . 5% E DA £ 1_PCT DA SHRTOBEE R

B[ LT D = & RS 5 ERE(iRES WEkE PCT [K]
% 110, fRERGEEHE T (LB H o T )T L B PCT ORHeED ﬁ*ﬁ’;ﬁj 95%fik 1337.0

SPRITOFGTEZ R, A AHEEIZ LD 95%450D 95% FAFH (N ZHETE) 95%/95%fE | 1441.2

fERAE(1441.2K) X, NEFFHERHEQ3 Yo 7 W)IC K DRHIICE o

F % 5K A(1460.0K) & 2 % B 17k X\ VE(L382.5K) D [l ff R R 1460.0

Fote, S RHEE LIRFFRGEHE L Ok, FEr -y | OB3TFTM L SR ae0 5

DY) T AL ST H BN SLETH D, )

£E3#Ek [1] Stan Development Team, Stan User's Guide, Ver. 2.28, RELAP5 95%(i 1342.4

https://mc-stan.org. [2] A THLE, 2019 FFFEDFL, 2K08.
*Ikuo Kinoshita, INSS
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RFFEED 3 RaEFFET T E AW RS ERITFACEL S RENRITESE
Standard Guideline for the Seismic Response Analysis Method Using Three-dimensional Detailed
Model of Reactor Buildings
REONEYL MW LY, R EEZ I F % AT
LR RJE - F AR bR R A

ARG T, AWFIE TR L7 3 ROt MU BT Tk, IRMERIRIT EH O N B &2 7”7,

F—D—F: IRTHMETIV, MEBLCERNT, RTFFREE FEL BINESE

1. [FCHIZ

SR IR OMEL AMFHMEL, (ERERRET L EANWTITOR TEN, BROF/INGELZ ED- 3
WILH R 72 B REISE 2 H 0 ICHE TE RV EFRE L 2o TR Y . 3 WotitMET V& AV - IR
ISEIRT FIEOIERB RSN T WD, LrLAanb, 8RO 3 WITFHMTE T /L% 72 MR AR I,
BHECTRERBNZLEL T L2 L0b, ZOMRITMTEICIVIZS ENREL, BURIRLHOHBENEIC
LRIER H-2[1], ZOREE MRS 5720, EPITMEROERISEICH L TRENRE WEER 21
LML, FEERNTOET MU EEZRAMICT 22 LT, BT OEROBREE R E LT 3 KITHEMET
I W IR ST FIE 2B LTz, S HI2, BEO 3 Wttt 7 V& AW - RIS E T O 7= D
—REVRTFAERE 2 7. BANAURIL R E 2T £ & EER AT EEEE & L TR L7z,
23RAHMETNEAVERBEERTFERVRENBRITEZEOER

FP. B CABS ATV AT T MEWE D & IET [ %% - — mE -
FRRD 3 TREMTEF AR L, £ LT, BREO 3K o e
SEREAIE 7L % 2 MRS AT 15 BRI T
BRI L. 8 UOLIEMIE 7 Ikt U C 2 M2 AR % 5
L, BRICE~ODEEBESVEHLNI L, ZRLOM
HIC kY HEER TICHT 5 3 RAMEF L OEF AL

FiExE I Ulc, £72, BLlELE & ORI kv | 3 otk
MET N ERHOTZMERNT FIEORER EE2FEB L, 36
(2. 2 OFNT IR — BT < AUt iR 22 R 0O K
FE BICESETHILD & 91, TRIREHC L v G5/

R EHERT O & CRE L, RO R L L O L7 1. BRHERORRAT 2 O 1 A

(1R 1), AMATERIL, A, ME. ROMH FH CHR SN TH D | BEO 3 KTIEHIET L& 7 i
RIS O E R FI, ARSI, BEHIH, SRS SE ETh TS,

3. ¥R

KFAFERADE I L 0 RO 3 WTHEHIE 7T & 5 MBS AT RO (BT 57885 = b 4
MR S D, E7. AMITERIT. 4% bikis L CREMREA KM L, BMEKTE1T5 TEThH 5.

RN ERRIL . BT PRI E BT ST 6 O et (R 1 Mk b 5 e e Zeae i (B AE
(b2 2R LR - B« S mOREL 2GR EO B | ORED—HTH 5,

$E308

[1] TAEA, Review of Seismic Evaluation Methodologies for Nuclear Power Plants Based on a Benchmark Exercise,
TAEA-TECDOC-1722, 2013.

*Byunghyun Choi!, Akemi Nishida?, Tadahiko Shiomi', Manabu Kawata® and Yinsheng Li*
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Development of the Multi-Phase Multi-Component Thermal-Hydraulic Simulation Method for MCCI
based on MPS Method
e OEA L B Es . BUE @k I E A OEHE B
VAR R, 2JAEA

215y ~OPEIRDNEE 5y CHREME R IR U % IEfEIZIBEF T & 5 MPS IEOF /- e sk e /v & [IaDil
WOE- RN G 2 D BE /NSRRI A N CEETCE LMK ET VERRE L, LT, Zhbz
ey u:zﬁﬁm:,u -3y ) — MEEEM (MCCD (81T 5 ZHZ BB E) DT F1E 2 Bl LTz,
F—TJ— K : MPS I%, JUPITER =1 — R, ZAHZL 0¥, Stifiik /), MCCL VULCANO VF-U1 3252
1. 5% - B

K P R O - 7 ) — MEEAER (MCCI) A 445 L 72 VULCANO VF-Ul FEBRD# (T
MRS NT=T 7V DL RSy D53 ATHAE 2 B BT TR Z &N TEE, MCCI OBIRIRREZED H Z &
NTED, HERITE - K - KA OB B AR & 20 R B 2 A L I BAF B AT 2 R C & -
72i= . T 7V Ay D43 AR & MCCl OBLRIBIRED S TE 2o 72, Movmg Particle Semi-implicit (MPS)#:
XERFRZEAE A 1 5 SUE OB A S Th v | R FUEBR 2 £ 5 AT ICE LT D, L L, fEkD MPS
BT AR IRENC 31T 2 IEME 72 F R ) OB N REECH V| FoKIa 0@ Fmic LIE T EL BE
THEDITIFRERFHE IR MRSz, AR TIIZNGOF T RET AL, TN5 E2HA Lz MPS
1BIZ K DAL B (5 B B AT U5 & B S L7z,
2. FERAS
2-1. Cohesion-Free Potential(CFP)E T JLDEAFE

BT R A 2 £ © 2R T8 O sk ) O B B i =R OGN R E 72 AR T v v ¥ VE T V0N
LTWAHMR, EROET IV TIEIETOWRMERL R8I N ZER S8 572 DR 723685 U, JE )23 KGEF
SN VIREINAESNIZ VT2 Z ENMONTWE[]2], &2 T, FEMNETDEES R A DHFRT
ZER S5 2 & TRk T OIEM BRI R B E 2 (T IC R mR 1 2 Z 8 & 5 CFP £ 7 V&% L72[2].
22. BBRAETILORSE

A RIIRAR AT CIE R & et o 2 M &0 CRIBR AR S5, L L, MCCL 1T
BURENEIR & 2 D% DL T 7 ) 04 OBIR 2 Bt 2 72 O35 S i O 28 2 5 FHE 9 2 L ET
72, RO EREESNR-EAEICRIETHES ZET UL TENE A EBEZLBND, I T, £DOL)
7RO BRI TRIA Z AR D 1000 fi5 D% B ORARR 2208 CHEET 2 i XA ET V2 ER L, K- RV H

EL4E% < Volume Of Fluid (VOF)#:1Z 23 < JUPITER =t — R[3IC & VW MFE L 7=,
3. R L-2HBHS ERRBBTTFERIZE S MCCI BT

R OBRFEE T VA MPS HEIZ X D MCCL ST FIEICHA U, ERE 2T 7 U 5y O3 AR R & al i Y
\ZE T D M2 i s BV B AT T4 2 BR%E L 7=, & L C VULCANO VF-Ul FEBR[4] & gt L, KR Okt
[ 42 J8 Kk 2y D43 AR DO RS A L L7,
BEX
[1] Zhu, Y., et al., Ann. Nucl. Energy 148, 107753, 2020. [2] Fukuda, T., et al., Prog. Nucl. Energy, 150, 104311, 2022.[3] Yamashita,
et al., Nucl. Eng. Design 322, 301-312, 2017, [4] Bouyer, V., et, al., ERMSAR2019, Prague, 2019.

*Takanari Fukuda', Akifumi Yamaji', Haruki Takei!, Susumu Yamashita?, Hiroyuki Yoshida?
"Waseda Univ., 2JAEA
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[1G01-04] Advanced Reactor Design
Chair:Tadafumi Sano(Kindai Univ.)
Wed. Sep 7, 2022 10:15 AM - 11:20 AM Room G (E1 Bildg.3F No.32)

[1G01] Evaluation of physical properties of Be,-CsF using machine learning
molecular dynamics simulations for developing nulcear transmutation
targets
*Tenta Noki', Hiroki Shishido, Hidetoshi Hashizume' (1. Tohoku University)

10:15 AM - 10:30 AM

[1G02] Core characteristics and generation cost evaluation of heavy-water-
cooled reduced-moderation thorium breeder reactor with radial and axial
blankets
*Yuki Sakurai', Tomoatsu Shinohara’, Hiroki Ishida?, Tetsuya Inoue’, Naoyuki Takaki' (1.
Tokyo City Univ, 2. Toshiba Plant Systems &Services Corporation)

10:30 AM - 10:45 AM

[1G03] Simplified reprocessing and synthetic wave CANDLE burning method to
maximize uranium resource utilization
*Tomohiro Yamashita', Naoyuki Takaki' (1. TCU)

10:45 AM - 11:00 AM

[1G04] The optimization of Pu layout in SiC matrix fuel compact HTTR core for
higher power density operation
*Yosuke Nishimura', Koji Okamoto ' (1. The University of Tokyo )

11:00 AM - 11:15 AM
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BRE#RE—5Fy FRAEICAIT =
BHSEE 5 FEBHERFIC & B BeF-CsF QYT
Evaluation of physical properties of Be,-CsF
using machine learning molecular dynamics simulations for developing nuclear transmutation targets
HEORR, R SR, AR BRI
PRAE R

ARFFETIE, WS —7 v b OB AT 72 PEERHGFiE L LT, B 2 e+ 1%2(MD)iA
D ATREMEIC OV TR 2. 65 & 722 D @I e LT3 MD B 24TV, ko & i MD 15
LD AT T,

F—O—F: BULALKSEREREY, SHER REGRORERY, BrE FEABKER

de=
1. 8=

AL R A(LLFP) & & Lo L~V IR VEBESEN) 2 R B IF TSR 7 7 - r » b ~IRINS 2 B A
VAT ABREINTND. 7Ty MARO R TS TR L7 fEIKIC LLFP 2 K&ICEH T D4 H
B—0y NEBET D 2 L AR L CE . AT CIIA i Y — 4 Mokt L Cilvdl MD & A B
TOMAE DR A AT > 7228, BARUZ X0 BFENE LR FHOMEAFERRT vy VBB Tunv
WRFOFAFDENEL D Z & THERO HH MD 358 CIIMMHE ORI A REE L 70 5. RIFEClE, x4
L7 D RITHK LCH—JFEL MD SR ZTV, S 5NRREREZ AW TS 2T OHEERRT v v Lo
REL DD L, BMFERT >y b a2 Wi MD BHRZ1T 9 2 & THfB & 2 D IEmE O
PEAF A SFAT L 72
2. BUEMRM Fik

RIS LD RIT BeR 2 & L, F—FEFHE Y 22 Z A Quantum ESPRESSOMN A L 7=, P
DIy NATEZF X —IL50Ry, B>~ A 71T 200Ry, o7k HA Y 2T 1X1X1, SCFFHED
WREMFIZ 100 Ry & L7z, 2Dk, FH—HE MD fHEN LSO T — X )25 DeePMD-kit?HZ L 0 Bk 7
BEAT, BBEE AT v v vz izl MD FHRIC X0 B A R L 72, By MD FHE Cix
BeF,576 Ji 112k L CRtR 217572,

3. fBR

fiRARITRT . F—JRE MD FHE L V155728 EEIISCIRE ISV S D Th - 7223, H—JRE MD &t
BORRABWFE L TiT-o7- MD SHE CIXEROH 2B EMAHF LN, ZIUIEEAE AN T —4
B3, FEHEMIEHOT — 212537 5B
T—HDORMOBELTLES TN ENERE L
TEZbILD.

BEXH
[1] P. Giannozzi et al., J. Phys.: Condens.Matter 21, 395502 (2009)

#. 1100 K281} 5 BeF2 D% (g/cm3)
SCHRfE 8] B—FE MD  HksAE MD
1.96 1.97 2.09

[2] Han Wang et al., Computer Physics Communications 228 (2018):178-184

[3] Vincent Sarou-Kanian et al., Physical Chemistry Chemical Physics, Issue 48 (2009)

*Tenta Noki!, Hiroki Shishido! and Hidetoshi Hashizume!

'Tohoku Univ.
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BEhTMT 7 20y M & BEARREUEEGE t ) 7 AEFEIE O R LR

KO3 B Al

Core characteristics and generation cost evaluation of heavy-water-cooled reduced-moderation
thorium breeder reactor with radial and axial blankets

IR A, R RIEE Y, AW KM 2,

b g

A EAT!

HRRERTTRSE, 2 RE T T o by AT AR tt

RO H2HU T ERZAIFIAT 5720
FEGE AT REZLARIBOE B U U NP DI L ERGE 2TV,

(2. R OBRRE TN TV D, ARETIE, Rk
IERFIE e OV RR U 2 R L7,

U — IR, B, B, U YA, R X1 PeEE
. %?’.U{Jh [MWI] — 3411
1 #E , -
IR B HIRA N O D ARG B FR R 1, KA O FAIT - Fn FL oSS H e s
DAFETH D Z D, L0 FGEABENFE AN RIAD 5, 1T P, 271
BFZEMIRIC S S 7P Dk 2 2B, i hm T 7 vy b e —
fiF & HARKGEUKREGE ~ U o AHE5EF (RHWR:Reduced-moderation P 10
Heavy Water Reactor) Dfi#HT 217V AZRHE M OE BB UM EATT A1 7 R o] 0119
- 7,,:0 %M#UM[kW/m],%ﬁhk 20.7
2. FENTREG RO R o (T,
HEHC BT 0 | BKIF L AEORBEE L AT 5 2 & ADKUE R oo
RS A FF O LA BRE L LT, R AR O MRk 3 112 i Zircaloy-4
T, BV O A Z1E 1200MWe # PWR 2B Z cE L, | o™ o] w

[ 7 18

b A @D D 72Dl B AWM T 7 oy b ERRE Lic, —F.
U-233 BREHEFRIF Tld Pu-239 JFIZHE TR A RISE Z /&
KTEHMADH D72, AA FROSERBRE LTHS
NDNET T vy b b FERFIEFIRIA IR E L, '
mﬁi%ﬂﬁm%%ﬁbﬁwlﬂ/%ﬁbxwfﬁm HY5iH

MERERF L2 1 Fissile Inventory Ratio (FIR)% FV Nz, fi#HT =2 —
K& MVP-3.0, MVP-BURN, 47 — %3 JENDL-4.0 Zfifi L
770

KB DI Th JFI2HOWT, U BLEA /ST A—Z L L
2B RIE L FIR 21X 112737, BALED 9.5wt% L F D
B BREERIICO FIR>1 L7220 BEGEF & L CRALd 2 JiA
HEAFT, F T2 Z OREOIF LU BREERE & $ I SOG € 7 v
THEH LREE 70.4 GWdt & 7o T,

5% FB U P ife P A R #4459 & VT L 72, K RHWR X
BUHBRBEFE DS T= 0, ek B 2 BUATEKIF O 1.3 LA T
I D 52T X X MOX BAEHRIHERKIF X 0 2l & 72 5 =
LNy hote, (K2)

. &S

7Ty N HEAKRGEKEEE N U v AHGEIF A
RIGUHZ R R 21T o 7o, fid & LT, ADKILEREZ
FFORN o, WA ODEEUHABEEE 72.0GWd/t % ZERK T 2 HIFE R
IDAVARY TR 3

1.10

1.06
B1.04
x

1.02

0.98

SRR/ kWh]

BE R

[1] A, BARF¥S
[2] N.Takaki,
Sustainability, 4(8), 1933-1945, 2012

2020 “FRKDO KRS

1.00 B

1.10
oows 1.08
1.06
1.04 A
~
1.02

1.00

0.98

20.0
SRR [GW/tHM]

B 1 ERSFE: L HEsEERE

40.0 60.0

N SREAE BRI BRI

UOXBWR MOXBWR RHWR

X2 BREEZNT A—F L LRERM

1104 T~ U w7 DB LS % I S 2 B9 % JEHERIFJE )
“Core Design and Deployment Strategy of Heavy Water Cooled Sustainable Thorium Reactor”,

*Yuki Sakurai', Tomoatsu Shinohara!, Hiroki Ishida?, Tetsuya Inoue! and Naoyuki Takaki'

ITokyo City Univ., 2Toshiba Plant Systems & Services Corporation
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R VRS L OYE RS CANDLE BRBEEIC L 5 U BIFFIFSEOR AL

Simplified reprocessing and synthetic wave CANDLE burning method to maximize uranium resource utilization
I B, moK EAT!

R TR

AR CANDLE e L 1x, 7 7 7w Mok EFichE

ST 7T ¢ IR OBRBER SRR & & b

VIR RS B LD DRBEN & 72 2IRBEE T 5, ARFTTIE, AR CANDLE BABEEBE S ORER & 2 D

HERHIl 24T~ 7=,
*—7— F : CANDLE 47, #AHEl:, &R
1. ¥#8

BBl vy 7 ) o 7352 L TREBER ZIFOHOICEESE L7 U — RAA— &
JF(B&B 7)) DWF T TV B[], — RIS EEFE Tk, BEHE S Xm0 I
XV ERT DD, ¥ v 7V U7 Thbivy, &2 CTARMETIE, BB ¥ 7
Vo7 Lic, BIRADFIHOT OB 22T 2 L 012, BN ETT 277 4
TR T T vy e~ ERBEIT 5 G0 CANDLE 4R 4 Rt L7,

2. BRI - &4

AR CANDLE JF Ol 7 R B 2 i~ 572, Btk
NVETIV(K 1) ZXIRIC, BJimz K, @7 m a2 RIS &
LT RBEfNT 24T o 72, Pu BILE, 7277 4 7 LE S, FH
Ty NEEENRT A= L L TH—A 21T\, 50 D
IRBEHIE CRBERUGE A A TN E L 2B L9 IFMER &R
E LT, = — Rk, ok v¥—tr7hrra—R
MVP3.0 (8 MVP-BURN, ¥;7—% 74 77 VIZix JENDL-
4.0 W=, 77T 4 TR LOBRENT U-PuZr ® =5tH84. 7
F oy MREHZIZ U-MA-Zr D844 4E L=, MA 23N L
7o ERH X, U-238 (bR —FE D H IR K 0 B2 SN E ~
EFRFELSELVRT 7 L A EHKRIE LR EZFFOT-DTH
Do
3. BTHR - ER

IRT A= —_A OFER RBESUGEA A TR b/ S
72 B MERRIX. Pu BALE 12.5%, 77 7 4 7 LE S
60cm, FH 7T 7> FEE 45em THY | JOGEAA »71%
257%¢& 72 o7z,

RBERIHACIZT 7 7 4 7R LOBRTHIIZH > TV, 7
T Uy b TTORSREE OB LV, RBERIIC 2T
T, BRI T 7y b~ B LT-(K 2), KRR U~
Ty M MAZIINT 5282k, TI77 40 7HEL»
HHRIT 7 vy O IMEMEE S v, REER Y — (b S
Niz, O/, P77 7y STOBRBEEREHE D, Fi
EIRTONEIREERE 13 22% & 72 - 72(K 3),

4. #E

#RED W/ em)

FELRREE (%]

1 RBHAL X

300

250

200
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e 40y
0 sl 50y
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fih S [em]
X2 BREER ORFZEAL
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80%
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40%
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3 50 HFERRBERF OB T AN ST AT

AR CANDLE {5 1%., BREEN 2 MA BN T o o b~ Bik &85 2 & T, B AL
B vy 7 V7 LI, BREPEREAIFIFATE SR H 5,

SEXH

[1] Van Khanh Hoang et, al. “Feasibility of Sodium-Cooled Breed-and-Burn Reactor with Rotational Fuel Shuffling”,

Nuclear Science and Engineering., 196, 1, 109 (2022).

*Tomohiro Yamashita' and Naoyuki Takaki'
Tokyo City Univ.
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SICY hUYRBREIAVNRY FERVW-EBHAZBEL HTTR FDIZETS
T k= AERBEOSEILICEYT HHR
The optimization of Pu layout in SiC matrix fuel compact HTTR core for higher power density operation
AL VEsw !, A FE]
PR
/NI D 2 — Vi A E O e ) AR A ARE L C, HTTR 4700 C 0> Pu MEL O il (& 2 J 7= %
BHE, U BREHZSMAIE 1 82, Pu-YSZ % =2— b L7= QUADRISO Ki+% AWz, BT halgitfia—F
Serpent 2 =T 3 ¥kt HTTR &4 0FHE 21772 > 7-.

F—1J— F : HTTR, SiC matrix fuel compact, Pu coat, QUADRISO, serpent 2.

1. ¥#E
Serpent2 [ZBWTHEAFHHEB L OREEE R 21T 72 TORREZLIT O Figs. 1-2 TR 7.

2022% BRRFHES

2. EEER
1.2
datal 10 ym
B 13

\ #: y = - 0.006763% + 1.251 15 m
\ R? = 0.9244 b 17 um

1.25 RMSE = 0.06346 1.15 20 ym |
25um
30 pm
\ [— datal
I o [ data2

1.2} 4 1.1 = data3 ||
2 S [— data4
w = i ik B data5
v \ ¢ 3 et data6
~ N < i R T —+— data7

e P
115 N 1 1.05F 4
\\\ﬁ‘
11 S 1 N
1.05 . . . . . 0.95 . . . ) I ) L
0 5 10 15 20 25 30 0 5 10 15 20 25 30 35 40

Burn-up [GWD/t]

Fig. 2 Pu-YSZ 21— k DJE 7 & IRBEFE D BEfR

Pu-YSZ layer thickness [pum]

Fig. 1 Pu-YSZ =1 — [ DJE 7 & FELNHHRE O BA%

Fig.1 £V, Pu-YSZ 22— F DELIENNA > TRADKISENHIINZ D Z L 3otz ZHE Pufrf Ol
WHCERGD RIS T2 B2 OnD. BIERD Y ORSEMEITS LZ -1.04 [$/um] & BAEESH 5
W=, REISOGE OFIRE 2723 72D12iE, 10 [um]PA EOEZNLEZLEZE 2 65, Fig.2 X0, &
BEFEIX 156 [um] A FOJEA T 35 [GWDAIZEIET S Z 3 yiho 7.

3. H5ER
Pu-YSZ =— b % 10 [um]LA EDOEATHEIESTSH Z L2k 0, SiC et a7 M &EH L@ 8 EL
HTTR A DO RE IR 2 sl L7z,

&

[1] John D. Bess and Nozomu Fujimoto, Benchmark Evaluation of Start-Up and Zero-Power Measurements at the High-Temperature Engineering Test Reactor, Nuclear Science and Engineering, Volume 178, 2014.

*Yosuke Nishimura!, Koji Okamoto'

IThe University of Tokyo
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[1G05-06] Molten Salt Reactor
Chair:Naoyuki Takaki(TCU)
Wed. Sep 7, 2022 11:20 AM - 11:55 AM Room G (E1 Bildg.3F No.32)

[1G05] Research and development of a small chloride molten salt fast reactor
*Yoshihisa Tahara', Satoshi Chiba’, Hiroyasu Mochizuki' (1. Tokyo Tech)
11:20 AM - 11:35 AM

[1G06] Research and development of a small chloride molten salt fast reactor

*Haruka Hirano', Yoshihisa Tahara', Satoshi Chiba’, Hiroyasu Mochizuki® (1. Tokyo Tech )
11:35 AM - 11:50 AM

©Atomic Energy Society of Japan
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Research and development of a small chloride molten salt fast reactor

(1) Evaluation of power distribution by a coupling calculation of neutronics and thermal-hydraulics

FE= 1
FREF

*

T B, EA GMR!

VRLK Brh—R =310 X —iF5EET

BERLEIR Tl E RNFNB KOV RV —TREBEN T 5729,
BETHE L BRI RIS K DA S Th 5, ZD7d, BERES
FRNTIC & 0 SFRH ) 5340 % SR D & O R AT L 7o/ R, BEVE G TR
(&0 AT OTRB O L TEICBEIT 5 Z L3 0ol
F—0—F :ERME. mdE, Hi k. BUkD). BARHE

1. #F : FRT D HUN B AR AR L BRI = ror F — ik
92 L &b ICBEREM OMBILS O AT 2RI 572012 A Z{H
DVRRME/ R EEF A BT LTV B (1), 2 2Tk N AT SRR
I X D2RBDFTRE BIE L - BIREIREIC CO K5 ICREEND
IEAERT D7 DICEENR LS L T2 OMREM AT, 20

R AL L FBA~ENCBET 5 2 LB o7,

2. RHTERME - P OIER 1 ISRT TOOMWE o>/ NRLER Rl = gA C 5

B, MEEMTENS PWR SR ISR (UO: BRRE IEE 5
3.9wt%. It LIABEIL 45GWd /6 Al 10 212 FFomRti ™ 10
[47. 6NaC1-22. 4MgC1,~14. TUCL;=6. 3UCL~9TRUCL, (KLfi i mol%)]
[8]& Uiz, IHHEIZAT > VA CH D, RELAP CIREFY Y A 5

T EIFLETOMHMBEEZER L CWHAE72D  HEA TP LE2E
F23mE & 22mOMFEE LJEE 1L.0m DO HEE &=, !
3. #B#TFi% : RELAPS-3D TIE®IMIH 1504 & L TR
KD Bessel BE#. #hAMITASLESEZ AW B E ATV

R &t (SUS)

1 L Ok

- 120
- 110
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E £ &8 3 8 8

12 3 45 6 7 8 9 10
R ARSI ENR

2 WL O REWTE O 1) 31 R & 8 1)

SN OIRLFE S0 22 KD TN D [4], 15 D AvT= 25 aets (b7 m %

W 20 Sk, BT TR SE R 10 BEK) OIRFES A & i atE o Y

S RDE, B x AL X —F T e a— K 120
SERPENT2[5] KL 2 200 12 0% LA BSOS 78 5 100
WBELR 525 LRIy 77— REMEZITOFNHETIS = g

HidsR iz, BIFERT A 77 VI BO ENDF/B-VII Th 5, &

60 —e— B AL
4. BFHER . SONT-HAOSMAOHME 2K 2 ([ JFOHD 2 0 —— 2B
#h 5 W O H )34 % X 3 12777, RELAP (2 & 247 LD )i
1T 837. 7K Th V. FNAENN Z DRETH—Th HHE O T T
J
“BEEFES R LY L LTHELHLO z il S E X 31 FLFS SEmEEen | TUES
S kA A L OBAIT I F B
T?—o EEGESH 0 O e — 27 138 L oA t? 1:1 iTkF L 8 Ll 2 Wi L 5
TEMANC AL 124. 5(W/ce) TH D, T OFEIZ EEAGEAFTEIZ &
DRSNS IR A DN EWE S IR ERACE TRO FEICBEIT 5 Z LR SN, oh

X ETE RO EARIWT RS NE B0 A OZAIZ X0 D EE TR T AL T L2 Z &1k 2,

SEXR - 1NV E IR S EE O Y Z L or R RBENERE O FEAM . FR, THEL A 2022 R ERROES,

1D07.[2] Y. Ando, H. Takano, “Estimation of LWR Spent Fuel Composition, JAERI-Research 99-004, (1999). [3] Benes, O. and
Konings, R.J.M., “Thermodynamic evaluation of the NaCl-MgCl-UCI3-PuCl; system,” J. of Nuclear Materials, 375, 202-208. [4] H.
Mochizuki, “Neutronics and thermal-hydraulics coupling analysis using the FLUNT code and the RELAP5-3D code for a molten salt
fast reactor,” Nucl. Eng. Des. 368 (2020) 110793. [5] Leppénen, J., et al. (2015) "The Serpent Monte Carlo code: Status, development

and applications in 2013." Ann. Nucl. Energy, 82 (2015) 142-150.

*Yoshihisa Tahara!, Satoshi Chiba' and Hiroyasu Mochizuki'
Laboratory for Zero-Carbon Energy, Tokyo Institute of Technology.
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Research and development of a small chloride molten salt fast reactor

(2) Preliminary investigation of optimum control rod worth
EEI LY, MEFEE THERC, ZHOMR!
THRIKR

VARIEAR XA OZEMEND TR 1 IRRRE(E IR 2S5 2 &1 X 0 IF DSOS EE O FEIAS 7]
RETH D, FHEORL DB L TRMEOBLSD DITHIEELZHZET I L bAENTHL EB L LND,
VR O s FE IS B L2 PRI S 4L D S H(RIA : Reactivity-Initiated Accident) 23 E U 72358 O 47 D O BhRFPEARAT 2>
5. EREHRET R ORI D% kA RS L. IS O Bl b O TERET 21T 9,

F——F : AR, mEE, Y s, SIEEmE, R

18T : LRI, FER T ABRE O 50E SO BEHEY) O ALBR AL S5 0D B A IR
DB, MA & 283 2 TR N sl e O % Gt & i L T 5 [1,
HilEEEZ 5 E T 586, RIA ISk 5 22 MO S A R o Fci (b O #
MRME L 72D, ABFTETIE— KR Z AL D IREHE A NS 5 2 D B % L8
L. — AUl © RIA B4R N O B E 2 0T L 7=,

2. RHTEEM ¢ JF0E 700MWth O/NRYREREIF T B (X 1), BREHE XA L% =
7.(2.4595s), JFHIL—T % 1,(2.69098) T THEERT 5, RIA BEO RIS, R4k (SUS)
R OHIE S 0.93%Ap[1]% BZ2IZ 0.93, 0.36, 0.18%Ap & 4HIE L 72, —
2T AFLO ISORUSEL 0.22%Ap T 5, 1 FLORIRE

3. BITFiE - AUFEERE T RE(DQ). IEREZEORG)DEN Sy R A TSR A TEL python
075 NERVER LTz, BRBHE S L — 7 % @il 5 72 OB R AT B C, N B b 5 8 B A2 RQ) D HILE 3
HAHW, BATEORERNAE WD I ROTA 7 —RBEAZHWTERILZ[2], £2. XD E D & ITH
DI LN—T% AW TRISEIZIREONC L 27— KNy 7 T Tz, BT EERBSHHO)TIK 1 OF%
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ﬁb#%@%ﬁ&@ﬁﬁ%%@bk@@%éwo
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ADRE

_ static -7y
U MO+ Y AGO M, G =P 260+ HOTEET o)
dfi—(f) = Kn(t) —y(B3), p(t) = pin(t) — a(6(t) — 6(0))(4) cvool

4. BATRER : LRMOTHIZ 52 5 1 oMBT WAy = 0) 2 >

TAT o7z, ERHIPRABIZT 0.93%Ap DEUSERBRFFCIME L 3 o 0|
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L. S0 PR DR RS I 118K T D, TAUTATEEUED 8 asol e

WAA738K LLR)[SILA R CTh D, £, AT 800 —— Tout

HAF D H OO R EHIBIEE 4L FTHh 5. WMRIGER 7505 00 200 300

0.36%Ap. 0.18%Ap DA ITIL, JFOLH N OFRKIBEIXZENZENR timefs]

1047K, 1029K &< 72 %, DL EOFRMTRE A O Eh I dsng i B2 DU 0.93%Ap RN O 47 Pk FE O

KT 0.93%Ap DS HED M S5 RIA A Uie & LT hgede ORI @ TaveliIN TENRE, Tin:fr
LR LT B, AR, Tout bl kAL

3. FEER o AU RIE NS 3UE RS 1) EERREIZ RIA 2VE U CHRRMEICHERN W RSN, 4
BT ERRAEE A T, L ORIEYEOBLE D | JER b5 22 IR RS EANE O RE 217 5 .

SEER 1]V VA B ST O T T L e RIRBENERE O RN, R, T3 A 2022 7 IR R OES | 1D07.
[2] W. H. Sides, Jr, “MSBR CONTROL STUDIES,” ORNL-TM-2489, 1969. [3] Leppénen, J., et al. (2015) "The Serpent Monte Carlo
code: Status, development and applications in 2013." Ann. Nucl. Energy, 82 (2015) 142-150. [4]Nobuhide SUZUKI, Yoichiro
SHIMAZU, "Reactivity-Initiated-Accident Analysis without Scram of a Molten Salt Reactor," Journal of Nuclear Science and
Technology, 45:6, 575-581. [5S] McMurray, J., Besmann, T., Jerden, J., Williamson, M., Ard, J., Fitzpatrick, B., Piro, M., Graham, A.,
Taylor, Z., Collins, B., Betzler, B., Qualls, L., Pandya, T., Greenwood, S., Johnson, S., 2018., Multiphysics simulations for molten salt
reactor evaluation: Chemistry modeling and database development, ORNL/SPR-2018/864.

*Haruka Hirano', Yoshihisa Tahara!, Satoshi Chiba' and Hiroyasu Mochizuki'
"Laboratory for Zero-Carbon Energy, Tokyo Institute of Technology.
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[1G07-10] Analysis Method Development 1 Burnup Calculation
Chair:Satoshi TAKEDA
Wed. Sep 7, 2022 2:45 PM - 3:50 PM Room G (E1 Bildg.3F No.32)

[1G07] Improvement of the Predictor-Corrector method for burnup calculations
in nuclear fuel containing burnable absorbers
*Fuga Miyazawa', Go Chiba', Kosuke Tsujita?, Shuhei Miwa? (1. Hokkaido Univ., 2. NEL)
2:45 PM - 3:00 PM

[1G08] Study on fast computation of burnup calculations using MMPA on GPUs
*Yoshinari Harada', Hibiki Yamaguchi', Akio Yamamoto', Tomohiro Endo’ (1. NAGOYA
university)
3:00 PM - 3:15 PM

[1G09] Low-order model for time behavior of atomic number densities with
radioactive decay
*Go Chiba', Yu Yoshifuji', Kosuke Tsujita?, Shuhei Miwa? (1. Hokkaido Univ., 2. NEL)
3:15 PM - 3:30 PM

[1G10] Low-order model for time behavior of atomic number densities with
radioactive decay
*Yu Yoshifuji', Go Chiba', Kosuke Tsujita?, Shuhei Miwa? (1. Hokkaido Univ., 2. NEL)
3:30 PM - 3:45 PM
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RSN EEN-RHRKRSEORBEHEICE TS5 FRF - BEFZOETEL
Improvement of the predictor-corrector method for burnup calculation in nuclear fuel
containing burnable absorbers
TERORAE, T S, b 2 i A2
HER, Ry
TFRF - AEIEFIETITOID Corrector sHAEDAMAIHI L, 1ERBERT v 7 OFHHR a2 M &K S 72,
F—T— K ARIERY, RBERIE, TR - BIEE SET Y

1. B8 TRAMED S ATTIRBHES R 2 RBERH R Fik & LT PHIF- - BIEF1E  (Predictor-Corrector
method, PC i%) DA BN TWD, 2D PCIEAHE L TYMIZE= TR L7 AOWPC {£[1]TlE 2.0GWD/t
FREE DMV MRBE R 7~ 7 CHMEF BERRIG(E ko, 2 3 L Z 100pem UUNDFRETHILT HZ LN AETH D,
—H T PCIETIZVRBER T v T HI VI 2 RIOBRBERI R AT O MERH D120 1 BBEA T v T OFHHE 2 2
MIKREW, #o T, ZOFE IR MEERT 5 Z ENTEIUX, BB REICE T 2 REHRE R 2 Kig 24
Mg SE DA 2R, AFZEOHIE LT, B IIRE Dk, 725 100pem AN O FHFAEIZND 5 Z L2,
Corrector gt HDAMEZMIRICE T/ NS T2 L EHIELE,

2. BWETFFZ AFETIEPHETHAFREO X AR SE LS ET VOEAN L ZOMHIC L DA
FIRE S M ETFIEERA T 5, G755 S F% Original model (om) ., fiiZh{b L7=§H5 5% Simplified
model (sm) & X595, sm ZIE, Ray-tracing 5 & L THAE S EIEE L O Tracing T4 ML < LIS 2 7% E
L. Mz CTREMERI 2 WD 2 & CRREHAE 1 M7z o3 2 MEfiE R > 72, Zh b Al L ofEL IR
IR S 2 72 DITHIEDSME L 72 5, Predictor #HHREIZEIV T om 3 L sm Z I E N OHEFHHE D BRI S
FARFE L, om OWBMISISHEEZ HHT D X O i ER 728 H L7z, Corrector 315 TiX sm O 2 Tk sl
FAATWHIER 28 H L7z, SUFICHEA S5 ME

150

9C,0‘m — HC'Sm x (GP'Om/QP'Sm) E ol x |
ZZCOE R S L < e TRE L P,C S e
X N2 Predictor 18, Corrector 715 % 7, é N -~ . /
3. REHER  RGEEHREIES R U = 7k 2 Bl g g s i i 1
BEHL Y7 UBREFCERY AT 3x3 w VT2 IVRR TIT 100 - e T
272, 0.1GWD/t %70 AOWPC £ X 5 MhBERt 5 & e 5w = w
1Tk DM 2 HUAG L. BET T 2.0GWD/t ZI AT Bumup [GWD/Y]
DIRBER A AT ke & B LT, W57 MITIA, Lt ko DB & DRSS

Ray-tracing SO G LIZEE U CREMSED O A EIE A 1/8 12, Tracing 1% 3 K% 7 15 & i & LS
& LTz, Nz THEMG: D XMAS172 BEREIE D & BT 7 ITHRE T 5 20 BEfE A~ &M S W7o, MERETRTES
Nk, DAL 1127, HifgE LT, AOWPC #%Q2.0GWD/t) & f1E 2 L TV 2R WS R A2 OR8¢
T, K1 kY, BEETAOLOERTIE, IEFITHWE SR L THBEFRENKRES AL o7,
ZUX AOWPC ERFA O, iBEOBEE « RISRIBREA B L1z Gd FALEICH T 2 H1EIC L - TGk
KDENRM SN EEZ DD, BITHIEXAMAAT Z & TR Z L CHIERE 100pem BAN
W E 7o, £ 72 GHEFER 2 bl 325 & AOWPC :(2.0GWD/) 2 B T0%FEIZ 4G T 5 2 & AN AlRE & 2r o 7=,
SECER [1]).Sasuga, et al..J Nucl. Sci. Technol.58:1134-1144(2021).

*Fuuga Miyazawa!, Go Chiba!, Kosuke Tsujita?, Shuhei Miwa?
"Hokkaido Univ., 2NEL
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GPU Z Rl = MMPA KIC & SRR R OEZELICB T S5
Study on fast computation of burnup calculations using MMPA on GPUs
IR EECY, R R, A R, = AL
VN

PRIEFH B O BB AFYE D —->Cd % Mini-max polynomial approximation(MMPA)IEIZ 3T, GPU O FI|ALEE BE
)% R U 72 R R O FTHE I Z D TR &2 4T - 7o,
*¥—7J—F: GPU, fERE, MEHE, MMPA

1. #E ML E OBUEARYED—->CTd % Mini-max polynomial approximation (MMPA)VA[1]1F, ITPIRRZ D 5
KIER T/ M 72 2% KO ICH BN TITAERZ LT 2 FIETH D, MMPA EOR| R E LT, BRI HE
PN & EEORHIEZ HRICHRETED Z LN biLD, RBFIETIX, BRBEFHE O R R 4 A5
9% 7212 GPU(Graphics Processing Unit)iZ3%& H U72, GPU |G FIALERRE S IT AL, B BB/ NS 8 &
W5 L EIRREE DN ATRE T 203, SRR E/ NSO G A TIREBEMRENE LR T2 &0 ) K s
ALTVD, £ I TAHIFFETIZ, GPU Z MV 7z MMPA JAIC & 2 RIERH A 2 5848 L 72 1T 2 OB Re ) & 5
RL., HFEEIZ LD MMPA SO A ZIMEIZ OV TIREEZIT - T2,

2. & MMPA B LD | MRBETRRAOMTIEZ LT O L 5 1TEE T 5 2 L nTE D,

n(t) = agng + = ya; {(At + c) (At — cD)"1}n, o —
A IEEER T K > TEE DR, tITRBERF . nol ZATHR . °
FHREERY SV, AZRBE~ Y v 7 2 LXHAATH 2 20 §”° %gg 8
ZhERT, R TIE, Ik EmIE 32 Kk, BRBERE R c1E 108 7 & _%Jw %“béﬁ Oj‘égg ‘Zg,
T#% log A7 —/LT 400 pEIE Lz, BMEFH TIL CPU Intel 2 ° 0 0°
Core i9-10920X, GPU NVIDIA GeForce GTX 1650 SUPER % {# o . ) ©
L7z, 22— R{ERRIZ & 72 - Tid Python Z AV, NumPy 35 LY s
CuPy(NumPy & @\ EHAME % H5> GPU [0 LIRSSt 35 MY Nudided T e
7477 EENEERLE, B0 R R & OARARLE (221 B
3. ®R 221 &HFE, BHHEOSRMTIE, CPU T 12.7 ¥, GPU
T 197 OB Th o7, £7-. 1 X0 IPEEC L 53 - ’
B S DIABEIER 109 RIETHS 2 L b, ST
L RREETH D L EMER LT, RIZ 1401 BfE, HAEE

DEZAETIE, CPU T 149 . GPU T 46.2 B OHEFE KM ThH -
7o L0, K2 X0 EREEEIC X B RHFAESE L OMXRAZEN K
XD T EMERR LT, REITR L REICL D AOBETH ol : !
Slzizh, HRETH MMPA IEDEA T& 5 & 512, MiBhZA%K BN S St D R, A N
DEARHEFEOUBETILERD D EEZLND, Nuclide 1D e

SEXHB [1] Y. Kawamoto et al., Ann. Nucl. Energy, 80, pp. 219-224 2 (EREEERHRE & OfExRAZE (1401 £ZFE)

Relative Error

(2015).
BiEE ATFRICH L C IS EW, dbEE R T8 5 MBI 5.

*Yoshinari Harada', Hibiki Yamaguchi', Akio Yamamoto' and Tomohiro Endo'

"Nagoya Univ.
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RFEOBRRICLIRAFHEEZDICHT HERTETILOEE
(3) HHEfEIZHT HEN~NDIERTETILOEA
Low-order model for time behavior of atomic number densities with radioactive decay

(3) Reduced order model for the difference to the asymptotic solutions

TEE g, R IR kW e, =i R
ek, R
WRREI 73 A% DRESY KA O BB IR U DR FHUE E LB 2 iR & LTARRITE T L OREEO— R &

L C., B EORF MM RIS 5720108 B LIcat 217> 72,
F—7— K : Bateman HEER, BRSESIE, IRUOEE TV

B - BE RBEPOBIREHIIT 1,000 Z 82 DEEFEAN S E4L. DA T ORI FE O WA E) 4 HfEE

BIZRBWTEINT 5 2 &k, SR REE R O X 9 Ze REWREH R CIEBLEN TR, 2O OBEE
OFFEBH R A X 0 2892175 Z £ 2 B L LT, snapshot POD & Galerkin projection (GP) (Z3-5< JF
HEOWMREIT> TEL[1,2], TORE, BEEEEZ POD RIEKICHE L TR LN KRR ITET MBI T,
POD &— ROWRIZE L Z ik 3 2174 EBEITH) NIEOEFMHEZFRSLANH Y . AKIRICE T VORI F
BT DAREME N D Z L3y irole, £ 2 TARIIIETIEL, BREBEE OO TiIe <, ERFHEE O
KEFEE S FE OWIT AR T 25 ERT5 2 LIC LY, ZOMBESETRRT D 2 & 2k,
2. REEOHMELRIZHT E2ESDBERTETIV ARFCIEL X UDIREE TR E BRI fiE x| 5%
BT R LIZONTOWL DO AL TO snapshot ZIWET 5, Z 2 HEBE Y L0 POD HK %

REEEAMIEIC L O R L. #RBE R4 POD SEIEIC I L CIRIKIEE 7L % MR T 5. ’@W x5 L5

%% N, snapshot DA ME Lzt & M >NET 5, NfED POD BEEIZHE L7-GA., KRTET IV
B2 EBITH & RBEATINIMEL L 2 0 EOEAEE BT w

o*ﬁ\%%ﬁﬁwé%f®@§%NiDmé<LkﬁAKi E e =5

BATH & AT 510 AT I 22 RS U BTSN B CED 5 e

DS L BB OD B (2], LIEROBHE IR IRDRIC— £«

ERICHET % 720 FEIC R L CREBE AT 2 M H Y . < on

IOZENEORAMALE U SELFREE R, Z2T 0D o

LOTIHARL nE)ITHT HEAME) = n(©) —n()cH LTEKE 5 v w5

TFAEMES S LT EOEAHORAEDIH &K, " o ——

3ER-BR 1S LA SMHS N KNS  SRIEERE o -

L. SH O BRSO ZZAEIZ 210 T osnapshot POD & GP &l e \'; vanr o

WCISKIEE T L% B L, ATHHRAE CRIEIICAR 72, 22T, §

nt)tmIZEH L 2 F—ADREEIT>7-, ZET % POD % ;e

FE DA A L ST & & ORIEE OERITFEEDRARITE RMS & oo

M 1R, OB LT, mOICERT5 2L TEOHE

2 4 6 8 10 12 14
The number of orthonormal basis

X 1 B E OMfZEOR KE &
:n(t), T :m))

AR AL DM T 2D 2 E D3 3o T,
SEICER (1] S, . 2021 FKD KL,

* Go Chiba !, Yu Yoshifuji !, Kosuke Tsujita 2, Shuhei Miwa 2

T AN
[2] &, fh. 2022 EEFEDES RMS (E

! Hokkaido University, 2 Nuclear Engineering, Ltd
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RFROBEICKSIERFREELSIHNT SERTETILOHEE
D FELRDE— FEIDOELE
Low-order model for time behavior of atomic number densities with radioactive decay
(4) Comparison between different modes
TEHEE IR, TEE W I, S B
ek, R

WIREAZ 53 1% O FR BB AR D 7 A B U T2 15U B8 B & %P 4212, snapshot POD & Galerkin projection {2555
SFEE, DMD IZES K FIEOZNEN THE R 21TV, I OBED 21T > 7, & HIZ, POD
F— RN, DMD £— R, a®— FORIRDHE AT 72,
F—7— F : Bateman 52\, DMD, «%€— R, POD E— K

1. BRY - 82 Bateman FREXOM%E, HEEAKTFTSED 2 LR EHRIZEDL L2 ANE Lz, BKITAR
TV (WERIET V) OREZEDO B L LT, snapshot POD + Galerkin projection (POD-GP) Dtz 17 -7z,
F2, ZOFETEHFENLE LRWER L o 12720 BBERF R~ A FH O & 5 DMD ORFt 2170,
POD-GP tRRZED I EIT-72, MAZ T, POD £— F, DMD £— K, oF— RORIROLEREIT-72, 72
B, U-235 OB 228 0 RBUSE D B I AT DRy RERM O Hs B8 GE LTz 15 O FEERTIR O 7 2 B &
LIc R BmERas e xtg & Lz, iz, KA T v 71X ¢, 4, ti_q, t, (L =100), KA —/113 100
W, 27y 7T 1 BT gL L,

2. POD-GP & DMD OB F T oo BRAAMH< 2 & T, BELEASTORMAT v 7 COXNEEREDIK
BER7 MVEREL, 20527 L LTHASDE CRBEEITHIN 21K L=, POD-GP T,
N Z R BB MRS 5 2 & T, BUEER 7 MVEENESZEM O POD £— RERG Lz, £ LT, mo A%
POD E— F2NEDE 2RISR LU CRERIET V2B L. £ & fif< 2 & TR EATHI O itz Buis L
72, DMD TlE, te2 bt FCTOBBEERT MREE 6,00t T TOEBEEST MAREEER L, 2T b %
MAWTITAER Z HEE LT, £ D%, HEE S AT a5 & A E i L. DMD £ — R EfF L7z, £ L T,
BT HY 572 DMD £— REEZ AW CEFE RO, BB ETslo "
PR Z S L=, POD-GP & DMD OZFHFHIZHONT, £FE— R
BT DT PR Okt RMS #2242 K 1 12T, ARIO X S 72k
WEE R &7 — 2BV T, POD-GP O SEEN RN & 033 ho
72o F72. DMD TixE— R 8 TRIKICREENAD L=, =il 7

Absolute error
4

HDEF— FETIE, E— FENHE X TLREITEThHo T2, P meamds
3. BE—FOWRDLEE: RN TH 2 B A RT 52 & T K 1:E— & #as RMS B30 B
aE— FElfF L7z, £DO%, PODE— R, DMD £— F, aE—F A

DGR Z AL L, k& 1T o 7o, ZORER, o F— NIFIMAL L7
BT = — N LTEICTH G252 TWD Z e nhrol, £z,

DMD & — FIFEARANTITAAEER D KR E W LIEICFH S L T
WE, ZORIFSEIERBERICK L THFEEZHEZTNDZ &2

Index of nuclides

1413121110 9 8 7 6 5 4 3
o
~

. [ |
Mol, EHIZ, POD E— RIIEFEHREIEIC L > THES IV BSE I- o
XY, SFEIERBRICHEEEZEZTWD Z B3y holz, T—F B R R A ) I'ZE e
O)ﬁu& LT\ DMD &— ]\v% 2 c:ﬁ'\“a"o Index of DMD modes

X2 : DMD E&— FX

* Yu Yoshifuji !, Go Chiba !, Kosuke Tsujita, Shuhei Miwa 2

! Hokkaido University, 2 NEL
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Oral presentation | Ill. Fission Energy Engineering | 301-1 Reactor Physics, Utilization of Nuclear Data, Criticality
Safety

[1G11-13] Analysis Method Development 2 Transport Calculation
Chair:Kenichi Tada(JAEA)

Wed. Sep 7, 2022 3:50 PM - 4:40 PM Room G (E1 Bildg.3F No.32)

[1G11] Treatment of scattering sources in numerical calculations of the
radiative transfer equation with discrete ordinates methods
*Ryosuke Shimizu', Go Chiba’ (1. HokkaidoUniv.)
3:50 PM - 4:05 PM

[1G12] Application of neutron transport calculation method to accelerate
photon transport analysis considering reflection and refraction
*Toranosuke Amano’, Tomohiro Endo’, Akio Yamamoto' (1. Nagoya University)
4:05 PM - 4:20PM

[1G13] Study on the accuracy of POD basis expansion based on the Wilks’
method
*Shunya Teratani', Masato Ito’, Tomohiro Endo’, Akio Yamamoto' (1. Nagoya University)
4:20 PM - 4:35 PM

©Atomic Energy Society of Japan
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BERUERIAIC K S HE S EXORIEFTHICES TS
BELROEE WFEICET S8R
Q) ERAERTEELD v FILEBRZEOBRBHLG L
Treatment of scattering sources in numerical calculations of the radiative transfer equation
with discrete ordinates methods

(3) Comprehensive comparison between DAR method and Legendre expansion method
EAK O seEh!, THE !
ERE K

I ST 25 5 R X D BB AR 2 EBOPR ATV 0T 0 SR 7, BERUBEASELZ 381T 2 BGELIE O EL Y 0 F1ETH 5 DAR
BEE VT o RVIRBIED WIS R IR 21T 5 T2,
F—— R o EEBOEARE, RS SRR BELIR. s
1. B/ EHEE RN (RTE) OBMEMIED 1 > Th HBEEIEE (Snik) 128 2 BELIRO R R T 1EIX
DHIZEV RS, A A= 7B CIREEAERRIE] (DARE) 2, R LB Cldny v o
ROVEBREN I H STV 5, 2 E TIZ, 2SI OV TOEFERZR i 3 T T 2 - 72[2],
2. BUERER HELOIFEFHMENROER % 72 1 IROTHE SRR R O el B A 508 U7e, BGELIWT iR
¥, (1) & LT Henyey-Greenstein (2 AHBI%L (HG BE%%) % M7=, HG BIEUE, BGVERF-ghiME—D /T XA —%
ERDPET N THY | A A= 73BT, —KAICZgH 08205 1.0 DRIOENER IS, Zi
O OMBEE | BELSUGIZ I T 5 A RO NS 70 & HEEL T R OBR 2 EHERICER Y 4 5 DAR IE L | BELKrE
Bl KO RZ LU v o RS BEBICRET 202 v o RAVREBE TRV 2, RBiR[2]120
2T, AR TIZLL T OHES & O @GR ik 21770 o 72, DAR E T, EROHELMEAEOFEIZE
WA BT T 2 BERCROIC IR O 4] 5 FIRIINA T KFNTEMET 2 HIEBI1ZEA LT, ¥ % & RVERE
15 ClX, delta-Eddington 372l (dE #7f£l) & Cesaro transport correction 8 A L7z, X 52, SniEIZHs T HKFE
v b & LT, &7 Gauss-Legendre Kfifit ~ & (GL Z341) & Sanchez 23 W IERIFRZRAEE ~ M[3]
(Sanchez 77 /%) ZMif L7z, $£7-. DARJETII Liu DHERBILTIEM4ZEA LT,

3. $6R - B 11T, SEIRD T LICORE L, 100402 S~
g =095, %, =0.05/cm, X, =0.05/cm& 9 FfFRIT
1.0e+01 | J
D WEIROIMY PN T D, B L ORIEF RO
Fei—t 2 FREDVHIR (RMSPE) Z779, ZMMEIE, A & t1oe00} .
=
FEAYENIE 500, 100 ROV v v RIVEBIRE D & &z, v o DAR(Discrete) !
‘ \ 1000y | DARDEEe Y o
Ty v RIVEBNEIZIVEON R L L7, GL 435 T, Legendre(Norrr?al)
. N o . 5 Legendre(Cesaro)
Ty RVEBIEOBALIEN R 572 [2]25, Sanchez 77 A 1.06-02 | Legendre(dE) —— ‘ ‘
. . . R 0 5 10 15 20 25 30 35 40
T&i\ dE JE{H %fgrﬂ Lf;ﬁl/ Y <I: ﬁ‘ﬁ%}g 75’ DAR {f\‘ J: V) % - T N (the number of directions)
Wiz, F7o, dEIEEIEZE AT S Z & T, Liu OFHE(LTIE | : A7 T —HE 75D RMSPE (Sanchez 43 /)

ROPKH A 238N U 72 DAR £ & RIRRE OFHEREE S b7z, DARIE TR, Liu O FELSMI b HEA O
FALFIEDBAFE SN TV D, Liu O HIETIR 0 IR DA FEEAL L TV D25, @ik ey O RS &
DI BRRBRIEREOR ERRIAEND, Bxld, GLLS & AW ATE OWBUTKHIG FTRE 22 RS L 1L %
AR LTV, AFELEOERD AT TETH D,

SEHR  [1] Yamano, N, et al., J. Nucl. Sci. Technol., 16 (1979), 919. [2]i/K. T, 2021 FEFKD4ES, 2105. [3] R. Sanchez,
etal., Nucl. Sci. Eng, 147 (2004), 249. [4] Liu, L., et al., J. Heat Mass Transf., 45 (2002), 3259.

“Ryosuke Shimizu!, Go Chiba!
"Hokkaido Univ.
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Application of neutron transport calculation method to accelerate photon transport analysis considering reflection
and refraction
RE T, R RIGL Y, AR EEIR!

' ERRE

JRFAF 53 B T O RIS E R A A ST 2 2 & T ARNICERIT DOt R A2 2R R <G
BTED MR & D, AWFZETIE, K& - BT R Z B [E L7 MOC ZBA%E L, ILBOnsEL @M+ 5 2 &
TEBICBERE R ZENTEHZEEH LML,
F—J—F : XS FEX, Method of Characteristics, K&, E¥T, HEEUINEX
1. 8 EHIFIBICBWT, ERIMEEHWIZAERA A= 0 TEI O Th LB b7 7 7 4
DFEAEDBFREBLEEN TN D, Sk & FPEFEE O F TR L T D Z b, Pk riksdtE
FlEZ O LT Ok G R 21T 9 2 & T EBUE N7 7 7 ¢ OBIRICHIRTE 2 /MR H 5,
o2 L, SRR R T, BITREO R 2 WER RIS A IO - BTR A EUNC BT D LR
H%, T TARMIETIL, MOC(Method of Characteristic)lZ #&-SU T « JRITZRN R 2 58 L 7 efiaiksit H =
— &R L, IMEINEE L@ T2 2 & TEmBICBUEMRZ 1520 2 &8 TE 2 0t & 34 L7z,
2. BHEEHE BELIZMOCHE a2 — FORYMEZHRT D720 REE  SEREEE  mE
(R ECH ST ST L7 b m A — K MCML e e
DFFEM RS L U CHRAEIE¥( 2 L7z, FHEERE L
T, FEBE A R A AE L7 1 IROTEERSEAR AR AN 1 O &
INCEGE LT, BRI TONRFRIEMIL, SCRRONICES & e
AR M O JE T SR ARk CEBGELAR £ 90 [1/em], W UA%R %K 0.15 [1/em].,
JRATES L4, ARIEHT SR CBELREL 0.0001 [1/em]. WAEEX  odem  odem 0.16m
0.0001 [1/cm], JEHTE 1.0 & L7z, SEIRAEIKIZ 58 L 1.0 [1/cm¥/s] 1 WEEA R
OHIFAE L7z, [IEMOC 22— FOFF&MHE, KY€
FIH 200, ZEfH] A v = 53 EIE 300, ILHTHEIE SR 100 & L
JDRE A % B L TA 208 L72LE GL oz i
L7z, AfEMOC 22— RITHRLE L 7D S « AT D 5
Bty o720, OLOKS - B2 ATEET 2546,
OFH D H % B8 BB OMH 2 E1E LR VHE. @Ko
B - TR &2 W B LW Ga, ZAEIUCH W TER A xlem!
7o, MCML OFFRSEMIZE A MY —$0100 & L7z, 2 AR MOT R
3. R ARUTHLNIETHRGMAOFREMAR LM 2 127F, BHIE MOC & MCML OfR% 22kt
Wed 5 L SO BT OW 2 BB LIS A TOR, 2T MCMLIC L 523K L B 8T 25 2 L2
WTE 72, MCMLIZHT 5 P SRR, KA - BITA T 1.2%, BOA - EITHET 26%, SO - JE T
T A5%TH Y, KEOBRNOKY « MITOM L 2B BT 5 ERUHATHD LA Lz, K- iz
ZRE LTS8 OFHREEEIC OV T, IEEUINEEEE LTI 31 [s]. IEBINEEAR Y TIEA 13 [s]TH YD . W
7R EHE R R 3T 2 IEHOIEE DA RVE bR T X 72,
SEXH : [1] H. Fyjii et al., Int. J. Numer. Meth. Biomed. Eng., 33(5), 2826 (2017).

MCML

- = BFMOCREH * BINE
=== BfFMOCKEH - EINE
R S0 e BFMOCR ST - BT

8.0E-1

6.0E-1

4.0E-1

20E-1
b

A v s 2 IR H T3 [photons/cm?/s)

0.0E+0

*Toranosuke Amano!, Tomohiro Endo', Akio Yamamoto'

'Nagoya Univ.
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Wilks DFEIZES\ e POD A£JEIC & 5 REEFEEICE 215
A Study on the accuracy of POD basis expansion based on the Wilks’ method
SR RS, OREEOFEAY, =g Jnal ok ER!

AR R

POD REREIIEERIIEL LT/ 3T X MY v 772 Wilks OFEEZHWS Z LT, POD EEIC L 2 EBRK
FEEARFHOICHEE L, Z DO YPEIZ OV TRGE L 72,
F—U— K BHAERS, PODRE, FErHR, /7237 AU w7, Wilks DT

1. %S [EAE A f#/(Proper Orthogonal Decomposition, POD) Ci&, D HikE 115 72 2 bl T — & &
BB LTI H 72 POD BRI KV TR AR L SR TE 5, POD Z AW 47 Dt o FHRORS FE
ERAET D720, DEOPHETROBRBENS ., MR ET DT TOFRMETHREFEE O LRRE 2 #E
ETHMENRG D, T 2T, ABFJETIE POD RJEIC L 5 kT oURBIREEE O 57k & LT, MEHMTIED
—DOThH % Wilks DFELZEH L, £ORLEMEEZTIE LT,
2. Wilks DF i Wilks DFEIX, /2 v 3F A Y w7 BREREFEEEDO—D2>Th D, NEOEREZFFOT —
B DI R % Doy & LT, RHEMHEEDREZ LT O 2 DD/85 A —2 THET 5 : OREMEKICHONT

Dpax DA F OFEIE N (530 55 E&p, @ QOEIANpLL L TH D ERqUEHEE), 3 DDOEN, p, qDOBIIHLY ST
BT, qZ AT H 2 & T, HE LI-KE COREMMERICLER /N T — X NI HELND,
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*Shunya Teratani!, Masato Ito!, and Tomohiro Endo' and Akio Yamamoto'

"Nagoya Univ.
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Chair:Willem F.G. van Rooijen(Univ. of Fukui)
Wed. Sep 7, 2022 4:40 PM - 5:30 PM Room G (E1 Bildg.3F No.32)

[1G14] Development of the Functional Expansion Tally Method Expanded by
Numerical Basis Functions Extracted by Singular Value Decomposition
*Ryoichi Kondo', Yasunobu Nagaya' (1. JAEA)
4:40 PM - 4:55 PM

[1G15] Utility value of generalized extreme value statistics in Monte Carlo
criticality calculation
*UEKI TARO' (1. JAEA)
4:55PM - 5:10 PM

[1G16] Consideration of nonuniformity effect on criticality safety evaluation
using hybrid genetic algorithm
*SHIGEKI SHIBA" (1. Nuclear Regulation Authority)
5:10 PM - 5:25 PM
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(1) —REFRERDOBRAHT
Development of the Functional Expansion Tally Method Expanded by Numerical Basis Functions Extracted
by Singular Value Decomposition
(1) Verification for One-Dimensional Geometry
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[1] Kondo R, et al. Nucl. Sci. Eng. 2021;195(7):694-716. [2] Tujita K, et al. J. Nucl. Sci. Technol. 2021;58(2):173-183.

*Ryoichi Kondo! and Yasunobu Nagaya!
1JAEA
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Utility value of generalized extreme value statistics in Monte Carlo criticality calculation
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[2] EfEfmt - EFPEE BEFFS T R4E 2016. [3] R Core Team, 2018. R: A language and environment for statistical

computing. R Foundation for Statistical Computing, Vienna, Austria. https://www.R-project.org/.

*Taro Ueki

1Japan Atomic Energy Agency, Nuclear Safety Research Center, Criticality Safety Research Group
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Consideration of nonuniformity effect on criticality safety evaluation using hybrid genetic algorithm
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[3] Srinivas, M., Patnaik, L. M., Adaptive probabilities of Crossover Genetic in Mutation and Algorithms. IEEE Trans. Syst. Man Cybern. 24 (4), 656-667.
"Shigeki Shiba! ! Nuclear Regulation Authority (NRA)
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[1HO1] Progress on A-FNS design and R&D
*Satoshi Sato', Kentaro Ochiai’, Makoto Oyaizu', Masayuki Ohta’, Saerom Kwon', Shunsuke
Kenjo', Takashi Ebisawa’ (1. QST)
10:30 AM - 10:45 AM

[1HO2] Progress on A-FNS design and R&D
*Makoto Oyaidzu®, Shunsuke Kenjo', Kentaro Ochiai', Satoshi Sato' (1. QST)
10:45 AM - 11:00 AM

[1HO3] Progress on A-FNS design and R&D
*Shunsuke Kenjo', Makoto Oyaizu', Masayuki Ohta’', Saerom Kwon', Kentaro Ochiai’, Satoshi
Sato' (1. National Institutes for Quantum Science and Technology)
11:00 AM - 11:15 AM

[1HO4] Effect of deuterium distribution on neutron production rate on the
cathode of the discharge fusion neutron source
*Toshiro Sakabe', Yasuyuki Ogino’, Keisuke Mukai', Juro Yagi1 (1. Kyoto Univ.)
11:15 AM - 11:30 AM

[1HO5] Evaluation of fuel production rate in blanket mock-ups under DT neutron
irradiation
*Keisuke Mukai', Yasuyuki Ogino’, Takumi Matsuo’, Toshiro Sakabe’, Juro Yagi', Makoto
Kobayashi®?®, Kunihiro Ogawa®*, Mitsutaka Isobe®*, Shingo Tamaki*, Isao Murata®* (1. Kyoto
Univ., 2. SOKENDAI, 3. NIFS, 4. Osaka Univ.)
11:30 AM - 11:45 AM

©Atomic Energy Society of Japan



THO1

2022FKDAE

Progress on A-FNS design and R&D
(1) Present status of A-FNS project and progress on design activity
*Satoshi Sato', Kentaro Ochiai', Makoto Oyaidzu', Masayuki Ohta', Saerom Kwon', Shunsuke Kenjo' and
Takashi Ebisawa'

"National Institutes for Quantum Science and Technology

The A-FNS is planned to acquire initial irradiation data on fusion DEMO reactor materials. Design activities are mainly
conducted on the A-FNS accelerator and irradiation test facility. The IFMIF/EVEDA project has also been implemented

in collaboration with Europe since 2020 to solve the common issues on lithium target R&D and neutron source design.
Keywords: A-FNS, IFMIF/EVEDA, lithium target, lithium loop, tritium, accelerator, irradiation test facility

1. Introduction

The Fusion Neutron Source A-FNS, which generates high energy neutron by reaction between deuteron and
lithium, is planned be constructed in Rokkasho to acquire a variety of irradiation data on fusion DEMO reactor materials.
We created conceptual design document of the A-FNS in 2020. We started engineering design activity of A-FNS to solve
unique issues for the A-FNS since 2022. The IFMIF/EVEDA project [1,2] has been implemented in collaboration with

Europe since 2020 to solve the common issues on lithium target R&D and neutron source design.

2. A-FNS design activity

We have newly designed a variety of unique test modules for the A-FNS, and studied concept of the remote
maintenance for the lithium target and test modules. These are horizontally transferred to the lateral access cell from the
test cell integrating with the shield plug by remote handling, and we can connect and disconnect those in access cell. For
the accelerator design, we have conducted beam simulation and vacuum simulation on High Energy Beam Transport
(HEBT) line with dogleg configuration. The placement of the electromagnets was decided so that the beam profile would
be within the range of 200 mm in width and 50 mm in length at the Li target. We have established a vacuum design that

satisfies the vacuum pressure conditions of e-3 to e-4 Pa on the Li target side and e-5 to e-6 Pa on the HEBT side.

3. IFMIF/EVEDA project

We have conducted tritium migration estimation, dose rate assessment due to activated depositions in Li loop,
accident analysis in safety and the redesign of the heat exchanger (HX). For the tritium migration estimation, we estimated
tritium migration from the Li loop in operation and during maintenance. We have established the specification of the
tritium treatment system. For the dose rate assessment due to activated depositions in Li loop, the activation of the
backplate and the dose rate due to the activated erosion/corrosion products were evaluated. For the accident analysis, we
have newly developed tritium diffusion code for estimation of dose rate based on the Gaussian Puff model. For the
redesign of the HX, we studied the candidate oils that can be used for the HX. Therm-S900 will be applied in IFMIF.
Since it is harmful material in Japanese regulation, we have studied alternative oil taking into account the environmental
standards. We selected dibenzyl toluene, which is highly versatile and is not subject to monitoring chemicals.
[1]J. Knaster et al Nucl. Fusion 57 (2017) 102016.
[2] P. Cara et al “IFMIF/EVEDA Project: Achievements and Outlooks beyond 20207, presented at FEC 2021.
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Progress on A-FNS design and R&D
(2) Progress on R&D for liquid lithium target loop of A-FNS
*Makoto Oyaidzu', Shunsuke Kenjo!, Kentaro Ochiai' and Satoshi Sato'

"National Institutes for Quantum Science and Technology

In the IFMIF/EVEDA project, 6 tasks of R&D for liquid lithium target loop have been implemented in collaboration with
Europe since Nov. 2021 to solve the residual common issues based on the previous flame work until 2015. The most

important task is to develop lithium purification, and the plan and progress is mainly presented.
Keywords: A-FNS, IFMIF/EVEDA, lithium target, lithium loop, lithium purification

1. Introduction

The Fusion Neutron Source A-FNS, which generates high energy neutron by reaction between deuteron and
lithium, is planned to be constructed in Rokkasho to acquire a variety of irradiation data on fusion DEMO reactor materials.
It is necessary to develop the purification system in the liquid lithium loop, to evaluate the erosion/corrosion (E/C)
behavior of the target, and to research the safety lithium handling. We have started and are implementing the R&D
for the liquid lithium target loop in collaboration with Europe since Nov. 2021 under the IFMIF/EVEDA project
[1,2], where 6 tasks are addressed as common issues between A-FNS and IFMIF/DONES, namely .(1) the validation of
lithium purification system, (2) the lithium target diagnostics, (3) the material analysis used in the IFMIF/EVEDA

Lithium Test Loop (ELTL), (4) the stabilization method of used lithium including tritium, (5) countermeasures

against lithium fire, and (6) impurity monitors for lithium. Plugging  Elusion tank Heater -Cooler
2. Progress on R&D for Liquid lithium Target Loop gauge
About the task (1), a pilot plant for lithium purification
validation experiments has been designed as basically 1/10 scale
with fixing the superficial velocity to be the same as A-FNS.
Figure 1 shows a bird-view of the pilot Li purification plant. The
fabrication of this system will be finished on the end of 2023. |
About the task (3), a preliminary E/C model in the nozzle of  gag n EMP Li sampler
target assembly (TA) had been made. Based on this model, the Dump tank Cold trap
E/C behavior in the nozzle of ELTL have been evaluated by Fig. 1 Abird-view of the pilot Li purification plant.
metallurgical observation, where at most 7 pm of E/C thickness could be estimated. From this result, the E/C limit in the
nozzle of TA is suggested to alleviate from 1 pm (tentative determined limit values for IFMIF) to 7 um. About the task
(5), a lithium fire experimental set-up had been designed and fabricated, and some experiments have been performed,
where no ignition and rapid ignition of lithium could be confirmed under dry and humid air, respectively. About the task
(6), the measurement technique of hydrogen concentration in lithium ([H]i;) has been devised with the heavy water
dissolving method [3] and is under developing. As a preliminary result, 0.14+0.2a% of [H].i could be measured using the
lithium sampled from ELTL and agreed well with that estimated from hydrogen solubility at 250 °C of 0.13a%.
[1]17J. Knaster et al, Nucl. Fusion 57 (2017) 102016.
[2] P. Cara et al, “IFMIF/EVEDA Project: Achievements and Outlooks beyond 2020, presented at FEC 2021.

[3] K. Okuno and H. Kudo, J. Nucl. Mater., 138 (1986) 31-35.
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Progress on A-FNS design and R&D
(3) Dose rate assessment due to activated depositions in Li loop of A-FNS
*Shunsuke Kenjo!, Makoto Oyaizu', Masayuki Ohta', Saerom Kwon!, Kentaro Ochiai', and Satoshi Sato'

'National Institutes for Quantum Science and Technology

The A-FNS is designed to generate the neutrons due to the reactions between deuterium and Li. The backplate behind the
Li target is highly activated due to the neutrons generated from the Li target. In this study, the activation of the backplate
and the dose rate due to the activated erosion/corrosion products from the backplate were evaluated as an activity of BA
Phase II in the IFMIF/EVEDA project.

Keywords: activated deposition, F82H, activation calculation, liquid lithium loop, dose rate

1. Introduction

The Fusion Neutron Source A-FNS aims to generate high energy neutrons corresponding to ones generated by DT fusion
reaction using the nuclear reactions between deuterium and Li. In the Li target system, the liquid Li flows on the concave
backplate (BP) made of a reduced activation ferritic/martensitic steel F82H. The BP is inevitably activated due to the
irradiation with the neutrons. The Li flow enhances the erosion and corrosion of the BP, which lead to contamination of
the liquid Li with the activated products and deposition of activated products onto the Li loop components. The evaluation
in the dose rate due to the activated erosion/corrosion products has not been completed yet. In this study, the radioactivity

in the BP and the dose rate due to the activated products were evaluated.

T ege ®  Total
2. Method 10' . .-’..!\'_"«-r-—u'-'r-o .. . m":gj
. < \ . V-52
The neutron flux at the BP was calculated by using the Monte Carlo > 3 ‘ o a M52
Z 107 L BV * > Fe-
. . o] * pobog % >— Cr-51
calculation code, MCNP6.2, and the neutron generation source code, & 1 e n g Gog8
o . . . o 10° i % Ta-182
McDeLicious-17. The activation in the BP and the dose rate were & ] it Few
: \toeman, |+ o
. . . ~ 02 2 + Co-57
calculated using the inventory calculation code, FISPACT-II. The . o \ Ag-108m
2 1 b Na-22
. . . . t ! &— Hf-178n
erosion/corrosion product weight was calculated as 0.079 g with the 5101 tegea | N0
. . . . 1 =— Nb-91
beam footprint and the erosion/corrosion tolerance value, 1 pm, in =~ 4 . ... Mn-53
LR [ [ 10° 10' 10 10* 10* 10° 10
the IFMIF design. In this calculation, one year operation was Time after irradiation (dav)
Fig. 1 Total contact y-dose rate and the dose rate
assumed.
due to the dominant nuclides vs cooling time. Top
3. Result

5 nuclides are plotted in each time.

The contact y-dose rate due to the activated product is shown in ;

Fig. 1. Fig. 2 shows the dose rates as a function of the distance when
the activated erosion/corrosion products are assumed to be deposited o
as the point source (0.079 g). The thicknesses of the Li loop 01
components are expected to be several dozen centimeters with heat

insulations, and the dose rate from 0.3 m away from the source is 2.1 001

Dose rate (Sv/h)

x 10! Sv/h. The dose rate is expected to reduce incorporating the

realistic conditions such as the availability (50% in A-FNS design),

0.001

the time-dependence of the activation and erosion/corrosion, and the 0 2

3
Distance(m)
shielding effect by the component material. Fig. 2 Dose rates around the point source as a function

of the distance 1 day after the 1-year operation.
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BEMEZBMETHFRICETIRBLEKRSHTNPEFREEICRIZTER
Effect of deuterium distribution on neutron production rate
on the cathode of the discharge fusion neutron source
YO PRERY, IKEF OS2, gk Y, UK EAR!
VAR

In a discharge fusion neutron source, the fusion reactions mainly occur on the electrodes. The electrode materials
which have different hydrogen isotope affinities were compared in terms of neutron production rate. The results

indicated that the stopping power is also considered to be a significant factor.

Keywords: fusion reaction, glow discharge, neutron source
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BEXM
[1] M. Bakr et al., Fusion Science and Technology, vol. 75, no. 6, pp. 479-486, 2019

[2] Y. Ohkawara et al., The Japan Society of Applied Physics, Vol. 41, pp. 7508-7509, 2002

*Toshiro Sakabe!, Yasuyuki Ogino', Keisuke Mukai'! and Juro Yagi'

Kyoto Univ.
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Evaluation of fuel production rate in blanket mock-ups under DT neutron irradiation

A L, KRG L, RMSERNE L, BGEMERR L, JUKEERR L, RE 23, NIEK 23,
B2 23, EFEE 4, AHE) 4
VEERKRSE, 2EER S R SERT. PR AT R KT, 4 KK

We report neutronics experimental results of in blanket mock-ups under DT fusion neutron environment. Triton and alpha

particles by °Li(n,a) and '?C(n,Xa) reactions were detected by single-crystal diamond detector with °LiF converter.

Keywords: nuclear fusion, breeding blanket, neutronics, tritium production
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Fig. 1 Energy spectra by the single-

crystal diamond detector under DD and

BE 3
[1] S. Tamaki et al., Plasma Fusion Res. 17 (2022) 1405001.

DT fusion neutron irradiation

[2] P. Kavrigin et al., Nucl. Instrum. Methods Phys. Res. A 795 (2015) 88-91

*Keisuke Mukai', Yasuyuki Ogino!, Takumi Matsuo', Toshiro Sakabe!, Juro Yagi'!, Makoto Kobayashi®?, Kunihiro Ogawa®3, Mitsutaka
Isobe?3, Shingo Tamaki*, Isao Murata®.

'Kyoto Univ., 2NIFS, 3Sokendai, “Osaka Univ.
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Hydrogen isotope permeation from high-temperature high-pressure water through Inconel
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[17 S. A. Steward: UCRL-53441 ON: DE84007362, (1983).

[2] M. R. Louthan, Jr., R. G. Derrick, Sci. Metall., 10 (1976), 53.

[3] T. Tanabe, Y. Yamanishi et al., J. Nucl. Mater., 122-123 (1984), 1568-1572.
[4] N.S. Mclntyre, et al., J. Electrochem. Soc., 126  (1979) 750-760.

[51J.B. Ferguson, et al., Metall. Mater. Trans. A, 37A (2006) 2471-2479.

[6] D.H. Lister, et al., Corros. Sci, 27 (1987) 113-140.
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Tritium accumulation in Komatsuna cultivated in soil containing tritiated water
“Frill —pk !, Portuphy Michael', Fif #KER ! #E EAK!, KE '
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Modeling of Tritium behavior in Lithium rod for producing Tritium
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[1] M.Nishikawa, et al., Fusion Eng.Des.87(2012) 466-470
[2] Y.Asaoka, et, al., Fusion, Technol.30 (1996) 853-863
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Tritium permeation through Inconel 600 under exposure to high temperature, high pressure water
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Replacement of the laboratory detritiation system and its performance test
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mEEx <~ hre—F— =Rk —H—

KPP OKRERERLIPISL, FHETDH &n
BINSTTedTh D, £ O, BLAMELIT T U0 AR 0 ASFR
Wz, MBI~y e —4—hbH v —Xb—F —TEE LT,
3. BRERRME OMEREFAE

PRkl OPERERI O — Bl & LT, B{bflfE (NM-520, =X - o
—7 Lx v v b)) OEESGM (<-30°C dp) LIRS (20°C dp) (2

=
[N]

o &
o O

Conversion ratio
o
()]

B 5 ABRILOMRER T LT, SREH 1 I0RT, “OfREL 204 .
ry
D, YT MMk R EROENEG TR S S T 150C © 0.2 ]
——dp=20 oC
SLEOMERLE L S 2%, KRR CERILMEOHETEO®L, oo —

KU T ARFEMERE A T L 0 B L2 R W BT B, 0 200 400 600

Temperature / °C

Fig.1 Oxidizing efficiency for

Naoki Mizuriwal. Satoshi Ak 2 and M | Hara? hydrogen gas with wet (20 °C dp)
aokl1 Mizuniwa-, satosni amaru<, an asanori Hara condition (SV = 5000 hl) by Pt-

*Norihiro Ikemoto®?, Hironori Shiraishit, Akira Tsuguchi!, Mutsumi Nakamura?,

!KAKEN, 2Univ. of Toyama catalyst.
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Oral presentation | VI. Fusion Energy Engineering | 601-3 Tritium Science and Technology (Fuel Recovery and
Refining, Measurement, lisotope Effect, Safe Handling)

[1H11-14] Hydrogen Isotope Behavior
Chair:Takumi Chikada(Shizuoka Univ.)
Wed. Sep 7, 2022 4:10 PM - 5:15 PM Room H (E1 Bildg.3F No.33)

[1H11] Effects of crystal structures and microstructures of Nickel-coated
Titanium spherical powder and Lithium Oxide on their high-temperature
Hydrogen Isotope absorption properties
*Kazuki Yamashita', Minoru Goto?, Hideaki Matsuura®, Ishitsuka Etsuo?, Shimpei Hamamoto®,
Shigeaki Nakagawaz, Kazunari Katayama®, Teppei Otsuka' (1. KindaiUniversity, 2. JAEA, 3.
kyushu University Prime Minister, 4. KyushuUniversityFacultyofEngineering, 5. Blossom Energy
Co.)

4:10 PM - 4:25 PM

[1H12] Hydrogen isotopes permeation behavior through liquid tin supported
with a nickel plate
*Teppei Otsuka', Ryo Hatano', Alexanderr Potekhin®, Kirill Klimov' (1. Kindai Univ.)
4:25PM - 4:40 PM

[1H13] Tritium dispersion in the Lithium-lead blanket loop
*Fumito Okino', Yukinori Hamaji %, Teruya Tanaka?, Jyuro Yagi’ (1. Institute of Advanced
Energy, Kyoto University, 2. National Institute for Fusion Science)

4:40 PM - 4:55 PM

[1H14] Hydrogen transport characteristics of proton conductor pump
*satoshi konishi’, keisuke Mukai?, Shuhei Yamaguchi?, masato tabuchi’, Juro Yagi® (1.
Kyotofusioneering Ltd., 2. Kyoto Univ.)
4:55PM - 5:10 PM

©Atomic Energy Society of Japan
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2022FKDAE

)FOLBEMEETICETS2=y T IVBEETF 2 VKR EROERKFRR ALK
BREICREFTREREE - HEBOREE
Effects of Crystal Structures and Microstructures of Nickel-coated Titanium Spherical Powder and Lithium
Oxide on their High-temperature Hydrogen Isotope Absorption Properties
LR RIER Y, R B L R I Rl Rk, RS2 I B, R W 4 A B
TR BT 2TULK BE L, LK RRER T, 4R JIREAE, S RN 41 Blossom Energy

P
=v v (Ni) #ET# 2 (T) KRR AIZ K D EiRK BRI Z BLET 57201, W ERFITR DR
LiAlO, 35 & O Ni #¢%8 Ti L1 D& S s J OMBGHIHILAR 2 F ~ 7z,

F—U—F: NVF UL UFU LR, KBERREE, SR AT A4

1. S

EREFREICH D Y F UL (T) OAEFELDEIGEE LT, @i A2 T Litn,e)T OEHE VT
T #4FE L. KEWKREETHLYNVa=y . (Zr) Ge&TEINT 2 HERERINATHWS[1], LrL, Zr
ER ST Wen, UF U AREY (LIAIOy) A FE FIZH T 5KE (FNER) Wbt 2T~ Tl < 2
N D, ABFFETIE Ni 878 Ti bi12 X 5 KFEWED LIAIO, HE FIZBWTHA[ETH D Z L& LN L
72[2), AlENE, @IRAKBREFEE BET 570010, WIEIEBRATE O LIAIO, & Ni #478 Ti b O g
FOBSHIARE Z IR D Z 2 B E LTz,

300 T I I r
2. EBRFE 250I_] mmmEmEmn
BB LT BRAR TUREF CFIKIEE 40 pm) RIEICEEMEAA v _ ?%_\HEWOZ
FIEIC L VIR E 1.0 pm O Ni % TRk L7z & 0 & Flv 7z 2], %ZOO i NHETHF T
TS E NI BT, LA ROATEA A IIE (873K, 21 2190F KRBELELAC, |
10° Pa) & BHZENNE L 2 0 R LARIRIGENE U7 OKRIREEALEE) o K La00f %, NIBEETIHF 2
FIRTALPE LIAIO, & Ni #78 Ti ki & ZE &b 1:25 TSR o e Oooooooiiiiiiiiiiiiiit
RET. DUSENOMIKFEN AET) & 2.7 x 102 Pa & L, 673~1173 K o NEE[MTF
O—EIRE TIE L 72RO /KFEIE ) ORFERGE % 8~ 7=, 0 2000 40%0me6((£0 8000 1 10°
3. EEBIUOES B 1 LiAlOy 3647 T CTORRMRHFE

113 873 K TOKFERFEILIE LIAIO, 317 FICH T D Ni 473 Ti 7105

BT ORFWEFFIEZ R LTV D, Bt e LT, LIAIO DIEAF L7y ¢ o |[TA%SRRRNO0R0

STt ZAEE LAIOHEFOBEOT =2 br Ui, KERE 5,0 (W o

S LIAIO, 617 T CI, AKREWIT 5 2 Eibhote, —h %A §, 0 |7 ””

& LIAIO 77 F Tl Ni 478 Ti KL 713K SR 2 RIN L 72025 7, Sait| =
2 TR ERREALBRET D LIAIO, 129UV T XRD IE 217 - 7=t 5 8,0l = |

ECRT —#[3]& & bIR Uiz, ZAEE LIAIO IS OH ek = | o 0 M

DEENTOTN, KFBRBELBLUZ L > THEHER L EnbroTe, T .
D ED, KRFBREELH LIAIO, A7 FIZd 1 2 Ni 8 Ti ki1 Dk 10 ® 26 (dogree) =
WA Z W Lo b D LB DN D, FELR TR, Sl KB WIN TR %

. R : o 2 RFEBTILHRTE D LIAIO2 D
O Ni #78 Ti B OB R i E DL L 2 B9 5, XRD it 5

30

BEIW

[1] H.Matsuura, et al. Fusion Eng. and Design, 146 (2019) 1077-1081.
[2] K.Yamashita, et al. 2021 4F H AR/ OKRES FEREFH 2L06
[3] ICDD data

*Kazuki Yamashita!, Teppei Otsuka', Hideaki Matsuura?, Katayama Kazunari®, Minoru Goto?, Shigeaki Nakagawa®, Etsuo Ishitsuka*
Shimpei Hamamoto? ('KindaiUniversity, ?KyushuUniversity, 3KyushuUniversity, “JAEA, *Blossom Energy.Co)
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BERAX /=y VEREN LIKREGAEBRER

Hydrogen Isotopes Permeation Behavior Through Liquid Tin Supported with a Nickel Plate
RE P, B2 g1, Alexander Potekhin!, Kirill Krimov!
BUIPN

WBIRAX) = r VRE N LT2EKFEOBZBRT T v 7 A2HE LT, ZOME, EKBHZRY T v 7 AL
WERARES|ITIRTF L7V &, BARBHAEDNDO 12 FIZHHIL TRELRD I ENDNPoTZ,

F——F : KERLLIE, AX, =v 7L, Hif

1. #8

B GIFIZ BT KB RNAE T T X< xfmbE & U CIRIEA X(Sn)OFHABRE I N TS, LaL, &Ik
Sn & /KFE EDOHAEERIZOWTOMEITIEE 721X TH Y . BREFCH DB AKERINKR U F o7 A0
WA Sn HIZIERT D Db, WERZHEEL L T, BT 2 00, FFET 5 DO07e ERB SN &\, RIFZETIE
KFEH AFEF1EE O THRIK Sn EAKFZOHAMERIZOWTHIHRL Z 2 HME Lz,

2. RBRA&

kL U ORDIR Sn (WIEE 99.9 %) & e, E7o, WK Sn 2 0rF59 288 & LT Ni Fl (¢21.3 mmXx0.3
mmt) & Tz,

HARZBHBEERTIT, Ni HRAZEREE LTAT o L AR L 2 DI2H, — 2 EKZOMGH (EiE
1), sz & CRm) & Uz, Edefloo Ni [ E EISkR Sn 280 E Lz, 2 OFS. Bl o
Sn BOE XN 3,6, 7mm & 725 X912 Sn DEE (LS H7-,

LI#% . Sn(3 mm)/Ni, Sn(6 mm)/Ni, Sn(7 mm)/Ni & FES, F 72, tb T T T T T ‘|

el LCSn AELE L2 »o 72 b D% Ni & FES, Rl E K 3k Sn(7 mm)/Ni

FES A 13.3~93.3 kPa O —EETRFF L, U Tk Sn@mm)Ni- |
ﬂmf%4n~w3K@ﬁm@mrf ELLIRET, BB Sn (6 mmyNi
\CHKF A EE S, RN S CEmEmKRFEOHH 7
T v 7 A& UEE BEOHTFHI L > TRE Lz, 7eds, FEBrH
(2 Sn AR L TWAHE I ML, BEa—=FR— 25 ARICE

Permeation flux (10® mol m? s)

v feRd L7z,
3. BREBLUER - 00 1000 2000 3000 4000 5000 6000
4 112 773 K AZIWTHEAR Sn 8 OJE S 2 & L SETBRo Time (sec)
SNi DEKFER T 7 v 7 A% md, Emﬁéﬁ77/7x N \
IEBEZICHEML, kEEICE LS R L, N T— 1 So/Ni 3Bk KSR 0 Hh R
EEleole (BEFIREE), £, EFEREBICBITS, BEAHR 110 s : | : :
BT 7 v 7 ALEND 12 RIHHIT B = £ i¥brot, AN " ;
X 2 IEHRREOFEAKFZBR T T v 7 A DRFEKFIEC e E
DUNTHE Ni OSCHRE(1, 2] & Fele UCRT, SNi OFAKFE "o 1x109L . DI~ < ]
BT T Y7 AL N K0 b 3 RIS ot Fe, e F N TR
SINi OEARBBT — 2 HRNT L—=v2olker g 0 FE DS
LCHY . BT R — NI 7 — 2 s, R0k x 1oL B = ]
e i ° A Sn(3 mm)/Ni | 3
ol ) 1x10°E E Sn(6mm)Ni | ]
FRTIE, LREROFRE b LI, WK So/Ni Rk Ok K% ] ~ | ®  Sn(7mm)Ni| 3
WETLEMEL, iR D, L T e
1.2 1.4 1.6 1.8 2 22
1000/T [K]

2 HAKFREWT T v 7 A LR
1 Y. Yamanishi et al., Trans. Jpn. Inst. Metals, Vol. 24, No. 1, p 55 (1983)

S Xk
(1
[2] W.M. Robertson, Z. Metallkde, Vol 64, p 436 (1973)

*Teppei Otsuka!, Ryo Hatano', Alexander Potekhin and Kirill Krimov'
Kindai Univ.
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JFILRT S 27y ML—TFITRRITZ ) F7o LBRILE
Tritium dispersion in the Lithium-lead blanket loop
LB OSCN!, M SR, mE MRl UK ERS
VAR RV X =B TR ERT, RS R AT ZE AT (NIES)

U F 7 AER(LIPb) &2 T 2 X7 T > MZBWTHENIT 2 LiPb 1 CO b U F 0 N(T)DOBFEF %
RIRE BRIV — 41 -2 @NIFS ([ CHEKFZD)ZME > THRIEL7Z, BT 5 LiPb FICAWTHE Lz
D OYEEAREIE 102~107 [m?s ' |4 —Z O %2 7~ LEHIEEIZ L 6 TR < 7 D Fa el LT,

R—O— K NUFUL, UFULE, 7Ty b, B
I #E

BT B 2022 FEAROERICTHRENT 5 Lipb ICROCRAELE T 20 A
WCHBI 5 TR LW L, COBRERIET 5%, Bitie | e /]
T A B LiPb HITRAN B D ORI & BEBOE 2 WE L, EN A
2. RBRE RN T
2-1. TR ) p— ji \\\

Fig.1 ICEETEHCIRICES MR L7 D OB IRILHEERIC L DR ORFHIZL Te "o ™ )
R oAl L TR, DA OB IYEERER. Rl & ORRBE I k73 5, Fig. 1 (IR & Bl
Fig.2 2R B EBRLR CORERIEMR L & Fig.l OHERMEZ RS UILBURE

M ALk GO B OSHY 01-0. 4RSI 20024514 atst 4200

AHN Lo, BRTEIARRE A DRI E COBGERNMR L 0 Bl L, = =%
2-2. RBRHEE ]|

2 (AR, IR, FHUSESEREL DIk amamm
REFHLTZ, VT 0 D=7 OFBIE 01X10°~0.3X10%m min”, ; RTE=T
1A 7 AAEBRERIE 200~400 45, {REE 350°C, SRS CHE T 5, | " ...
2-3. RS R w ‘

Fig. 3 T8 OB IRIL BRI, FREOILHBUREL O SCiERfE[1]. &% TY Taylor
dispersion FRFAE 4 Re 201k LTy b L2 b D& RT, Re % 500~1000 o0 Fie 2 BRHRLEZZ > 272
P 35\ T B AU I RO I AR BT B LT 6 HTLL s i

Gl e, KEHU Taylor dispersion FERE[2] & B HEREMEIZ H T 7 T e B F

BAHLTHY LiPb HEHEBHT 5 D SRV ThRMEHMEATE 7 T

B R AR LT, I AR I O I Eﬁﬁ _____________

s ol 2

WEI$ 5 LiPb 110> T (3 Taylor dispersion BEAHIZHE > TrEM T w

TRYERCT D, LiPb 77 07 FD T A o _0 b U —fHTIIZZ D ADEQ6 | ool

ERERMT DUERD D,

%8t S R A

[1] E. Mas de les Valls et al., J. Nuc. Mat. 376 (2008) 353-357. e Sl
. N .

[1] G. Taylor, Soc. Lond. A 1953 219, doi: 10.1098/rspa. 1953.0139.

Fig. 3 JEBCHIEME, BRI, FALEGRE

*Fumito Okino' , Yukinori Hamaji?, Teruya Tanaka?, Juro Yagi'

nstitute of Advanced Energy, Kyoto University 2 National Institute for Fusion Science
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70 BEHRRY TOKRRUFBEES
Hydrogen transport characteristics of proton conductor pump
NP B2 gk A 2, LR BT 2GS O R UK AR 2
"R 2=V a =7 U IS, PR

PEIERA STIREL S 2T MR KA FNIRIER, R A N=ZINDT T A< P A DBEE H
& LTrm bBEBRR T 2BR L. CORMEZFHE L7z, /K ORBIRAFESEENIEMERIZIT R
WA RDRIZHE D, [RGB Gie A L7 B U YA 7 VBB DR ATRE T 5

. e R o s et
¥—J—R: TR A, NV F T L, Ta b UEHERK . — =
N S — L. ) :I:H = anor
KA N—Z [RINLAR S B ] v
T
Potentio/Galvanostat |  lumex haust atmnspj
1. [XLC®IC Logger *Hy, 1%Hz, 39

JRRUFEREL T, & A 73— & > bk [FIALIA A B R B [B]1Y
L W REAATIFRE O O LR E TH LT 7 A=I24A L7
U A 7 v L, BRI @ S0 E ORSEHIIE 217 5 ZER I

Heater

DOBF A HEEL TFr B RR T ZFE L TV D, K
FBIERR ) E O IR ZHIE L, 10° (R O REBIHY 72 o
FIEOAREMEZ Rl L, & DICENMASRZRIELZ, Zh
O DOFRERAE R 6 | LA H FEREBH S D 72 D O HARRY 725% 5
BT DR RA T 5 — 0. A% O AR EEZ MG LTz, O el Miiea)
Imanometerl‘i;%' WEC |
— Gas

2. KB o2 o
7 N EERT A7 (EX 1mm, B 20mm, S [aws]
TYK #15¢ W, HABEEEOREZRIT> 72, K118 . . \

FEEY) 2 HWT, TABEREOREZIT 72, X 1125 01 Fm ke LR

B E 7o b BB ERT, BROEA 2R TR 5

7
DHIL. BABT CREAHC 22 T ORI AMER . ] %%ﬁﬂ
72 % BPAIC TIIE L7, T NN
Lozl N\ T L

3RBRLELD LT T 23
Bon-7ve b UEEERIZ RV A FORITHRED Z & 0 B

PR ST, [ 2 1R H & D OIS 2.0 OKE 0 p k@ s w0

D/(D+H) [%]

RN R BN D, BRED 6B ERFERCH JIE S 9o RO A

Foo TAUDLORERNE . B 10 BORERCRMAHIEZ T
HEAL VLT N A T IA~ORRENED R S, HER R ET D
RN, ZEOBNEES 7T FICHRT 5 = L. JERUED X A S— 2 A T
EEDHERTE DAL THY . ABKEOENBERTZER L, A% ERICET -E% 51T,

*Satoshi Konishil, Keisuke Mukaiz, Shuhei Yamaguchiz(dluring resemh), masato tabuchil, Juro Yagi2

! Kyotofusioneering Ltd., 2 Kyoto Univ.
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Oral presentation | VII. Health Physics and Environmental Science | Health Physics and Environmental Science

[1101-07] Environmental Dynamics 1
Chair:Jun Goto(Niigata Univ.)
Wed. Sep 7, 2022 10:00 AM - 11:55 AM Room | (E1 Bildg.3F No.34)

[1101] Investigation on distribution of radioactive substances in Fukushima
*Hiroaki Kato', Yuma Niwano', Hikaru lida', Yuichi Onda' (1. Univ. of Tsukuba)
10:00 AM - 10:15 AM

[1102] Investigation on distribution of radioactive substances in Fukushima
*Yuma Niwano', Hiroaki Kato', Satoru Akaiwa', Donovan Anderson’, Hikaru lida®, Miyu Nakanishi’
, Yuichi Onda" (1. Univ. of Tsukuba)
10:15 AM - 10:30 AM

[1103] Investigation on distribution of radioactive substances in Fukushima
*Satoshi Iguchi’, Junko Takahashi ', Yuichi Onda’, Hiroaki Kato' (1. Univ. of Tsukuba)
10:30 AM - 10:45 AM

[1104] Investigation on distribution of radioactive substances in Fukushima
* Junko Takahashi’, Daichi Hihara', Takuya Sasaki', Satoshi Iguchi’, Yuichi Onda’ (1. Univ. of
Tsukuba)
10:45 AM - 11:00 AM

[1105] Investigation on distribution of radioactive substances in Fukushima
*Yuichi Onda' (1. Univ. of Tsukuba)
11:00 AM - 11:15 AM

[1106] Investigation on distribution of radioactive substances in Fukushima
*Taichi Kawano', Yuichi Onda’, Hiroaki Kato', Fumiaki Makino' (1. Univ. of Tsukuba)
11:15 AM - 11:30 AM

[1107] Investigation on distribution of radioactive substances in Fukushima
*Miyu Nakanishi', Yuichi Onda’, Hiroaki Kato' (1. University of Tsukuba)
11:30 AM - 11:45 AM

©Atomic Energy Society of Japan
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BEICBTSBFAEYMESHRE
(1) EEROFRICEITHIHRHFAML SV LORMABITRE
Investigation on distribution of radioactive substances in Fukushima
(1) Long-term transfer of radiocesium within the forest in Fukushima Prefecture
g shse !, EE AR, fRE LY, BEE B!
RPN

REH IR s ERT S (LE, TREBEREF) 25 11 FROFMRERE T ORI > 7 L D551 -
BATIRILIZOW T, BEROFKICBT 2 RME=42 U v 7Rz mET 5,
F—0—F : @EE R OEEIER, BT T A, B S, BITAT=X L

1. #&
FRARIZEE T Lo EE 0 0%, BEEORZEICHIE S, ZOBOMKRCHEIESREIZ L bieo THRA K
RICBATT 5, BRANOKEMEE V0 LO5H &2 ORERIZLZ THIT 5 72 O11E, B DK ~DBAT
HWEZATIRET S & & b, FFRRRIC L b7 9 FHERBATA I = AL OB EMIT 5 Z LR RTH D,
2. BIRAE

AWFZETIE, RS RO RET IR R X (L, TIRE YA b)) RONRITHETRFARK (LI, NR
LA R 1) OAFMLOUREBHE b & FIE RGBT Lo, SRR T, BhE@EmN, B
Tit. WEFIZEENDIHMEE ST MREZRE L, BENSHRKR~OBATT 7 v 7 ZZHEE LTz, BLAIGH
EIL, WAREYA FTIE2011 F 7 AGRE L, —HORILY A FTIX 2018 4 6 A BBt L7, BRILL
TABHIEBR=RICEBIRY . KL 100um DAT UL AAy VaZ@RSE THREEYZRE LT, %
BES PR S E RIS L, W—{b L7z, 2o oilki4 U8 Az (100ml) & L<IF~ U RUE
#7 (2000ml) DOBERZICEA L, @M S L~ =0 LZEERTT < figitaZ2 VT v 7 A 137 OHIE
FAZEM 10% LA FIz72 5 £ THRIE LTz,

3. #E5R

BRI BB T DBEN O T L 137 BTV 7 v 7 A%, FefE & &b IS LT
BY, 2021 EORBITTZ 7 v 7 AFI0MILEED 02~05%CThH -7, BT A 137 O EERBITREIX
RAKRRCEIED 7 T v 7 ADFEx OEBHBRE VD, AR TIERAIZ L 2EERR & & bIciEd 3 5680m
DHER STV, & FREER S 10 F235808 L THRAKIC K 2BITHR D OEIS A IMEm 2R Lz, —
05, IRBERBHRAH CIXBAE 2R LEMITRD b e oo, AFHEE, AXROaF T 04 OE >
D137 WREEE, WIIILAE 2 B BUE £ CRIBROEE TREGIEMICEA Lic, —FHT, a7 70 EEN
DT AT REZINETIEE A CKBHAARD bIT, JREBESHROEESED 7 A 137 BE
X, FE S S ERRGE L2 H 70 0 AREGEE DS LR STV D, E O L5 R EIANE A FAREOUR
TERNR A ORHEIERN CTHRO b, I ZEFEMIIBITVORBEERT, O &b, PIHIEED
O AR L, BHAOENSOBATIREE & & It o 0 AOBATHECRHI I ZR B AL TV D,
DD, BHOE=L ) 7T —F E A THRHRERET D5 - BATORME N 24088 T 2 L ERH D,
HEE  ARIE, SCGHRFEE BHA IR HEE R (PR 23~24 4R ) | R ST A FE Pk 24~25
) . BARIR T IHFEB R Rt E % O 26~a 1 3 %) THLNZKREO —H A2 5T,

*Hiroaki Kato!, Yuma Niwano', Hikaru lida' and Yuichi Onda'

'Univ. of Tsukuba
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BRICEITHIBFAUEMES MHAE
(2) BAEEMIEOFMREBREBICE T SHBHFRE Cs-137 DRHERDOHETE
Investigation on distribution of radioactive substances in Fukushima
(2) Estimation of the discharge pathway of dissolved Cs-137 in the forest headwater catchment in the high

deposition area
“RERF AR, AR L5t Y, JR4E 3!, Anderson Donovan!, fH !, HrE EA !, EH B!
VLI K

BRI D 57K R~ DEETFHE Cs-137 O HRRBEHEE 2 BHU & L, 3HM 722K SCEUIH 2 A VR k&K o
VEAFHE Cs-137 Z i Lz, FHimthdoK & KK OEAFRE Cs-137 D2k & # T /K Gt sh O MM e 4 H
T5,

X—I— R wWEFE T IRENER, BEHEEE T A, Rk, FHmHtK, ZRpRsE itk

1. ¥E

FRARVFEEEBIZ 35 1T DVAFHE Cs-137 O HIZBI LT, U Z =0 b O (Sakakibaraetal., 2021) <o} )&
THEKDIEA (Iwagamietal., 2019b) AHE SN TV D, Lo, FHIHREIZIBW TR K SCEIH 28 U C
P L72BlT D72\, & 2 CARIFE TIE, BRI D AKR~DOEE(FHE Cs-137 MM L ¢, Rl LfEns o
KT OB ERE L=,
2. Bk

5 VAR T IT O AR ARREE ST BRI 6 8/ Ntk 2 5% 1 F, 2021 4F 4 A~2021 4F 12 A & TR Z 5266 L 7=, /it
WixAx L aFrZ, 27U, 7A=Y EELTLKEEEARTH Y, MEBERE 0.008 km?, Cs-137 OHIHILE
BT 4727kBgm?> Th 5, /NRIEKOEAKSDOE T L, BELZ25m FiROMRIZ = AEEZ R E Lit&2 800 L
77 FUOEKETEOIEMEE L OBHIZBWT, Yo A= TENRT vV E, EHF THUT KA
ZBUIU7=, AT 1, 2 BOME CHEAKRIEOKY 7 U o 7 EATV, HIKERZIE B BEROKERIC L S et 7
Vo T w11o7,
3. &R

FIRAKDVEIFRE Cs-137 PEEIE, VKBTS 0.10+0.02 B/L THH7=DITx L, H/KERZIE 0.23£0.02
Bq/L (4 [ERA N2 M OYHE) LmvMEL R LT, £/, RhrEEH T KOEAFRE Cs-137 1371 0.74£0.07
Bg/L & RFTAKICHASRTEWEZ R LTz, & HISEKRF I FEE~m 25 N KRB Th > 7Dickf L,
HHZKRE L 3B PR 9 2 T~ T KRB G 1 238 L LTV D 2 & AR ST,
4. $ER

HKRF DEEAFRE Cs-137 JREE EFICBI LT, RmEEH /KD Cs-137 JREE L HI N KDESRT v LD
BUFE R D, Cs-137 JLE D sV R S8 HIH K OFE 23 % 5- LT 2 ATREMEAS IR STz,
SE X
[1] Iwagami, S., Tsujimura, M., Onda, Y., Konuma, R., Satou, Y., Sakakibara, K., Yoschenko, V., 2019b. Dissolved '3'Cs concentrations
in stream water and subsurface water in a forested headwater catchment after the Fukushima Dai-ichi Nuclear Power Plant accident. J.
Hydrol. 573, 688-696. [2] Sakakibara, K., Iwagami, S., Tsujimura, M., Kounma, R., Sato, Y., Onda, Y., 2021. Radiocesium leaching

from litter during rainstorms in the Fukushima broadleaf forest. Sci. Total Environ. 796, 148929.

“Yuma Niwano', Hiroaki Kato!, Satoru Akaiwa', Donovan Anderson', Hikaru lida', Miyu Nakanishi' and Yuichi Onda!

'Univ. of Tsukuba
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EBEICH T HBFEME S MRE
(3) EERRIBTORFXKICE TS LIBRUBEKRIBHD Cs-137 DRESH
Investigation on distribution of radioactive substances in Fukushima
(3) The Cs-137 vertical distribution in soil and tree roots in cedar forest in Fukushima Prefecture
A EL EiE s, BE R gL
NN

BB RO I T Lz Cs-137 DENBEITEE TH 5, &5 RIRITET D 2 £HRIZ BT HIE K OB ARR O
%Téﬁ?%ﬁu\ FHE R ORI AR D Cs-137 JREE, A 2 _0 b ) ZEEJICHL NI Lz, TOMEEZMET D,
F—0—F : bkt BOKIR, Cs-137, BRESAR

1. &

i R OFMR IR TITENRN S, Cs-137 D FHTBITHHER SN TN D, ZOTFTHBITORERKRDO—>E L
TRIAROME « K55EA/RIR 417 (Sakashita et al., 2020)'), BAfE, BIARH O Cs-137 OEFRE AR & il
FEIZER LI b DR < BIARIRICEB LIAFRESITD 220, ABFETIEL, Cs-137 O FHBATICRT 5
BARDO %G 2D T2010, HEROBARRP O Cs-137 JBER DA X0 b D ZVEERNRD, HEEICK
TOBARP O Cs-137 BOEIGEZMALMNCTHZ LA HBE LT,
2. HiE

B RRITET O A FARIZT 2022 3 HE 6 HICAZ L— =7 L— b (1§ 15 cm. %47 30 cm) & VW TEE
FZ 5 em MR TENZIL 0-45cm, 0-80 cm PR E THERMAIT 72, £O%, SREL 72 15D A F ORIARE
RN, RSB MR =2mm< AR ICEREL L 72, v 7V DWW TR 21T > 72 %, TRERINC Cs-137 12
FEORPEEAToTz, Flo, TINDEREIZBIT 5 HEEROBARD Cs-137 4 >R MU EFEH LT,
3. fER

THEF D Cs-137 JEEIX 0-5 em T 1.56 X 10° Bg/kg. 40-45 cm T 1.55X 10> Bg/kg. 75-80 cm T 1.61 X
10" B/kg &7o7=, F7o, Cs-137 DA X2 kU iE 0-5 em BT 3.22 X109 Bg/m?, 40-45 cm £ T 4.83 X103
Bg/m?, 75-80 cm & T 7.3 X 10°Bg/m? & 72 V) | 0-80cm {EDEIRD A >~ |k V% 439X 10°Bg/m? & 72> 7=,

FEAAR A (VMR) D Cs-137 JEFEIE 0-5 cm & T 3.43x10' Bg/g, 75-80 cm i&£ T 5.25x10"' Bg/g TH V., FJE Th
HIREEN R < TRIEIE EIREDMR TN T DA B LTz, Cs-137 A X2 b U i% 0-5 cm I T 4.30x10° Bg/m?,
75-80 cm £ T 3.97 Bg/m?> TH V. 0-80cm LROBIAMRDEIKD A < kU [F5.72X10° Bg/m? & 72 o7,

DICEE S NIz A X DORIARIR O Cs-137 D 95% D3 EKSE 0-10em RICAFAET D 2 LB ghodz, T DT

— &5 0-80 cm PRE TOREE T HEITHT HBARP O Cs-137 BOEIG ZKRDIZ L 25 0.029-1.06% &
potz, £z, ZOHEITHT DBARO Cs-137 BOEIAGIT OV TIE R IC L 5 R 132 57
hoT,

Hll[l

BE IR
[1] Sakashita, Wataru, Satoru Miura, Akio Akama, Shinta Ohashi, Shigeto Ikeda, Tomoyuki Saitoh, Masabumi Komatsu, Yoshiki
Shinomiya, and Shinji Kaneko. 2020. “Assessment of Vertical Radiocesium Transfer in Soil via Roots.” Journal of Environmental

Radioactivity 222.

*Satoshi Iguchi', Junko Takahashi', Yuichi Onda ' and Hiroaki Kato'
! Univ.of Tsukuba
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(4) FMLIRD Cs—137 RESTOBRETILETABITAO=XL
Investigation on distribution of radioactive substances in Fukushima
(4) Temporal changes in the vertical distribution of '*’Cs and its downward migration mechanisms in forest soils
EAE M, B R, AR Rk R L OBE !
N UN

2011 A K 0 A B IR TR AT LU BB HE X TRk L TV DR TR O Cs-137 IRESDOE=F U I,
RS OREEN D FRMEND THBITEZMEA Lz, £72, BWNIREKPD Cs-137 77 v 7 ADHIE
EiTole, TNHELET 22 LT, FTHBITICHT 2BENRED T 5RO Z1T - 7=,
F—I—F: Cs-137 RENMN, EERE, THBITA D=L, FWNIRZ%E

1. FC®HIZ

B TR O Cs-137 RENMZONWTIEEZ OT —FBERML TWDLINR, 2D FHBITA =X LIZH
LCHEMLEBNIED L, ZNEND A D =X LDOTFERIZONWTIREMAEBRONTND, 22T, K
MRETIIINE TITHIMEE Y T LORESHE=F ) T 2FE L TELLAXTKRIIBNT, ErT7 s
VIATVA=E=IZ KO ESICY F—REKB L O TEREKERRL, BREEBIZTHBITLTNDS
BSEPEE D A BEZFENT 5L L bIT, REDMOBINOHEE SND RNT O T HBITEIC LD 5R1EK
DuHHEREFTMTHI L 2HNE L,
2. REMBLUHE

i S VR NRBT AR HX 0 2 246 (FIHATERS & 440kBqm™) (2 3mX3m D7 1 v h&#%E L, 2011-2012
FRITAEIT 2 | 2013 FFLARRITAEIC 1 B0 HEERIRAAT R 72, V2 —BXOHE HRIX, A7 L—r"—71
— FZHWTO0-5cm & 0.5 cm M@, 5-10cm % 1 cm 3. 10-20 cm % 5 cm R CTEELL . B2l - EibE
Ge VEEMIHERT Cs-137 ZWE LTz, BNREKEZHNT 272007 va I/ A—=2—F
Z—ETFTBLOLTESem, 10cm, 20em EICEHE L, 2017 F 8 A0S 122 » AIZ 1 EDY 7Y o 7% FEli
L7,
3. #R
—JEP D Cs-137 [TFHH 5 10 FLL L3R U 72 BUE & Fa 3 BRI L oD C-137 DY 0.8-

1.7%% 5Tz, 1 0-5em B8 LN 5-10em 2OV CIEREE & & ST 2@ 3580 Hiu7z 23, 10 cm
LURICRE U I B 2 B R 1345 S v 72 o 7o, BERIRIZEKIZ OV TS, 2017 £ 5 2021 EE TO 4 4
MThH, V¥ —JgaimiE LB KFO Cs-137 BEITENHA L, BFEY X —JEoA > h U DR 2.9-
13%N HEABATT 2 A SN, ZHUTIRES R OBL DR S D BT O FTHBITED 8.5-17.7%
(CHNE T 5, —J5, AROGTETHER TO T HBATICH T 2BMREO TG RERDOD L 0.6-3.0%ThH -
Too ZHUD OFERIL Takahashi et al. (2022) THAE L7z,
SE X

[1] Takahashi, J., Hihara, D., Sasaki, T., Onda, Y., 2022. Evaluation of contribution rate of the infiltrated water collected using zero-
tension lysimeter to the downward migration of 13’Cs derived from the FDNPP accident in a cedar forest soil. Sci. Total Environ. 816,

151983. https://doi.org/10.1016/j.scitotenv.2021.151983

*Junko Takahashi', Daichi Hihara!, Takuya Sasaki', Satoshi Iguchi', Yuichi Onda!

I'Univ. of Tsukuba
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BEICB TS EMESHRE
(5) FNFIBENDBRREEBNTRAD Cs-137 BATIZRIFTHE
Investigation on distribution of radioactive substances in Fukushima
(5) Effect of decontamination activities in the river basin on Cs-137 transferred downstream
*EH !
VLR

KEO AN 2 X 2 BHBRG Y, I NT B2 LT 2720 0EEATETH L, MES HAEF
Wtk o BRI X 0 HIEERAESER, THROFEW D 7 7 v 7 238N L, 1YCs EEE IR T L7228, BRijk
oo 20 HEARIRIC X D 12 I IEBREATOREEICRITE L 72,

F—I—F: KRENEES TR EIF, R, BoU A 137, R, W)

B
il

1.

wWEE RT3 EFT (FDNPP) FHilL, F=/v/ 74 VIFRFHLIK, KRKEOKIEE T A%k E
REICHH LTz, FHEZNOEL ORBEET=X Y U 7MFER 7 S, AFRINTEEN, BITIRWIZH ~
EEE LTV D (1], FRSTBYE S m Ok Cix, BUERRR Y A 7 MR O 72 0 O FEHBR YL 23 T od, ¥7Cs T
BN BERRE IR, O TR~OREYNREEBIIRPAThH T,

2. IRAE

Fox X, BRrYLHuE O TR HZEAL DN Ol TAD-CRREHE 137Cs OBEIRE, TIB~ DO HIZ 5 2 288
DV CEFERNZEHIS 2 726, BUF O BRYGHEX [ 2 WV TR RO EEE T U X b5 & &b,
R — % O CRRY o E g s 2R 5 L, 10 m 22/ fRAE O IEAM LG4RS (NDVD) & F € - Hif)
O Z EEINTEME L7z, —77, B4 (2013-2016 4F) & ARMEE (2017-2018 4F) DEPEICE7-03 5 FE
7R BLHER A 21TV, Bl & NURO M T TR & EBE OB (10 2y ORESRRE) & IRERE Y7Cs JRIE %
HEGERIZ RS LTz, EREOEET — X A GbE 5 2 & C, ROk 5 RWH e LR H O
ALY, TR AT B 6 REFEASD TR0 B7Cs OPEHHIC R E B L TV D Z & 2R MINTH 5 H
W2 L7220

3. #5R

B ORGT — %, EffEfEmsg, ORIl =2 1 v 7#ER%E2 HW T, 2013 225 2018 4R £ T
DOFER 7RG D FBRAN 21TV, 2 OFER, BRI (2013-2016 4F) O LEE AR T U x VREE D,
ZDHOFAL T Lz Z & 2B 60 L7z, 2013 42 & bl L C, 2016 IS VLA OB K RE O V237 -/ (SS)
23 237 1%8 M LT, IBAET /AT, BRYSHIERD Bk 2 12T 5 TR S IRIERE 17Cs D272 % 5| &
o Loz bammle Lz, LovL, FMOMHESRL7 7 v 7 ZEREBORE REBITBE SN2 )5
7o 2018 ARIZBWTIE, BETRMRIE, 77 v 7 A& BBRERNIE DOV, £070, EROBREIZLY,
Cs WK T L2 b 0D, FHtICREGERIE R Zev7ilE b (SS) AMMARAE L, —FH T, WETIEEH
IC RV REARIEN RS, RERERIEF IR ER3booT,

BEXH

[1] Onda, Y. et al., (2020) Radionuclides from the Fukushima Daiichi Nuclear Power Plant in terrestrial systems, Nature Reviews Earth
& Environment, 1, 644—660. Free to read https://rdcu.be/b9iAz

[2] Feng, B. Onda, Y., Wakiyama, Y. Taniguchi, K., Hashimoto, A., Zhang, Y. (2022) Persistent impact of Fukushima decontamination
on soil erosion and suspended sediment. Nature Sustainability, DOI: 10.1038/s41839-022-00924-6

* Yuichi Onda!
'Univ. of Tsukuba
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BRICEITHIBFAUEMES MHAE
(6) BRRIUKEMREDZER - AIZH T 5BFRE Cs-137 OEIE
Investigation on distribution of radioactive substances in Fukushima

(6) Dynamics of dissolved Cs-137 in streams and rivers in the Yamakiya district, Fukushima Prefecture,

Japan
JIE R, BE e, g ghsmt, B sSR!
N UN

AHIFIE VAR B2 R TR (LA = X D PRSI B O D KA FEL 8 W TN LK SRvz il 0, LKA
L, RRERRE & OVRAFRE P7Cs I O RHIBLI T — 2 IZ S W T 21T o 72, T ORER, TRi/Niikic
BV TIHAED O FEEW 53RN D TEAFRE 137Cs DU DSBS RS S 41, FET2BRETAE O L B O BN R
HE BICs JE D I 7e & TVAFRE WCs IREIC b HEH Lo 2 L AR T RN S b7,

F—I—F : TENESE AT R EIER, Y, U A 137,Kd
1. #§

S — R )BT L0 i St oo A (FEIT s, BTCs) 1E, BRARICIEAE LT
%, WIZ8E U CTRIBEE, AFREs L TERSN WD, BEFFRIC L Y, IR IIRG/NRIC B W)
TIXH KA 2> B, RIS W CEBRBEN O EICEH T2 Z LR ENTWD , —F, &
{FRE1YCs 1FKIRICPEPWFRIE B 2 "3 2 LD b, ZOERK E LT KOA A VBiathic X 2585y
B b OV L A O G S FRIZAE D TEHEL 2 DDA = X API_EI TS, L, A%
WS B R TR IR NI A e BT FEA L 72 AFZE IR e 0 ARAFZEIR, RGN A KRS, 2 DDA =X
LaiH i 5 2 & T, AEWIRICHE D IRAFRE YCs DT RME 2 [EBN SRl 2 Z L 2 AR & L7,

2. FRAE

2011 AELARE, AR HE X O PR/ Nk 3 Mol (BRyests 1| i, SRERYeM 2 Hia) R OYO K13 4 Hisiod
Y (RO ) | REE, EITHE Y7Cs IR ORI & OBRYCHE 5 LA RO L 5
T Rz, SRIERE, LR YCs IRIE IS DIEAFHE WICs I E O EitRER (Kdss, Kdorg) ZHH L
7o BT, W/ INRIRO BB E O2RFRE (TC) KUVKIE, DOC, K RE & ¥7Cs JREE DR AR~z
3. f5m

RGO PRI & ORI il O R RE 137Cs JREEIE, PRIMC KV REIRTL, Z0®%BIRRELRL
7o 07, TRURIBOVEIFHRE 137Cs Y BEIXBRYLINC —REROICIREEDMIR T L7223, BRYSZIEBRYE AT O K HEIZ =178 L
72o F77,Kdss 1X10°~10"L/kg TdH>7-4%, Kdorg 1T 10*~10°L/kg TH Y, HLKAEY D I7 3K —A4—F —IK
WMEZ R LTz, BRYHOJFFTIR Cl Kdss, Kdorg IZ TR T 278 U, RERGLFEFR T3 s m 2 -
L7z, SHIT, TC LURERE, WHAFHE 1YCs IR, Kdss MICIEDOHAR] (R? : BUBHE > Kdss >IA{FRE) 23, W1FHE
137Cs £ & DOC, K IZIEDFER] (R?: DOC>K™) MG oilc, T b OFERITAEMD DO OUAFRE 1YCs
DOz RET 5 &4, BRI X 2B E OHMAEFRE YCs IBEICHLFH LI 2R LTV 5,
SE X

[1] Iwagami, S. et al. (2019) Six-year monitoring study of '3’Cs discharge from headwater catchments after the Fukushima Daiichi
Nuclear Power Plant accident, Journal of Environmental Radioactivity, DOI: 10.1016/j.jenvrad.2019.106001

[2] Murota, K. et al, (2016) Desorption kinetics of cesium from Fukushima soils, Journal of Environmental Radioactivity. DOI:
10.1016/j.jenvrad.2015.12.0 . - . . . . o
[3] Nakanishi, T. et al, (2014) '3’Cs vertical migration in a deciduous forest soil following the Fukushima Daiichi
Nuclear Power Plant accident, Journal of Environmental Radioactivity. DOI: 10.1016/j.jenvrad.2013.10.019

"Taichi Kawano!, Yuichi Onda', Hiroaki Kato! and Fumiaki Makino!
'Univ. of Tsukuba
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BRICEITHIBFAUEMES MHAE
(7) BEROFEMICETHTIEEKENZMBREXROERICRIZTTREDETILE
Investigation on distribution of radioactive substances in Fukushima

(7) Modeling the Effect of Soil Moisture Content on the Variation of Air Dose Rate in Forests in Fukushima

Prefecture
*EF‘E‘ %& 1) I\Ea %//ﬁqg 1) jjuﬁ%’\% g‘L%l
[N N

RO ZEMESRIL, BRI —FNRIETAALNTEY, TOERNDEEEKEDO LHTHDHZ L0
PIoTND, £ I TARIPFETIE, HEOKPRIEZ R T EDNEE VT HEE KRS L ORI ERE D
FACEHEE L1z, S 612, TEEOBEKIED RN OZZ MR ER O LI RIT T LA L,

F—I—F: ERhilE, THEEKE, ERHEEE, BAKE
1. ¥E

2011 FOMEGHE R FHTH - & LB PRI L0 | B ROBROERBERIT B L,
FRAROZERMR R A HEE T DBE, TEKS OFBIIR X <72\ (Malins etal., 2021) NE &2 —J7T, WD
WFFe 4] (Schimmack et al., 1998) 20 MEFFDOE=% U o ZFHERTIX, HEEGAKRO LFICE - T
R ERMET T 57 — 2B MEINTEY | BKEEO TEEKEO LRI L 5 OB 5 4 re
LTW5b, AWFZECIE, BN EEZ AT, BITREE (EONE) & K ROBMREFMCE=4
Vo7 L, BEKGOT =205 L BRICL A EMMELROLEHET 2 FIEEHBE T &
EHMET D,

2. BSRiig & Ak

B EJINAT O 2019 4 5~7 H | 48R RIRITET 0 2020 4 5~7 H ORI H, B Ciosk Lo 22 aER b
THEEKED 1 B T OF7 —# ZH\W e, 512, [KETONAK, RITATORET — & % H TR
DORLDEDREEZFIE L, BEH L EEEKRE DO EZITo72, AT, FEHITWE D ZEMREROHE
EBIToTz, £lo, FARTIBITITROKERFET 202 FAHUIROBAKMED TR 2 HJE L7z,

3. #E5R

TIEEKBEOHEE L, BERA N MEOEWB K ORMFEDINREZMAGDED Z LICX - T, RMEA 0.7
ZHZ DMEILERET B 2 L R HETh o T, A8, JIWA CIBAMEREEL TO B 720, B R
10mm LA F DA TIEESRGARD LRI TS <, ZEMBREERS ER LRVERI 55 & 725773,
IRBDETALLARETH o2, EROET NG, BWIC LB EMBREEORTEMELLL 25, R
75 0.65 222 LVBAMEZR Uiz, LLED X510, AR CHRRD b BREAROHE, 220
IR 2 HEE A TRE L 72 1) BEO W k> 5 B0 HREAROHE, ZZRIR TR ONE b THE L 72 5 72,
SE X
[1] Malins A, Imamura N, Niizato T, Takahashi J, Kim M, Sakuma K, Shinomiya Y, Miura S, & Machida M. (2021). Calculations for

ambient dose equivalent rates in nine forests in eastern Japan from '3*Cs and '*’Cs radioactivity measurements. Journal of
Environmental Radioactivity, 226. https://doi.org/10.1016/j.jenvrad.2020.106456

[2] Schimmack W, Steindl H, & Bunzl K. (1998). Variability of water content and of depth profiles of global fallout 137Cs in grassland
soils and the resulting external gamma-dose rates. Radiat Environ Biophys, 37, 27-33.

[3] AREFT. (2020). Rk 31 ARFERAMMEZE ST 2 B EM B AL HS Ik S5 A3

[4] Kobayashi M, & Shimizu T. (2007). Soil water repellency in a Japanese cypress plantation restricts increases in soil water storage
during rainfall events. Hydrological Processes, 21(17), 2356-2364. https://doi.org/10.1002/hyp.6754

*Miyu Nakanishi', Yuichi Onda' and Hiroaki Kato'
! University of Tsukuba
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BEICE T SRFEMELIMRAE
(8) BEEEEETIIOBELLES~DEA
Investigation on distribution of radioactive substances in Fukushima
(8) Improvement of the MERCURY model and its application to the Fukushima
WA —est BTE B2 IUE dEL Bk KR!
YRR F 0TS B TR

N 2 A8 LYEEA~ R T D ORI E &2 K RE R S HEET 2 72012, S E R e E T 7
JV MERCURY (2 GIS Z{EH L72/3T XA =2 REFEKRONT A —F Fiif{t FikE & A /T RFEER TIL,
fRET A~ L= 2 BT 5,
F—O—F:RHET NV, BEHE IR IEEREL. GIS, HEIF ¥y U 7 L—va v
1. #E

T2 DR~ LR T 2 B EE & OHEE T, IBREIC T 2 B EEEZ B 503 % BT
HECTH D, BaHEE > T AR HEEH#HEE fEE72 MERCURY <7 /L[1-2] Tk, A0 &% o FEHIME & s
L. TDOF—=ZIZEDEEDNRTA—FDF v VT L—a U BNRETH D, INFIA~DOEEE > v LA
T EOHEEREE O Lo 7o IZid, IR &S O ERINEEERR) NI 537 A -2 REFIEEL, FE
BHEOSH 2NN 537 A =2 O x )V 7 Lb—ya VIBEERLETH D, AMETIE, GIS %
IEH L7e T A= ZBREFERORT X — & it FiE AR A R, TV OREE % BEE LT,

2. Bk

MERCURY Ot EFtHIZIL 3 BEX v 7 BT ANEH ESND, 3 20X 7 b O B G TR .
U3 L O F/KIRICKREIG L, 2 S &R E & /2 5[1-2), # > 7 EORHICET 537
A=K 3OEH L ITHOREURICEATH/NTA—H 2 OOFFHE DEHEERNGDORT A=K L LIz, %t
SRR O S (100 m [HFR) . BUREE (100 [IRR) . THuf| ), T8 RgME O mELE% GIS T
BHIL, 52037 X —% % BB, Wil o B2 B L U CEBRREER Lz, atm)il,
REJI, FEI, BTERRICERR L 7o BN & @il || CHUS L7 mfg S b 8T A — X ZRE Lt %
Fhi L7z, HEIF ¥ U7 L—a U iel LT=2— hyE, PSO {£, SCE-UA 1EE L U1 Xl ik
D 4SORMCTEEFE L, ERRSEINCEA L,

3. R

) 1| 2 5k 52 & U 7o BRAIE DS e, A7 AR EE o0 3] 1 8 D AT L2 35 CAR T 3375 RSE 7% 0.44 FREE
Ly EREYFRICHE LI 4 W) & Dl W R R E ot —FF, BEIF Y U 7 L— 3
UHEREIZ OV T, RSE DIEA = = — b > (0.29-1.5), PSO ¥ (0.28-0.56), SCE-UA i (0.18-0.39), X
Rtk (0.29-042) E7noTz, RTA—HERIZZEENH Y, =2 — M AETIE ISR TE 72
WH DD, PSO ¥, SCE-UA 15 KL OA Rtk T+ e i 2 i T & 7=,

BERR

[1] Sakuma et al (2019). Journal of Environmental Radioactivity, 208-209, 106041.

[2] Sakuma et al (2022). Science of the Total Environment, 806, 151344,

AFERIT, T SRBITEFLFE (B 3 R T Miak 505 S RS Tt (OB W) IS X % BRI 1%
DEEAR) FHE] OERO—ETH D,

* Kazuyuki Sakumat, Masahiko Machida!, Susumu Yamada!, Hiroshi Kurikami?,

LJapan Atomic Energy Agency
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EEICEITHHAMENERHRAE
(9) KURAMA-IIIC & B EHRE= Y > J DHIK
Investigation on distribution of radioactive substances in Fukushima
(9) Current Status of Radiation Monitoring by KURAMA-I|
ESSERES
RERE

ETY—RA VAT LKURAMA-IOHIRICE DK EZY VU Y/ BITORRBMZBN T Do FFICHETE
VEIC LB TEFROTRCZRFEIT 50Ny b OFEERMSICHITEEROTRRP, BES L U AHRE
TE=F U YU RA N TOKURAMA-IDIRAZRBE L IcMPPCR—ZAD Y v F L —¥ 3 VigHER DR DK
MR EZBNT B,

F—7—F  KURAMA-I, £HFR, v F L —2 a3 ViRibEE ZRKREXR

1. BU®IC

REBEE —SFHUCHIS IR AR S N-GPSEE KRBT X 7 AKURAMA [1OHKEFR T
HBKURAMA-I 21132 EBEREENHD. BoNHARH201 7TEEDOKEEREEY ) —XBKETITY
BNz WROBEFHKEL BIBEZCHARBROBRICOVWTRENT 2,
2, KURAMA-IIICED K LIEFFORKRIEORY b

BEE—FEERADOHRFHEYME TELRSINCEBOLOETIE, BRETERICHESELIBEDOERLIEXEDE
THELGEETH D, ZOBBEADTIGE UT. KURAMA-XIC & 2 HEFRBE & DHNFEICLD T
BZEORCAREROR Y FDFRFENTET Uz [4][6], SHB3EENSDEAFEEETIE. FEER
WEEDOSERBFLENMEE SN DMBANOBERILADAERREICEF Ulco SF3EEICIZ0~T10 kBg/kg
DOEF TL25%REDRE CLEFLEEENMME TEDLSICRD., BREREXIB G EDEELRBRXIET
DREBEANDICANSERFEI NS, 2OOMRY MIREBHNOBESREERBEEICEAINTED. 2R
SEBEERICARITCERNICLIESFREEDNE DTN S, ERICEEENTONZEHZATOKR
SHEMEOEN - BRNGERICETI2MENTEONS LHRFI NS,
3. RERSHRE=9 Y Y I\OBAILAERENGFHRE=YI VTR FL—ya ViRHBOMKE
KURAMA-IITEIED & % Csl(T)+MPPCie 85 3/ N E/L P TIRIBEER L ICERN TH %, o245
EEXTORFHRAETOETEE BIORREED LI, X vy aBILPWATHZZETA[7] % BE, U fo AlHkE
EZHYVIRANDEREE NS5 E, KURAMA-IDSERBRIFIEREZRKITTWS, 2 TEERE L
VERRICBESIND S EIEHEXETORERGHRETAICE U 7CsI(T)+MPPCE R DM RREICEE
Fllco ZORTHICEEDNA(TYY Y FL—Ya VRHBOBZHI RO DDOHEPSIRERAD
BIEEHEILARZ B UHEEOBMEICDOWTHRET %,

SEXHE

[1] M. Tanigaki, R. Okumura, K. Takamiya et al., Nucl. Instr. Meth. A726(2013)162-168.

[2] M. Tanigaki, R. Okumura, K. Takamiya et al., Nucl. Instr. Meth. A781(2015)57-64.

[3] BFHRHIEES https://www.nsr.go.jp/news_only/20171226_01.html

[4] BMOKERTSE http://www.affrc.maff.go.jp/docs/fukushima/h30kettei.htm

[5] M. Tanigaki, Y. Inoue, S. Momota et al., accepted for publication on Radiat. Prot. Dosim.
[6] RF AT http://www.nsr.go.jp/data/000266339.pdf

[7] ZETA Alliance, https://zeta-alliance.org/jp.php

‘Minoru Tanigaki
Kyoto University
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2022FRKDAE

BEICHE T LB EMERE
(10) BEEFETH—4M X T L ASURA O T—43 BiTEORKRE
Investigation on Distribution of Radioactive Substances in Fukushima
(10) A Study of data analysis methods for a car-borne survey system, ASURA
g 1!
VRTIR R

ARFERTIE, BEIVFETY—A A7 L ASURA THIE LT =2 0L U A0 aR5 2 &
Z HAE & U CHEM L 7oA K DT IE DO REHI DWW TR E T 2,

*—D0—F: W@EFH IR RETFE, BEEETY XA, BiRtEET T A
1. 8 R FHS MO R BRI R K OFE GUIRBL DR & FLEkicE 5
FAHR L LT, ASURA ZBH¥E L g M T oI 2 Mke L Tl L T 72,
AHEFTIE, CNETEWLTE/ ASURA IET — ¥ @952 & T, iE
B b D22 BRI OE O Y v AR E R 15 D R EIC oW
THRE LR 2 RS T 5,

i
kN
2. ASURA [SDIVT  ASURA (&, $mlEiig T 5 T MO IR EZ R d&=|
Bz 6 A0 CsI M (HBYHOET % L CRi%A4 EFo 6 Fiic — SRR
A TR THER S, &SRO R (BELREER O =3 L ¥ —F5] () —ZEEAUE
' : HEEiEHE

L. SIKIC & B % & B O 7 TR CHTE L7 () 7n 5, 22

ORILERAS T BT IS 5 5 b D% 5251 THRINTX 5., “
[ 112 ASURA THEKA D 1 HOSBIREZ B Lo E 2 £, AL E

ASURA %45 L= BB ASEIRICE S < & 2 A= pitsoitoersy X 1. ASURA THEES O

MU, Kok E . g% AME ST 5 (R1(A) OT, Bk  ORERE LRORE
BRI ASHEE T B, E/l X RIBAIIER L R BB CllE L TREOA A=Y

[ % B SRR 1 o0 Bl s B> b BERED R TR & 0 (B AR TE B (B 1 (B)). MLEOD X 5o Hiflize

BAEAD T L DM AT ToH 578, BEOHLILIBERBKRE S5 - TNE Db 70 & L0

HECHENTREE R 7230 . ARWIJE CIIMEE 2 0 5 2 L 2B LTV 2,

3. A& ¥R 13X Neural Network Console (Sony H) [11% JHWTHEM L=, ZAHT — 2 1%, FNcHKk-S<
HLOEREICHET D Z LR 720, Geantd[2]Z2 W2y S 2 L—3 g A2k D ERR L 7=,

4 RBESEOBE  ~ 4TI AR TR ME 2 B L OV HEETE 5 D L AR LT,

AHBIZONTIE, ¥ a b a Tk WEMARRIEOT — 5 2 Ek Y8 S U@L a0 . EZlF—

IO RO & 0 AN R ESH = & % BT,

BEE ATFIEIR JSPS BHFEE 22K04983 K UME k78 B 3042 25 MR 0 Bk & v 2k L 7=,

BEXH

[1] Sony NNC, https://dl.sony.com/

TEER

a

[2] Geant4, https://geant4.web.cern.ch/

*Jun Goto!

"Niigata Univ.
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2022FKDAE

BRICETABRHNEMESMRAE
(1) EERRERBANOZEMBEERIMIFRIZOLT
Investigation on distribution of radioactive substances in Fukushima
(11) On the characteristics of air dose rate distributions inside and outside
of the Japanese wooden houses in Fukushima Prefecture
o, AV X T Ly 2 BTH BEY, BN !, EW T A A
'JAEA, *HIER

B ERAREFZRENSOEMBERSMAORFEREI LT HZ L2 ERNE LT, EMRER O E D
ﬂ%@v7ﬂy5_&UVV?V—V5Vﬁ~N4f—5%ﬁWT¥ﬂ%E%ﬁOko%®ﬁ%\ﬁwﬁ&
LT C MR E RN Re » o, FRIGVIFERED RN -5 L TR BRI ERZ R T
— 5T, FRNOZEMBERITIBIMNIIEARTERBERDO AT Y XD/ IN ENGhoT,

F—O—F: HEREH I RET. REFRRE, ZERRER, Ho~Tny Z—

. FCHIZ REEF ORI ERIT, W%ﬁt/¢A®%f%%%§\ﬁ“®i5ﬁ%%ﬁﬂ%ﬁub\@%
IR OB OFE(E, M, Him BRSO X 5 2800 %m®%@%§ffm%ﬁ@ﬁﬂ%ﬁﬁ
DB Z W e i n T 2 & e D, AR TR, AR O AIEZERIC ZEIMRERICAE R L,
%Kiﬁh\ﬁﬁ@ﬁ%%ﬁ:#%ﬁ&@%@%@@ﬁﬂﬁ%$%ﬁ@%@%%%#:?é:&%ﬁ%&L
THEAFEZITT=2DT, ®ET 5, %1 THEERITEOEE
2. RAME FMAEL, 2019 FIZ [ g iman TCS-172B y FOvs—

8 5 AR AT OIRTEAT S5 12 B 5 K1k

® 25.4 %X 25.4mm. ® 20 X 40mm.
SR A REICEN L x5 R EETESE
REEAGICRHL L IEZBOW Na(TISoFL—8 | FIRFuHLoFL—4

B MR REOWELUWE geps | 4 %M. 8630 Bk
“%@ﬁﬁ%”Of‘”ﬁﬁ FOU Gusznamm) &10% P
EN X BRI EN AT RER y 7 v
— K ONTCS-172B Hr—~_A A —=F 2 o (R 1), (MEOHEILy 7'v vy Z—ITH# S 7z GPS B — X
. e R & RIRECE M T ATz,

3. REMNMNM-HEHTHEHBERNMORBY CHREROERESMEZHET S Z & T, ZREEY Oy
fizinZ ENARRIZ o7z, LvL, ZERAVICEBWTIX, MBFREICE e 5 0ERNCHE L OB
MAEET D=0, BHRIC b T 5 2 LI LUV b OSSR IC H A~ CIREE O 22 R B RN E N 2 &

JEAFIZ R & 2551 13% OF S OZERIBERENEN D &, ZRTUOZEMBERNZEN SEEN-5TIC
LTRNZ L3R SN, o, FRENOEMBERITIE LY 2 BOFREWMEARH 0D, 2
AMTHARTEMBERDONT Y XD NE LS FRENOREMEIC L 52T HE D ooz,

4 W v 7oy X —EEAVT, KREFBENIOERBELRO N 2 B Ui R, FZRI ORI RR

FBRECIRDUTARAF L CHE R # 2R T DI L, FRNOZEMBEROGITNC L D5EE}T/NI NI L2y
hoT,

i ZEAEOBICII EREOCEBERBBREICSZ K W hETHEE L, 2 I E#HOBEERLET,
ZOMBITREAELEFE AR 31 FF BOHREREEHE - BERLERFE (HBROMRBEEIZR DI
FEPRBERE) | ITBWTEBLEZ S DT,

* Minsik Kim!, Alex Malins', Masahiko Machida!, Kazuya Yoshimura', Hiroko Yoshida? and Kimiaki Saito'

1JAEA., ?Tohoku Univ.
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2022FMKDKR=

EBRIZE T 5B EMES MRE
(12) ERAY OERHRBR L DKREFRICHT SRR TRBERFRR L
TOHERUIE S DEDRE
Investigation on distribution of radioactive substances in Fukushima
(12) Representative dose reduction factors and their ranges for wooden houses by the air dose rate around
each house and their sources of variation
HEME ¥, 4 BUE 2, Malins Alex 2, B B2
VHRAER, 2JAEA

2012 5 [H « BUBEEERR /R IR O EZIT OV THlkle L THEFA O ZERIFEFRZRIE LT D, BrRYLATR
OBRYLDN D 5~8 AR L 7= IC 1T 2 RKiEER OMEAREIREE Z N ENOEFE D OZHFRERICK
LT my hUIERERE D, REA R BRI  ORER 225 2 1572, MERBREOIE L > X DR
K& U CRB ISR, (EFE 0 ofmsiE, ZERAA T2 EORBNEA LTS Z EBRB I,
F—T—F  REAEGRE, EHHERER, REER

148
BNOFHREIL, BAOBEFIROREENEL T X 2855121%, BAOMREICHREBIREL (Reduction
Factor, RF) ZF U CHIIND, FIEFHEZOYHIIIAE A AFREDO RF OREN LM E LT 04 & H
WA Z LT TH D Z ENHERINTVA[L,2]25, BRYLCRERIFRME & & © IR O Z2 R &R KR L 72
L&D RF OFEDOZEAGITH LI I TR, AR TIE, 2 E TICHE L7eERE FOICHEEIT
VN, AREEF OREARHIRE &2 TR L. EFE Y OZERIBERN 0.5 uSv/h & FlE % & & DRFH72 RF E
ERFEWOFHEEZTE Y OEMBER T LITRDT,

2.7

FREBIRELRE)IEEE FRLORIC LV ER SN TE T D, 1. DRONF &b ARSI L D
FHHEEGAEETHD, RF = H*(10)in/ H*(10)out (1)

Z ZC. RFIGTHREREGE, H*(10)n « H*(10)ou [ IETNZNEN, B O lom FEY ERE RS,
3fER - BE

FEZE D OZERIFRERI 0.5 uSvh 22 T\ D &
X IERDORELF UL 04 DEEITHBN, £

K1 EREY OERBFER T L OREFERK
DRI 73 R BAK IR AR B ORI 7 i B

p————
£ TES L 21T 04 THAMYTHD 2 L BRSH iif)@lf P -
Fo. REH RS SR A iR A e 1 | H WSv/

ICF LT, BRERRROIE o2 oFE L LT | BREHBROR 0.9 0.71-1.00
BEARR AR . (508 0 OREEE. FRYA T D H <0.1 0.8 0.73-0.87
WESEA LTS 2 LSRR SR, 0.1< H <0.2 0.7 0.60-0.80
BRE ARRFICIIERE A T F Y THON RS B - 0.2< H <0.3 0.6 0.46-0.68
ERER R R TE (RO BIR 2 FsEH | 0-3< # <0.4 0.6]  0.48-0.68
BEHEIE) | I2BWWTERL-, 0.4< H <0.5 0.5 0.41-0.65
BE TR 0.5< H 0.4 0.36-0.53

[1] Yoshida-Ohuchi, H., et al Sci. Rep. 6 :26412 (2016)
[2] Yoshida-Ohuchi, H., et al J. Environ. Radioactiv. 177 :32-39 (2018)
*Hiroko Yoshida!, Minsik Kim?, Alex Malins?, Masahiko Machida?

ITohoku Univ., 2JAEA
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2022FKDAE

BRICBTSRAEMESHRE
(13) ZERERAFEICED  ERNBEEERFZRHOFE
Investigation on distribution of radioactive substances in Fukushima
(13) Evaluation of indoor dose reduction factor based on air dose rate measurement
epg IR, EA !, B R, R EE & OB BAK B2
JAEA, 2HY Y 2—3a VAR HAR

ERISOmWEBNOZRIRERZEE R HET 5720, BRATOZERBERIEICES S, KRR
M & D ZE R ER 2 BB L CEARERBIREZ MG Lz, WES, FrEEREARSXKIRke A+ 2810
ERNIZH L AREB IO a7 ) — MEEWICH L, 2021 FI2FEM L7, FH0 L 72BN EIREGR I DR R AE
MW TRAMN MR ERD D BNEMBRER LM LR, KRB OB ZE LS E13T 9 TRY
AN TRAERIE DN S <L KV KE R BRNZERBERPHEG TE I,

F—0—F : \@EH - RET RS, oY R, KRR, RIS

1. #E

IR DB FE S 11 ERE U2 BE, MR IEE U2 BER PERRR D) © OAMIRIE < 23 287
BT RREE & 72 o> TV D[], SMEBHIT < BREDOHEF TIAE A2 i b & < WTET D BN[2] D 22 fIft 3 2 WG
BRHERT 22 ROOND 72D, BH L BNOZERMBRERORNEIGR 2R T BN EEBAEL, A
DHIE S MEHFHET VBN CTEERNRT A —FD—2Thb, BENREIRBIREIIRAEREIZ LDy
7770y NERBER L FHHEROZHBRRERE TRARDBIZ LD, RABMOEBRLEETHZ LT
BADOZERM#HEREZ LV KERSHF TE 28BN D, ABIFETIE, BRSTOZEMBERIERR %
HIZBNBERBE R L RO, RO ELZE LS E Il BNEMBREROHIDEEN LD L 51Tk
fE3 % 75t L7z,

2. Fix

FrEE ARSI 2 A2 BIEENICH 5 135 OREREWIB IO 71 O 27 ) — MEERBITK L,
2021 I BAE TOZERMIMRERIE 2 8 L7, SIS 2 BN EIRBIRE RF 2. BAM M ER
2R3 2 BNZERBREROL, RO REZ BB L BNREIKBIRK RF, 2, BRI ERBRER) S
R L 2Ny 7 7T 0 REMBEREZZAZ LGNV THER 2L LTHEE L7z, kK7 RF & RF,
DREMZ A TEN LRIV ERIBERN O BNERMBEREZHE L. Th b ORE 25 L7,

3. MREEE

BPBREIEBAR ORI CEATFIE) 13, REEYO RF) T 0.58, RF, T 044, 2227 U — MEEY O
RF1 T 043, RF, T027 &72o7z, b & MO TRNZEMBRERZHER LR, AgEB L= 7 ) —§
EEMOWTNTY, RE 2 MW TRABHEOR B LB LIS EICHREREN NS 20 KV EEORN
HERE & e oo, ARERIT, REICET AT MBEOHEFHITEH TE 27120 T | A% OFEFHKHF
R 1T DML S BEHERTET VDR T A—HPREICEE R TH 5,
BEXH

[1] World Health Organization, 2012. World Health Organization, Geneva.

[2] United Nations Scientific Committee on the Effects of Atomic Radiation, 2022. United Nations Publications, New York.

[3] Matsuda, N., Mikami, S., Sato, T. and Saito, K., 2017. J. Environ. Radioact., 166, 427-435.

“Rina Sato', Kazuya Yoshimura', Yukihisa Sanada', Tetsuro Sato?, Tsubasa Mori? and Marie Takagi?

1JAEA, Hitachi Solutions East Japan
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BERICEIT5BRHAEYE S FHRE
(14) K&EH Cs-137 BEEORYMNMBOFELYE - FxIL/—E LEEEHIC
BT

Investigation on distribution of radioactive substances in Fukushima
(14) Similarity of long-term temporal decrease in atmospheric Cs-137 between Chernobyl and Fukushima
BEom, RE 5, *PINY i+
FURERFERFEGE S AT DG R ERE

F b — b HiE L OEEFES RO KK F Cs-137 BEEIZHOWT, EBIRARBINT —% 8 v N & it
Boay U, BEIRIZEHFEORFRTTRE L TV ]NEEHIWERIcBNTBLE LT,

F—J—FR: 7OV, REFRL, EK SR

1. ¥E

1986 F=-DOF =) ) 7 A U FHORKZHH Cs-137 JEEIX, FaLAE, v o7 AEE HIC kY 30 L EoE
KRBT G TWD[1]. —JF, BEFEICENTH AAROEHOF — A LV EERAL X OZ OUTA
TRIBRICEHIA T BTV BR][3]. AWFZETIZF =L/ 7 A ViR 5 # Fi(Pripyat, Chernobyl, Baryshevka,
Kiev, Polesskoe), &k 3 7 Fr(FEFEATITAL 0-6, O-7, fk5 KFAEN), Bt 8 HURORFRINIE L Tk z17 5.

2. fEFR

A2 TRIORT. o~ 7 =F 20— NiE, Ktz B0 2 Pk s &I wf?é&ﬁﬁb,m%
DOHALZ T o 7o HLIZ XD 8§ A DORET —Z 1%, —AROBEMR & L ATRE L 72D, EORER, 4
k%w%®®§%%@ﬁ§®$%ﬁ%xw/%fu&@%Tﬁ@bfmé:kﬁ%%ﬁ:&ok.&%6@
FHTY, Cs-137 WE DD O LT id t (Fln b Of% ) D~ & I O BUVVEAIIC K E NI
FLENTWDEIICHAZD. B8 —ADFE TS Lipot,

FHE OIXLIRL, EHLRIZEB T 2 B2 KRKTIRE C) 105
DOWHEIXTRROBEBETHET 2 LDOET LV EREL T 104 P . 1
5[4]. £ 1000 ey !
. S

Ct) = A e't t43 (1) L] !
DI A ERHIBFAD Cs-137 OMMERRICHBIT S & of | ron
i, 2 XFEDRI 7R ER GBS YERREE O B e Hds L O 1£§ﬁﬁmﬂﬁ LMM@EQJ.]
JFREIC L 522 TORRERDOEGH) Tho. N(1)IZH I B weers

10 50 100 500 1000 5000 4p4

N5t B DORM-431TIB LZ-133 TH Y, KFETEHLN
TR LT WER L o7z,
BE R

[11 E. K. Garger et al, J. Env. Radioact. 110 (2012) 53-58.

Days after Accidents

[2] A. Watanabe et al., Atmos. Chem. Phys., 22 (2022) 675-692. https://doi.org/10.5194/acp-22-675-2022
[3] T. Abe, K. Yoshimura, Y. Sanada, Aerosol and Air Quality Research 21(7) (2021) 200636. https://doi.org/10.4209/aaqr.200636

[4] Y. Hatano, N. Hatano, Atmos. Environ., 81 (1997) 2297-2303.

Shu Mori, Eiichi Suetomi and *Yuko Hatano, Graduate School of Systems and Information Engineering, University of Tsukuba
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2022FKDAE

EBRICH T HBFAEME S MRAE
(15) GEFICH T3 Cs-137 EBEDFAER
Investigation on distribution of radioactive substances in Fukushima
(15) Decrease in Cs-137 inventory on paved surface
BT 1 AR I S/
1JAEA

AWFFRITEIEEE 235 1T D Cs-137 T BOBUHMII K 5 NRTEE) O 8 A4 300 L7, L& =ITFREC &
D 80% LA LA U, E7ibEEIT, BRYLCED & R R EE D L 0 & b EEF R R AR ER X e 2 i
AR (B Lo, LA RIZAFEEEI DS Cs-137 TR BOKBICHF G5 2 L 2Rmed 5,

X——F : \@EH R/ ER. Cs-137, &im, B, vy

1. #E
T O BRI ER L., B ERKE CREREE X L0 LD T8 2 EnREINTWAIL Z D
DIRE DI ABNEENCER T 5 S SN D0, ZOEBIIONWTHLMMNE o TRV, ABEINCIX

vasd|
RLWKIERR . THAA PO AN FHOBELE L o xR ESNEE . ZHDOTEENCEE S ik
U LAORBRNPERBREEOMBICET G LTV D RN D, FRCHizEmICIbE LIt v 7 A0
THEHIZBIT 5 FELIRO—>Th 25—, AMIEBOR @%xiﬂﬁb%ﬁw&%zgmé EN IS
(IBRGE DM, AREB) & R IHEEE & 22 DREHE R Xy, ROVCREICER L, 2 b OHRE L Ei%Emics )
% Cs-137 (LB B DOWBMEN & OBIRZFAL 2 2 L 2 HigE Lz,

g
=

2. Fi&
Csm7%%%ik%m‘&@%ﬂmwﬁ 18 B AR L DK, R OV PR S8 X Ik (N7 13 2 it 1
KTZRIZ 2014 D26 2022 42 HNTEF 12 [B], ek 18 His THIE L=, HEIZH G =2 ) 2 —4% (30 mm

J=. i) i 2 72 AT Ge *%W*ﬁﬁj % (Falcon-5000, CANBERRA, USA) # vy A7 K
NEEAG LTz, v #RAY RLiX ISOCS (CANBERRA, USA) Cf#fT L. Cs 137 B =2 RD 7=,
3. MREEE

PRSI L D Cs-137 ILAEEOEBRRIT, 9 80%LL ETH D Ll S, ERGED < & Cs-137 i
BT U722y, £ O IZANRITEB) O 72w s IR & 0 & sl EEFR 7R g R oD DXl Tl 7
Thole, Cs-137 LEEIL, ZHEDZWVIE DT BIAICH o7, DLEORRNS, BREDSMIE BE
72 NGBS B & 7 DORBIC T 532 Z L VR S e,
A
ABFFED —EIIERETE ZREFE 50 3 F R R B - (A LR (B OBREBICRD
T FHE) | ITBWCERLZHDTT,
BEXH
[1] Yoshimura K., J. Saegusa, Y. Sanada, 2020, Initial decrease in the ambient dose equivalent rate after the Fukushima accident and

its difference from Chernobyl. Scientific Reports, 10, 3859.

*Kazuya Yoshimura! and Tomohisa Abe!

1Japan Atomic Energy Agency
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BEICETHIBRFAEMES?MAE
(16) BBFEZAV-ZMRERLLLETILOMRE
Investigation on distribution of radioactive substances in Fukushima

(16) Development of air dose rate temporal change model employing machine learning

MTH B2 ', Xudong Liv’, &K B3, “75iE /A
'TJAEA, ’BRIUG,’ ATV —F&7 7 /mn o —X

FROEL D DD K U FHE Sz BT —_A I X0 B Sz KEOZEMBEET — 12k L LASSO %
W fENT 2 R L, & D X D ZRBRE M 2 FF o e B O E A DI S LD N ERIE A v ¥ 2 BT
7o FEOBRED I & OV W EBR BE U 2 1 AU b3 2 R 2 B m A3 B S iz,
F—I— R EEEi ERREE, EfTh—a 7 —%, BIEE(ET IV, s

1. 8

& BT & 0 A T T R o0 22 R SR O P B A 1 R ARIR IO R Xy TR D | RRIC
AEVRERBEIC I B B E R I B E IC AR THE ICEHS BT 5 2 ERH LN SN TE T, ElkE
RO 2 FRBLT D OB 2 T ARERE SN, IS ARRMAE 52 TE[1], AFZEC
BOTIHHEZ & OB E™ %2 L0 IR Z 72T T AEERT D720, iE % [EE U2 faE B Kot
DOFTZEMBRER DWW & RIT DT DI FE 2 Lo, ZORRIZONWTE LD THET D,

2. HLELER

ZERERR R T — & L LT, SCRHE M OEIT OEFE 232 ) TR N £l L 72 KB EI T — 1 D
2 B 1RQ2011/6)7> 55 13 R(2016/13)E TORERAMEH L7, 2T 13 BOWREI TN, [F—HE
Ay v a2 T1R2ELLEOREN TON TR 28 A THEM Lz, RENHD5E121X, KEOZRWA v =
DRI DT — 2 D6 RIAME 2 #eE$ 5 [Bl)fE 7 /L % Random Forest 2 AV CTERL UM 2 =i L7-, 7=,
FHAR MR BEROLBEMEN 27T A v aDF—Z XA LER LN & & LT,

B72 DB BRI & R o FE A BIE O T CZE IR E SR ORI 3K S D EARE LEVERIG ST 21T 78 o 72,
A 0.1 4B, IR ED 50 4F0 Rre A BB A £ 50 OB OE S FHER L. MRFEO 1ETH
% LASSO Z MW EHTIZ L0 ED X 5 70 BB M 2 FF o S B O E S NRINS N D 0 EREA v v =
BTz, G 20N T — X OMN A BT 5 2 & TARKOT — X PR3 % 2 b % 1E L
<HEZ BIIRIBTE G 2385 T 5 7212, BRSNS IERNEIEZ N 2 GRIRS LD BB o5& HIfR L7,
RFEMGEEZ AW CIEAMEEORE o 2 FBIZRE L

f:o 100-;
LASSO (2 &V & LI BIBORBERZ K 1IR | gukss
T, MTHBSPERMAfc v Yey P LD L g0
A A= ULV RIEDO K& SHRLTWD, MEFEY  §F =
U 7= BREE 8 K 0 BV S & X O 0B B IFRT U 2
%, BUCEREICE LR AIC K 2R R S R
MRS Ly BRI L T\ 2 & O e 20,000
ARV PYIRVN F—gHLV b
3. F&H 1 LASSOTRTE L =R MBI R 0 R 0 E

FRER OB O % AV CE B3l O 72 Rk &5

DELETT VEIERT 2 2 & 25l Aa 7z, LASSO ffHTIC & 0 8 HBIS DR E 2 T E Lz fE 3, BREZ NI 23
AT & 0 BN T DA A 52027220 . W= FREOAMEEZRB T A RN b, 5%, &
FiEE SRR T— 4y MCEHALTLY o d 2Em2HET 2 FETH 5D,

B35
[1] S. Kinase, et al., J. Nucl. Sci. Technol., 54 (2017).

*Masahiko Machida!, Liu Xuodng?, Naoki Tanimura? and "Kimiaki Saito'
1JAEA, >BRIUG, *Mizuho Research & Technologies
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(17) UNSCEAR M2020 R8RS M4 S v/ ETILAQT—2 3077/ 28H
Investigation on Distribution of Radioactive Substances in Fukushima
(17) Location Factors derived from UNSCEAR M2020 Dose Rate Dynamic Model
"ARB# R FEH BB NG BRL £HF F-L SR AL Tk BAL =E B Tk A8
LRF IS, 2R KhR

AR T, BEEEHEBEOARNEMELIRELHEE T H1-0OIZFAFIN T, UNSCEAR M2020 $REFRF 1 F3vY
ETI)LE JAEA 2017 ERHFERFRETIILELERL, SRR O ZEEREFRF/MERE KR 507 — 32 T7
o EBHLT,

F—J—FK: B8 Th TRRER ny—arIiris, ETIL, BEMPEES

1. #E 2022 F£3 A, RFHEHROFEICET 2EEMFZER(UNSCEAR)E, ITBSE—RFOFEMICHTHHEHIC

KOMEHRBELDLA )L EFZEE | LRET B UNSCEAR 2020 £/2021 FREEFTIITU -, BEBREETIL, EESHEDIR

BEhZERHEEROBHFE(LE RIS UNSCEAR M2020 #REFS 4TIV IETILATRSNTAY, AROINEMEILHRET

@il BNy —2ar 7 0421F, RERMGZERREERTLERZ =T 7 —RADH(ETFES LUER - E)D BN, K

BAZETIE, UNSCEAR 2020 $REFF 1 FIVIETILEREE—RFEMND 80km BNEMRIZIRFIHEENFRFELT- JAEA

2017 ZERHFERFAET IV L, SEHERRERV oL FIRIEN DD — a0 D708 HLLbicny

—2a TN ETHEREVNI DN TIEELT -,

2. AiE 04—23>T79431E, UNSCEAR M2020 #REFA 1 FIvYETILE JAEA 2017 ZERHREHETFAETILICLE%
FFERSIT—2DEL TEHL - ST R D FRIRSEHEI 2RI TAH LD, UNSCEAR 2020 £/2021 FFREENO/T—3
DITORERRRIC, EERMOERT SFRINET ILIZKYRBELIZ(RK). TDETILNTA—ZI RN _FEIZELY
RELT=.

f) =Aexp(—l;—Azt) + B,

A, B F%, t EREOBEREE), Ty :ADTOFBEAE)
7585, UNSCEAR M2020 #RE 3RS (33w ET L& JAEA 2017 ZERHRERTRIET LI, FHEERID 10 EIREOHIHE
(T ANERE BRMT HETILEL TR TULNVS,
3 MR HITEEHEREKERNFERMLIN), SHEHERKEN
DEBZHE LVEREO O — 3277 04% RS, =,

— UNSCEAR Road and Streets

LEERDT-8D, BRIl UNSCEAR 2020 ££/2021 SE&EIZR 1 ‘*“:\~m _______
SWE-EEBSLUEREORT—YarTrosbTavk | Seo TR
L7z, UNSCEAR 2020 /2021 SF$R&E&EITRENz0—Y & | N~ el _
EV L] [i, %E&Efﬁf)"a 5 ﬁiﬁ(iﬁ%ﬁ?ﬁﬁzﬁm, '-F—"f g | ——UNSCEAR Residential U~

[CImERERIERADHITEITY — (G E DIERMN LB
Sh-HBEEFTHY, BHHERRENDOWERIZES
TRV IR EFHRD —RN 755 Ea /B -, AR
A7r—a 705z AL -IREHIIL, £0FHERERD
THEMNSEIEKRT HA[REMEN B DHT=, FHill B RIE T REF
TR D ENDETH D,

SEER 1] Kinase, etal., INST 54 (2017).

0.1

Difficult-to-return, other than forest

Restricted residence, other than forest
— = Cancel preparation, other than forest
- - -Evergreen forest, outside evacuation area
_— :Urba‘n,quts‘,id‘e ‘e\‘/a‘c‘uation arga L

0.1

1 10
Elasped time from March 15, 2011 [y]

Fig. Comparison of Derived Location Factors for UNSCEAR M2020.

"Sakae Kinase™, Kiichirou Uno?, Emi Ojimal, Seiichi Kanaizuka’, Yoshiaki Shikaze!, Masaki Andoh?, Satoshi Mikami' and Kimiaki Saito

LJAEA, 4baraki Univ.
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KV —2ETIL BRI2-CRIEPI DB%
(1) KKETILOHME
Development of Fire Zone Model BRI2-CRIEPI
(1) Outline of the fire model
TEIE FG, m¥oOOkE!, fh EE!L FEII -2
VB, 2WDB Rt

JRA B EF R RE LT kKU A7 Gl 2 BN 7k St o U A 55l <id, ks m <
AR KK ET VOBBANEE TH D, ARTIL, FHEFEOMEREME LFEREEDO ATV ANREN
V' — &7 )L BRI2-CRIEPI % BH% L. BEMIAKSAFE T D3 /3— R A v MREA~OwEAMEE R LT,

F—IJ—F : kKU ZRTEME, KK —r T, aro8— kA v bk, KRG, ERRE

1. FCOHIT: R EFTO KK 27 Gl Tid, MR KSRl 2B E Ll 38— R A 2 bREPER
DFER T & 725, BHIFCTIL, BEEYOBHLZ 2RFHA LN TE 2 E Y — VMR E 7 HIFH
7w 77 5 BRI2002 (B 1) Z2~_—Z(2, BURMEWEPHIA D O T2 D AERR G 2 IR T 2 72 OB A SRR G T
TR LT DRIk D KSR x5 & Uiz kS — 2T L BRI2-CRIEPI % Bi% L 7-[1],

2. K —ETILBRI2-CRIEPI MR : bkt il Fo =

IN— kA2 MRS T D720, LTTORTEEZERE LT, EFE : SR —
D77 Bl . 77 o h—TEFAOEACL D | REEH R D 2R s

JEARICHE > WESPHARIE DO LT O TRl Z Age L LTz,

TIN—A
@ PRBERE O XN FE R R AR ATVE « 7V — A JEH OBEFE IR I(\;F)gg_s#g
Jita U 72 KR OBRBERE O T 2 "] GE & L7z, EORS)

@ BECKR  EEO BRI DK a8 — F A N TAERFEAT
DI TV A ~OREER - T,

@ BT 4 — Py 7% mEOFME B E, EELRH. A
BESE) 70 D KIR~DANFIEAE B RE L ABEEEE D HE N0 X D & 1 KK BN TO MBS
BALDOTRZEFRE S LT,

® r—T WK —T K FARREE TV FLASH-CAT Z#E A L,
ZEFEK T — TV b LA KPR D KSR FEAM[2] % ATRE & L7=,

® MK WRARBERTT L DHOKGH R ZEAL, V7t
— 2 =27 L —HIH KR EEEREOMHEA RO T A FREL L
776

3. PRISME 5B 7— 42 £ AL =B AN : OECD/NEA (#2351 /1

BRFEAEAR/ I - 1B RE) DO PSR A CHEE S 72 FERBUR o [E BRI [F]
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Predicted temperature rise by BRI2-CRIEPI [°C]
=
S

KSRERIFGE 7 102 = 7 PRISME iBR[3]1 & %5 L LT, #HKX g

B« EECKPKSE, KFEr—T 0 b LA kS Bokm HIRBR S % . i

KGR LT MRREMRAT 22 FEh L. f#Arae ) o i (14 2) % Head 0 00200 300 400 500
L7LC Measured temperature rise [°C]

2 RERNEEDTREE
&3
[1] #ufts. JF7FIMER% I 351 D K kSRR T — 870 (BRI2-CRIEPI) DOBA¥%E, EH#F#HE 020011,2021.3.
[2] HSRMh, BEWHRRSEE T DO —7 L F LA KKETVDORFE— — BT NA~D 7 —T7 0 b LA KIRET VDEA,
B FRE 019006, 2020.3
[3] OECD/NEA/CSNI, “Investigating Heat and Smoke Propagation Mechanisms in Multi-Compartment Fire Scenarios, Final
Report of the PRISME Project”, NEA/CSNI/R (2017)14, 2018.1.

*Koji Shirai', Koji Tasaka', Junghoon Ji' and Toshiko Udagawa?
I CRIEPI, 2 WDB Co., Ltd.
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KV —2ETIL BRI2-CRIEPI DBAH
2) EBNRETIL
Development of Fire Zone Model BRI2-CRIEPI
(2) Multiple fire source model
THY OEE Y, W B, T -2 B !
VB, 2WDB et

JRAF T3 EFT O KK PRA TliE, HECKES T VA ZWMOEOGAER DD, AW TIE, kK —rEFT L
BRI2-CRIEPI[1]%& T, B D KIEDPFIERICH KT 2 KK EERIEEAK) O ) 4% xt5e & U=kt
RGN T O K SEHERfRMT % FhE U, KIFFEAEC 2 > 78— b A > b OIEE EFICR U< AT s 4 554 L 7=,

F—T—F: kK= ET N, TR — A NKK, BEKIRET L, IR, BEERR KK

1 [FC®HIT : EEFR K 2R H & LT KEE R AT R R ORAEFHNTIT & A LR, AHTIE, BRI2-
CRIEPI OHEECKIRET VOB T 2R A IR T D720, KK R & TR O i &2 175 72,
2. SRERMRATHRE : [} 11, BT AR EZ R, v 8=k A b (BUF, KH) [ R1, R2, R3 2R
ENb, 1 KEORFEITA 120m’, KIMLAEFE T 0.56 m?, AR TIRIAIREL (CioHae) . BE « KIE « JROEZHS
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ot? KR CKSEAEZE © 0.047kW/s?) Ti%iE L7z, F£72. Heskestad 7L —AETAEEA L, 7 7 RESCK
BEEEE O KNI RI A, BA7 ¢ — BNy 2 SR E EE LT, e
2. RATEEER - X210, BIXEND KSR 600s, 1200s, 1800 s,
2400s, FxAXMEIZHKET D HRR & EJg>'— (HGL : Hot Gas Layer)
T BE DFRBRAE B & RATRE R A "3, Zeds. IRMEIE XY FEEE Ol % Of TR ——
0 L. HGL JRJE OSSR 1L, Janssens H DRl FE[2] 2 #AH L7z, 1 ayINn—FrAY FENERE
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HRR 13 70 %FEEE (CHIH] SN D FER NG Bz, 7k, KIUEH (600 £ 3 R2 (198956,
%20 R3 (568, 666) %mo R2 (121, 134)
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3. FES  BEKP T U AITHS D BRI2-CRIEPT DA 5 % 7F %2233 Vg;\;gred_ctedm F’_:’;L“m
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- 3 HBEUNIRYF ) A D HRR B ZIE

[1] B, k> —2 5 /L BRI2-CRIEPI OBR% (1) KEETNVOME, HARF TS 2022 FRO K
[2] M.L. Janssens, et al. “Data Reduction of Room Tests for Zone Model Validation”, Journal of Fire Science, 10:528-555, 1992.

*Koji Tasaka!, Junghoon Ji', Toshiko Udagawa? and Koji Shirai'
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KV —2ETIL BRI2-CRIEPI D%
(3) BKETIV
Development of Fire Zone Model BRI2-CRIEPI
(3) Water Spray Model
WOEE', @3 Fn!, T2 m¥k okE]!
VEEHE, 2WDB #REA

JEA TR DK S KR D —> & LT, BkRIENMEDNTWD, K TIL, KK —FFLICTE T
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[1] L. Y. COOPER, “The Interaction of an Isolated Sprinkler Spray and a Two-layer Compartment Fire Environment”, International
Journal of Heat Mass Transfer, Vol. 38, No. 4, pp. 679-690, 1995.

[2] L. Y. COOPER, “The Interaction of an Isolated Sprinkler Spray and a Two-layer Compartment Fire Environment; Phenomena and
Model Simulations”, Fire Safety Journal, Vol. 25, pp. 89-107, 1995.

*Junghoon Ji', Koji Shirai!, Toshiko Udagawa? and Koji Tasaka'
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W& HEEE
Speedup by Parallel Processing in a CFD Compressible Fluid Dynamics Simulation Code:
BAROC for Safety Analysis of Containment Vessel and Reactor Building Under Severe
Accident Conditions
*EfBEER !, EKSE !, KB, EHFHETR ZHBAXR NhFHE, WEEA
"7 ENURY T MR

L CRHRRTOEFIFEMBRLEEFIFEEDOERE CFD 472 — K BAROC i 5| AL (2 & 55 RI\ED
MYHAIZDODVTHRET S,

*—7—F : BAROC. MPI, #i5IEtHE. 3 RuUEMIERABEN. BESHR. BWEFE. FRFFER. Lis
1. #E

BAROC IFZHAHREFPIT7OVILD I RABRBNEFHMICMINT 2 ENTE. BREZERAT S
ETHBRMSREGHENARERTH S, RFFERELALGEXRRELRTOFHMMBITCTLERICWMR 5 56
FICEHERREL 570, ToLRIERIEZEME L TEICTIFEEZRERLE LTMWI (Message Passing
Interface) IC& HiEFNEZEE L., FHEREAOHEDEICOVTRE L1=,
2. BRIEDFE

BAROC [T RILF—REFRXICEDUIES Poisson AIEX. HRAEEICHTIEERFAERESEHARHR
REICHTIEERFROTINBEICHINREEZY I b2 T734T3Y Lis[llzALTVS, 42T
HEOHR., ChoDHERINLROHERBORBLELEDO TS ENIMN o8, Lis 54T
S)ESRIEDOREE LIz, Lis 54 T35 BERIZIEERGE. OpenlMP 2K BTILFAL Y FEHE., B&
UL WPL IS& BT ILFTOERAEOBRENFEDL>TLEN, SEEERIEOHESLBEMENEEZS
nd Wl ZAWVSAHEZERALz, Lis 547510 NPl Mi5{LEtEMEEZ AL S-DIZ. REITIIDIE
TEFi% % Compressed Sparse Row (CSR) AXICEREL. FTALXICEIY B THEBITHNERETH LD
2704935 L%EHB LIz,

3. HE
BEE—ETHRET | SHORTFRECOKROREME  ooeios others wLs
EAEE L RAT TSI I- & BRI OMREREE T o1, B 1 Beocios

ISR LIk 512, WPI HFIMOEIME &4 HEBMARREN. Sioror

16 351 Lis B4 180 0 f. SHTH 3 BITEEILT 52 EAT B 20Ec04

BLfot, SEBILNREB>TODELBIOHERMAL  oomoo Lo = 0 0 0
HO# 20~30%% EHT BT, & B4 EBEEDOFHIZED A
noOHMADLEFINBEORANBEELEZ SN D, [ 1 WFH L FARHOBRRK (1 253 7
B33 BT, HRRRT 0.7 R0 —X)

[1] “KiEf#ET A 7 F U Lis,”  https://www.ssisc.org/lis/

*Atsuo Takahashi!, Mamoru Shimizu!, Fumitomo Onishi!, Achihiro Hamano!, Toshiharu Mitsuhashi!, Hideaki
Koikel, and Masanori Naitoh!
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The influence of turbulent flow on hydrogen deflagration in SA of LWR
THE B SOR F Bl gz i Fal!
VBRI R, 2 HOKIEF SR B e A

AN DK FEIRIEIZEE T 5 CFD AT ORSE 1A _EIZ ) €, FEET M L D ER RO BRI X 0 @y /s
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A MZE 5T CFD Tt O AMER R SN TE (1], S HBITIREFIEHEA~O® A2 CEHE 2 2 - 2 i
LOOFHRRE AN LSE5 2 LDROLATWD, AWFIE TITRBEIC R & R85 5 2 5 ELIRE T Mz
W, JBFIFAME LR+ 2 & T, SR a X FEFBEEEOmMZ B E L,

2. REMIE - BITFE

ENACCEF2[1] T b AU 72 /K HILFE 13%/vol D TIRA BRIEEBR ORHT 217 rfﬁii:j_
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S5 THHICRE S U7 obstacle |2 ko TR DMENMEES D, = DK I ==
KOG % CFD fif#i = — I [OpenFoam) (& 0 51 L7z, ke FEES F| Qomcer -
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M?éTHJ%?w%%mtoﬁﬁ%?wmomfﬁ\1$%KZ<“j g Sempleseees ;I
[ S5 RANS ST L0, k- ¢ RNG k— ¢ . ik g - - -
—w., SSTk—w®42ZNENTHELIT- T2, 1 ENACCEF2 ##h (1]
3. TR - BE 00l - " Experiment |
HEIE TV CHA SN K REREE 2 B 2 1R, RO FAR -t
BASEROFMAOT H0 S 2 510 LR, FRmoRksge £ | L 5 o e
& LA S0, NEEEARBEL FHTE TV LeERL, 8 (AW

BEYE k- ¢ DM &I 72, ko RICOWTIEERREA v v % 3 j " %QJ
DMACHEAIES DA AR OB CRR S e, | /T
RNG k- ¢ 7% standard k- ¢ I25 5722 L DEFVEREMY B j..~;f§%s;;tac,es D
R DT 2 2 L3S RO — AR & E 2 D, " position from gnition (m)

s E 9 ELEET LD K S A

JRAIFN DIKEIRBEFEITIC IV T, = A b ERFEDO K BERE T /WT standard k- ¢ 255 & flam T
I BT VEBOMEIC L D R E S RBE LTV,
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[1] A. Bentaib et al., “ETSON-MITHYGENE benchmark on simulations of upward flame propagation experiment in
the ENACCEF2 experimental facility,” (2018).

*Sei Yura!, Kosuke Motegi?, Tomoyuki Sugiyama? and Kazuhiro Sawa!

"Hokkaido Univ., 2Japam Atomic Energy Agency
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2021 5 ERENZERERREFAMKEIED TS 2 CFERER S ) A ET

Plant incident progress scenario analysis for Mihama nuclear emergency exercise of Kansai Electric Power Co., Inc. 2021

A1 I S Y NI G R T N =

Hiler 58 2, i iz 2, B A2

VURA s A7 LSERT, 2B

2021 AFEEL Sl S LT PP R ) SRR RTIR A AR SRIR D 7T o Gt e s ) AT A SEN LT, AR
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* Tkuo Kawasaki', Toshiya Takaki', Yoshinori Yamamoto?, Tsuyoshi Yamazaki?, Hiroyuki Ikeda?, Hajime Takebe?
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FEMIPID 3 R IERIT I — F(TRACT™)®D
MM IR KA E A ORE
Examination of Transient Reactor Analysis code Toshiba version (TRACT™) application for
Loss-of-Coolant-Accident analyses
TWEES JEeAR L, MWL semf!, Ry B fEk SRl
TREZRNVF = AT LA (BR)
HETFNF—V AT LA (BEZ ESS) (I, EWNOBEKRETH (BWR) (28T %45 % OFFE A it = —
R 1 2% U THERIFL 3 WonBRMEfEHT = — K (TRACT™) 0% HIE L7ZBR 2D T\ 5, At
TliX, BAMNERBRICIEL S EHMEOMEE & LT, BWR OWHEM IEF (LOCA) #fEaER & 5 ROSA-
11 %ﬁ%ﬁ%xﬁ%& (2 I U I BRREARAT O RER 2 Wi T 5.
F—7—F : TRACT™, LOCA, RFEMEHT
1. #8
HE ESS (X, TRACT™ i #iPH 2 2 F Tl L C & 72 dEFRITMA T, LOCA IZE TR 5728
DEFEZ D TV D, ARHE T, ROSA-IIFRBRO @ EN LA T LA OB —8FE 2 E LTz, HERA 7
WAL O W FE A~ b L RRBR DFRERAFNT 21TV . TRACT™ 0> LOCA AT ~ i HI 1 2 AR L 9%,
2. BIEH
WS X OV H B R (ADS) 7B OEEFRGRICKR LT, ¥ 7 7 —/L/KIZI% Alamgir-Jones-Lienhard #H B =
EBT V. TGS IIERRE TV 2 IO TEHR Lz, JER A LmALR (ECCS) DK F A I 703
RSN L FRRICIE DB > TRRE L, MEIXERT — X ZREH OB E LTAT Lz, £, BiEEL
FER IR & F2BRT — & Z W7o, BB X, RrEfg 4 N7 A —& & L CHER LT,
3. WREERER
X 12, ROSA-II GABR ORI FE 5% (RUNII2) (28T % v AT L
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J7C. LPCS /K% Ok & AT OJENZEN S T OENRH LN LT, K o 10 200 30 40 500
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(1)> 25 LJE %8
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3. &R \
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TRACT™ & LOCA fiR#T i FATE 2 s LT < (2)PCT %)

= 1. REWTHTAS 5% 0 SRBRAEHT

[11 “Experiment data of ROSA-III integral test RUN 912,” JAERI-M-82-010, 1982
[2] “Assessment of SAFER03 Code Using ROSA-III Break Area Spectrum Tests on Boiling Water Reactor Loss-of-Coolant

Accidents,” J. Nucl. Sci. Technol., 24, 1987

*Fumie Sebe!, Hideki Horie!, Yutaka Takeuchi' and Takanori Fukunaga'
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Evaluation of Flammable Gas Generated by Organic Materials in Nuclear Primary Containment Vessel
(Part 1)
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X 1

1), HRZ O~ 757 ¢ —TWF5AT #£1  1F3 5HEAE L7z nkME T A R
S, SHRGH A L LT, — ey | FOA PRI | AR | AR
e 2 & LT TSR DS (7 22 | 2 < 200 | RTTIO00 | RT1000
SR 200 6) 10D FFBRTWAE | vol% | 0.00E+00 2.07E+01
Dr L. co vol% | 0.00E+00 248E-01 | 6.38E+00
3. HEER B | CH, vol% | 2.54E-04 1LI3E+00 | 2.29E+00
112 1F 3 B TIPS NICFAE | 1B | GHy vol% | 1.96E-05 1.94E-01 | 1.22E+00
AR ORRERCEF L7 RER AR 2 | K | GHs vol% | 0.00E+00 191E-01 | 2.55E-01
NI4T 2 VNICHRET D EBELET A | R | GH vol% | 0.00E+00 734E-02 | 2.99E-01
BEREDBE R EZ T, KE. —BbRHE, CH, B AFHE | vol% | 7.77B-03 247E+00 | 7.07E+00
ALK FE R A AN EITHR I S T, FHRFO | NH; vol% | 3.95E-06 5.55E-03 | 3.30E-05
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“Yukiko Furuhashi!, Takanobu Saito', Yutaka Kikukawa' and Shunichi Imai'

Tokyo Electric Power Company Holdings, Inc.
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Examination of measurement method of the hardness by Laser Induced Breakdown Spectroscopy (LIBS) and
multivariate analysis
R R, IR Y, R Ber B HMER 2, RN BT S, K HEEZ 2 KA e
"EbF, YJAEA,? 7 — bEE, CRPCRE

ARFZEIRIRET 7 U O8Ik X O LIS B 2200 S EHMOAR DO 729, LIBS & H W7ol S F | OHEE Fik
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e L2 VARl Lz, BUS L7 RIS 228 BT & JEhE LA B ORELAES L OE S IEHOHEE 21T - 72,
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IS KILEFF (BWR) & HWet@ B3 — i+ 1388 (IF) TR I RAb R v EREH ST D
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i@ L72, LIBS DALY MLF—2NLE5N5 THERE
BEAT — YV OEELE P OE LN DN EFERE LS L.
TIBCO Spotfire® (TIBCO Software Inc.)% i\ 7= 275 BefiftT & 3
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3. #E5R
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[1] Takano, M. et. al., J. Nucl. Sci. Technol., 51(2014),

®: &, ®BERY (~4GPa)

O : & (=10 ~12 GPa)

O ¢EAVIk (15 GPa ~)

1 ofrakkt (f8) s~y v s (f)

[2] Abe. Y, et al., ICAPP-17646 (2017),
[31Y. Sun, et al., J. Nucl. Sci. Technol. 57, pp.917-925, (2020)

*Kodai Okazaki', Tomohiko Kawakami', Sakiko Nagayama!, Yuta Abe?, Etsuyo Makuuchi®, Masahiko Ohtaka? and Yuji Ohishi*

'Kaken, 2JAEA, *Art KAGAKU, “Osaka Univ.
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Analysis of High Burnup Irradiation Tests of Coated Fuel for High Temperature Gas-cooled Reactors
TEF AR Y, FRIR ML, ¥R ROSA !
VHEE RS, 2 ESIAFTERERETE N B A - FBFSEBR SR

LT AN BB BREPRL - O i PR BE FE BN RBR 1T 30 1T 2 IR FER DA 24T\, MRET & ERER T15 & L7
HffER L Ok T 7.
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CHEERAE LS. ZONEMBEZEENIIE 2 B EE 4 8o PyC J8ORBEIHEN BT 5 2 L0330 > T
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2. B -FHMEETI

AWFFETIE, BEHEZET V&2 AWT, @RRABEE ] SR T 2 P g BB - B 38R T & 2 HRB-22
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Hoa— FTh D Code-B-2.5.1N4 L OB RERFHH = — R Th 5 FIGHT = — RFEZ -,
3. HR-EE

FHRIT HRB-22 BB OBEL = 27 6 12D\ THT o 7. R CORMKIBEIEMEIX 1.2x10°% Th
ol FREEIToTRER, B AR TRAMERIL 0 & FEBRER L B0, R ORHENE 2 2 Al EErE
FERWRER E o7z, 22T, 69 —DOERBEERK AR TH 5 91F-1A FEER & OFEM7 i 217 -
7o, ZOFER, HRB-22 UGB TIiX SiC EIZHBRIE I3 - TWRdro 72, 91F-1A WUREER & D PRBERE
REmHAME TR EOENEBF L THEOENIREI N0, SIDICHRFLIEHBE, NWESKE S Rigo
TV, RRCEE D ZUTE - TRAET DIHEBERRSR I K D CO D EN/NELFHE I TWD Z ERghoiz.
4. T

TERL L7z PyC MUN-HEZEILET V&2 AW THHBMERGI R 21T o 1R, ERMERE RO/ R LR o7
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SEXR

[1] FEEGH, KAEELSE, IRFISL, M3255(2012)  SiC-TRISO AERL - D IS 13 D 72 % D Code-B-2, JAEA-Data/Code 2012-030
[2] WRFAGA, £ HEETR, PEERIE(1999) @SRl A A 7 A 1 D HBIREPRL 1 288 e O 59 AL R T X 288 fifAff = — |, JAERI-
Data/Code 99-034

*Kaito Kawano!, Jun Aihara? and Kazuhiro Sawa!
"Hokkaido Univ., 2JAEA
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(1) PHITS a— FIC & 58 ER 7 RIEN D O%ERE R BT
Analytical study of spallation products' behavior in the MEGAPIE target
(1) Evaluation of spallation product (SP) in lead-bismuth eutectic (LBE) target by PHITS code

RO R, B 8K, fex BURY, KR WA, R ORED
VEAR AT ERR SRR, R

B OEE AE 2
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fio— R DCHAIN-SP ZfEH L7z, X1 ® X 5|2 LBE 2/ & &0t 2 €
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SEHR : [1]N. Thiolliere, et al., Nucl. Sci. Eng. 169, p. 178-187 (2011). [2] L. Zanini, et al, PSI Bericht Nr. 08-04 (2008).

* Fujio Maekawa!, Keita Nakano', Toshinobu Sasa', Hironari Obayashi', Hayanori Takei', Shinya Miyahara?, Yuji Arita?

!Japan Atomic Energy Agency , 2Fukui Univ.
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(2) TRAIL 31— FIZ & 2 BRERBRERMO H/\— H BT 2
Analytical study of spallation products' behavior in the MEGAPIE target
(2) Evaluation of volatile SP inventories released from LBE into the cover gas by TRAIL code
TEIR OGR!, BB w2, PR AUK? e BUE?, Rk A2 ®IF RER?
YRR, 2 BRI AR g A
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= — NIZ R DIHTRERD (O R b A A 01/3330, Hg,Au: 125 | 5 7404 2 6E+06| 2. OE+06 95
® sampling factor Z 3 ) DA # 11T, ArKrXe (3, |[Xe | 1.48+404 | 1.1E+06] 1.28+06 82
Xe | 9.5E+04 5. 7E+06| 5. 1E+06 60

TRAIL, MCNPX 3LIZHIERE R &0 & 550 B EE (i K EEAm ]‘;7Xe 5. 0E+03 3. TE+05| 2. TE+05 75
) . - e | 7. 6E+03 2. 2E+05/ 9. 2E+04 29

Lo =D, ZIUIF AT AD LBE AR BB TR [ 19 | 5. 7E+02 1. 6E+05| 1. 4E+05 273
. , . 192), | 3. 4E+04 3 4E+04[ 1. 3E+11 1.0

e Lcd LHEI L7, —5, He (Au i3 /8= AT O He ‘%Az 1. 2E+04 9 5E+04| 1. 2E+11 2.0
b - T © gy =2 - o 1950 | 1. 2E+02 2. 6E+02| 7. 6E+08 2.2
DORREEIZ X 5) 1T, MCNPX WA H A & REEIC 2B & R T iroale et o
L7ZDix L, TRAIL (F2ASKEIZHD < KR B Rk Ez“Hg 1. 2E+04 2. 0E+03] 1. 7E+10 0.2
e | 2. 9E+03 9. 8E+02/ 6. BE+09 0.3

AT HZLICLY, C/E T 0.2~2.2 O CTHIER K [ hg | 2. 1E+04 4.9E+03| 8. TE+10 0.2
X 1975 | 3. 6E+03 1. 1E+03| 8. 9E+09 0.3
ERBETEI, 203y, | 5. 0E+01 3. 9E+01| 3. 3E+08 0.8

5. #&& : LBE T OIKERDZRIEIZ K D W /N— T A~OBATEIL, ZEKUEITES QIR Bl a2 A L7z
TN CHIEMSREE FU T 72, i AT DOW T LBE ~OERZ B BT HMENH 5 Z L P3REB S,
BE3THE : [1] Nicolas Thiolliere, et al., Nucl. Sci. Eng., 169, 178-187 (2011).

[2] C. Fazio et al., Nucl. Eng. Design 238 (2008) 1471-1495.

“Shinya Miyahara', Yuji Arita', Fujio Maekawa?, Keita Nakano?, Toshinobu Sasa?, Hironari Obayashi’> and Hayanori Takei?

"Fukui Univ., 2Japan Atomic Energy Agency
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Oral presentation | IV. Nuclear Plant Technologies | 402-1 Nuclear Safety Engineering (Safety Design, Safety
Assessment/Analysis, Management)

[1J13-15] Eutectic Melting
Chair:Shinya Miyahara(Univ. of Fukui)
Wed. Sep 7, 2022 4:05 PM - 4:55 PM Room J (E1 Bildg.4F No.42)

[1J13] Study on Eutectic Melting Behavior of Control Rod Materials in Core
Disruptive Accidents of Sodium-Cooled Fast Reactors
*Toshihide Takai', Hidemasa Yamano', Yuki Emura’, Hideo Higashi?, Hiroyuki Fukuyama?, Koji
Morita®, Kinya Nakamura®, Hirohumi Fukai®, Masahiro Furuya’, Marco Pellegrini® (1. JAEA, 2.
Tohoku Univ., 3. Kyushu Univ., 4. CRIEPI, 5. Waseda Univ., 6. UTokyo)
4:05 PM - 4:20 PM
[1J14] Study on Eutectic Melting Behavior of Control Rod Materials in Core
Disruptive Accidents of Sodium-Cooled Fast Reactors
*Hideo Higashi', Makoto Ohtsuka', Masayoshi Adachi’, Hiroyuki Fukuyama®, Hidemasa Yamano?
(1. Tohoku Univ., 2. JAEA)
4:20 PM - 4:35 PM
[1J15] Study on Eutectic Melting Behavior of Control Rod Materials in Core
Disruptive Accidents of Sodium-Cooled Fast Reactors
*Hiroyuki Fukuyama’, Hideo Higashi1, Makoto Ohtsuka’, Masayoshi Adachi', Hidemasa Yamano?
(1. Tohoku Univ., 2. JAEA)
4:35PM - 4:50 PM
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T MU LAEAERFOFLEGERE O G EHEM O X REMERHICET SR
29) oo zy FrEFBIERUSHSEEETOEY

Study on Eutectic Melting Behavior of Control Rod Materials in Core Disruptive Accidents of Sodium-
Cooled Fast Reactors
(29) Project Overview and Progress until 2021

“EES !, INESR Y, TR Y, RIS, fEifE 2, SFHSER S, P Y
=0, WA IER °, Zhenhan Hong ©, Marco Pellegrini ®
VRSB, 2 ERAERT, LR, CENAE, O RRRE R, CHURKRY

T R U T A EIE R OWF LRSS kb\fﬁiﬂﬁﬂ%ﬁ@r{tf UL AT L RO SRR &
OB 2 C& 5 X 2123 5720, LEIEa OB LR, L RmSOS - FRECE 8, LREE
A T3 = R BRGE &UAm%m&mmﬁ#é%E%Tw%%&o%%ﬁﬁ%ﬁ%%m¢ém%fmVI&k
EEDTND, ZITEH, ey MERER OSN3 FE £ TOEBEIZ O OWTIET 5,

F—TJ—F MY v AGBEEEE, FOBEFE, RIS TR, AT LA,

1. &8

F RV T AGBHIEBIE OFDMEEFE(CDA) Y T U AR W, il (PP RINE)) T b b v
F(B4C) & AT L AHH(SS) DI fb s @il UG e OB B2 8 A3 R OMFFERRE & L T S 7211, BsC-SS ¥
Al O AR LN O TR E VLSO EEARIRIC K & 7e 8% I [2], £ 2 C. ZHETO CDA FHiClEIBZE I
TUWRDr o 72 ByC-SS SLEIE RS e O B 258 & SRt Oh CRUE T2 2 L A HE LT, i m
=7 bETRR 28 EEN LD TWA[3], AT, 70V =7 FERELZ RS L L BIC, HM3EEE
TOEBHEICHSOWTIRET D,
2. 7Oz H rEBBE

Rk 28 AEFEEMM S STITHAEE £ TE2H 1| 7 =2 — X & LT, ByC-SS HABIAR UG & fifie 4 2 SR e B
TGS L B, BT — 2 BUAS, HARTERLOR AT LR, WELE T U EE ATV, FEREREAN L 3
AREARMRT 2 — RO 7' m h 2 A TRFER ST, RICT, B2 EENO M6 FEETEHE2 72— L
T, EHEEHm O MENTREE M L 7= OWBLE T V& LA B IS, SEETAR OBMVEREAN . R ERRE SO -
PR R, RS A B = X AREE RO A RS 2B 9 2 W B £ 7 /LB 58 B ONIEra FHRNT & o
ThY ., FEEFIER TRERfET = — FOEMEZ AL LT ey =7 FaEd T o,

3. SMSEEF TOERHE

FEESRAFITE VR SS 7' — /LTI BiC XLy b & RE S B RSO R 21T, 1800°C £ TDJK
JGIHEE T — 2 B ES LTz, £72. BC & EERMY & ORUSEE T — % 2 H5 L, ByC-SS Hihiamt RS2 b
RTHEBICRCHEEMENZ & 2R Lo, RIS A =X L EHE LT, 9~11mass% B4C 75 A SS316L
QLA ERY) OVSRLEETHRNT R QBB X 2 BEEIRRAE 21T o 7o, MBRET L &ELE LT, BiC &
HAHRENRTA—H L LERBRISET VERRE LT, SIMMER 22— R~OFARAREZRITT D & b, T
DR 72 SR P AR AT 22 S0 U, L EaiE A A REE 7 — VRV LT 2 BBV R A 2 5 2 LN TE T,
4. $&E

Afge7 v e NEMHT D & L BIT, A 3FEE COEBMELRE LTz, 4%, WEETLOE
ELzX5 & EHIT, BMEET —#F 2R LTV &, R AE~OfTE hm B2 X 5,
FRIEIL, RFEEEDOOZFHFEETHD (D3 FE  ®EFIR L @R O D OHINEFE) o—
BELCEBLEKETHD,
SEXH
[1] T. Suzuki, et al., INST, 51,493-513 (2014), [2] [LEF &, By 7K 2016, [3] ILEF 6, JF54s 2021 #X.

“Hidemasa Yamano', Toshihide Takai', Yuki Emura!, Hideo Higashi?, Hiroyuki Fukuyama?, Koji Morita’, Kinya Nakamura*, Hirofumi
Fukai’, Masahiro Furuya’, Zhenhan Hong®, Marco Pellegrini®
! Japan Atomic Energy Agency, 2 Tohoku Univ., * Kyushu Univ., * CRIEPI, > Waseda Univ., ¢ Tokyo Univ.
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7 IO LARSREFOFDRGESEOHEEM QX RFREHICET IR
(30) RAKRAHBERBSIEICE D 9—11mass%B.C &% SUS316L D ARLZEE)
Study on Eutectic Melting Behavior of Control Rod Materials in Core Disruptive Accidents of Sodium-

Cooled Fast Reactors
(30) Melting behavior analysis of SUS316L containing 9-11mass%B4C using ultrahigh-temperature thermal
analysis based on blackbody radiation
ROEAT, ORE B, K ST, Ml izt Ll AR
VAL R Z e E R AESERT, 2 BRI - JI SR B e Hs A

T b U U AGEEEE QR DR SEIIT DHlEEA (RIEAR T3 BC) ERTIFREEM (AT LA
#: SS) DL A B = X BRET O 7= 60 | BRI AR = iR BV i & FVO € 9— 1 1mass%B4C & A SUS316L
DIREEEB) DFRNT 21T - T2 FE ROV THET D,

F—0—F: F M) U LGAGEEF, RAERTUHE, AT VA, WEEE), Aotk

1. ¥E

F bV U AGEIEEE OFF OGS, SR (B.C) LIRS (AT L A8 - SUS316L
(SS)) L DILEKIRNIC X 2EHERIF DIBEORMEE 235, ZOIEKIEA T =X L% 5HTT 5729121
B4C-SS R ORI BN CREEEFR O N LECTH 528, @R B«C 25 H T 5 SSIXIRMBMRIEE A <. BE
fFORERERE CORMGHIIRETH 5, YIFFRETIZ, @RS B OB AT A 72 SR BOR R = IR Ay
Frik[11Z2 % LT\ 5, AFZETIE, MIEE BiC-SS ME~DRBSHTIEO B2 RETd 5725, 9—
11mass%BsC & A SS DIEFEE) DEGHT 24T > TofE ROV THIET 5,
2. EBRAE

FREHZ I, F5EIAMEL 5 175 CTIERL L 72 9mass%B4C-SS 38 L N7 — 7 VAR E THER L 72 11mass%B4C-SS % A
Wiz, BBtE v b L2 BRALA BN U 2 Bt 7 2 —IC A, B RE m IR BT E NI
Ty hL7eth, HZEHIE L, Ar A TEME Uiz, MEAa A VIS EKEERZ KT Z & TMEEITW, i
K — FERICERE L RS SH CIRE 2§14 LU, 5K/min CHIR - iR 2177, 7% — EEICRE L
HORREE G CRARFL b OB BRI L 0 BUEHRE 2 HIE L7z, Zods, BEAEUHEEEHT T Ni-C, Ru-C ©
SeARIRE CROE UTe, YARLRF O 28 RETRFE 130N B AR E Iz B 2 28 ith 450> & 3l L 7=,
3. &R

9mass%B4C-SS 35 L OY 11mass%BsC-SS DEGHT MR IZ T AL O dh S i &4, Wiakkl & HiRE B &
E BT, IRWIOZEHAIE, K 1276 K, D%, K 1512K IZH 2 OSBRI, K&, BIEIE 1756 K,
%FIL1868K THRAIHEM LI D EEZX BN D, FFEHI DWW T M L 7o R 22 ARG HIE OFE R & i
BW—Z/R LD, BEKFTBEIREINTEEZ BiC-SS AMEM~EAT 5 Z L ORUEHERTH 2
EMTETZ, A%, S DITEMUL & 72 2 MR BiC-SS M ELOBHTIZHEAH L TV TETH 5,
REAEL, RFEEA D OZERETHD (A0 3 EER IR 5 LRI 72D OLEITIIR) OBt L LTI LIREThH D,
BE XM :

[1] H. Fukuyama, et al., Scientific Reports, (2019) 9:15049.

*Hideo Higashi!, Makoto Ohtsuka', Masayoshi Adachi', Hiroyuki Fukuyama' and Hidemasa Yamano?

nstitute of Multidisciplinary Research for Advanced Materials, Tohoku University, 2Japan Atomic Energy Agency.

2022% BRRFHE¥S -1J14 -



1J15

2022FDARE

#FUWA Hnﬁ#®¢uhﬁ$ﬁﬁ®ﬂﬁﬁﬁw mmﬁéﬁtﬁ?éﬁ%
SUS316L @:ﬁ@ﬁ&@ﬁﬁfﬁ

Study on Eutectic Melting Behavior of Control Rod Materials in Core Disruptive Accidents of Sodium-
Cooled Fast Reactors

(31) Study of solidification pathway of SUS316L containing 9-11mass%B4C by in-situ observation and
quench method with electromagnetic levitation
Rl Mz, R AT, KRB AR, E EYF Y, ILE B
VHRAE RIS ST E R ARTZERT, 2 H Kﬁ%ﬁﬁﬁmﬁfﬁ%\é%‘éi‘%

T b U U AGEIEEF O LEEFE RIS T A HEEM (RIEA T HE BC) EJRTFEEN (AT LA
8 : SS) DL A B = R LD T2, BRFIEEIC X D2 OB L AmiEIC X A EBBE A S
HH 9— 11mass%BsC & A SUS316L OEEEMEFE A T L-fERIc O\ THGET 5,

F—TI—F: F M) U LAGHAERE, BAGRTHE, AT LA, BEEERE, £ O5REI5

1. #8

T R U T AEHE B O DRGSR, SIS (BJC) L RFERIER (X7 L A8 - SUS316L
(SS)) & DILFLSIRIC X DM LBREOFME 235, Z OIS HEE AT 572 DI, WRE L7z
Bm$5ﬁ@%®ﬁ%é@ﬁmgf%5kw\%%%m\%iﬁiﬁ\@@@ﬁ%kﬁmﬁ%ﬁﬁébﬁf%
FEHREW R S A T 2% T, BaC-SS SREMA O SRR T — Z 2 B L C X 72[1, 2], ARFEEEIX, SS-
BisC SROIILSIE A T = X L EFEHNC N T D728, BRERFIHEC X D2 OB L amiE2 AV T 9—11
mass%BsC & SS VRl O ER[E ZEB) DRI 21T - TofE Rl OWTHE T %,

2. RER
BT IESEE NIC 9 mass%B4C-SS 35 L T8 11 mass%BsC-SS DB 2R E L. T ¥ >/ X—HN%E Ar-5%H, T A
TER L%, Rz RESE, 2 AR ST, AR, thxeiZ EZ T, IEFEREE LT OIRE T

S PRFHZ I AR BRI S 723k L O EIREE LU T T 10 20 RFFZ IS S EEE S 72 30R 2 /ERL L 7,
Fio, BEET DO O @l E S 2 7 CEOLBIER Uiz, BEE LR Bt o R K OWH 12>
VT SEM-EDX CHEkBILZE IS K O R o 21T o 72, £z, X BREHTEEE CHORE 217> 72,

3. R

WARBRIEEE LU TR L 72 9 mass%B4sC-SS sk E#FE HIIZIL, FeoB #3247 5 (Fe,Cr)a(B,C)fH 23 #] i
ELTCEEIBEIN, £, RFREOWmE S IX, mEFICHEE L7zy-Fe #& %2 H 9 2 y-(Fe,N)FHI LY
CrB #%1& % 449 % (Cr,Fe)(B,CfH N BIZL S vz, AR LU CTHRFF L7723 O W IE 121X, (Fe,Cr)2(B,C)fHES X
y-(Fe ND)FIZIN 2. CrsCs #1&E % 57 5 (Cr,Fe),C; FH38 L ONEEMH L [FE &4172, 11 mass%B4C-SS DOk DR
BRI DWW TR CHlE 9 5.
ARG T, RRFEREB S DZFEFEETH D TH 3 FEEERF ISR 2 LI DO 72D OEABAFE ) 0—B & L TEE LR TH 2,
BEXH
[1] H. Fukuyama et al, J. Nucl. Mat. 554 (2021) 153100, [2] H. Fukuyama et al, J. Nucl. Mat., doi:10.1016/j.jnucmat.2022.153865.

* Hiroyuki Fukuyama', Hideo Higashi', Makoto Ohtsuka', Masayoshi Adachi' and Hidemasa Yamano?

nstitute of Multidisciplinary Research for Advanced Materials, Tohoku University, 2Japan Atomic Energy Agency.
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Oral presentation | Il. Radiation, Accelerator, Beam and Medical Technologies | 202-3 Neutron Source, Neutron
Technology

[1MO01-06] Beam Application and Neutron Facility Development
Chair:Kaoru Sakasai(JAEA)
Wed. Sep 7, 2022 10:15 AM - 11:55 AM Room M (E2 Bildg.1F No.101)

[1MO1] Small-angle X-ray and neutron scattering on cement paste
*Kaoru Hara', Yuya Yoda?, Masato Ohnuma' (1. Hokkaido Univ., 2. Shimizu)
10:15 AM - 10:30 AM

[1M02] Monte Carlo simulations of in-phantom RBE dose for optimum design of
an electron LINAC driven beam shaping assembly for BNCT
*Prateepkaew JAKKRIT", Hiraga Fujio' (1. Hokkaido Univ)
10:30 AM - 10:45 AM

[1M03] Application of adjoint equations to design optimization of beam shaping
assembly in medical neutron source with the steepest descent method
*Keita Yamakata', Go Chiba' (1. Hokkaido Univ.)
10:45 AM - 11:00 AM

[1MO04] Energy property of the neutron beam and neutron transportation effect
of the supermirror guide tubes at the compact neutron facility AISTANS
*koichi kino"?, Michihiro Michihiro'?, Takeshi Fujiwara'?, Brian O'Rourke’?, Takemi Muroga?,
Yo Tomota'?, Nagayasu Oshima'? (1. AIST, 2. ISMA)
11:00 AM - 11:15 AM

[1MO05] A study of neutron beam lines for new research reactor in Fukui
*Masahiro Hino', Riichiro Nakamura', Masaaki Sugiyama', Nobuhiro Sato’, Yuji Kawabata, Ken
Nakajima (1. Kyoto Univ.)
11:15 AM - 11:30 AM

[1MO06] Study on cold neutron source for new research reactor in Fukui
*Riichiro Nakamura', Masahiro Hino', Yutaka Abe?, Masaji Arai®* (1. Institution for Integrated
Radiation and Nuclear Science, Kyoto Univ., 2. Department of Nuclear Engineering, Kyoto Univ.,
3. Nuclear Science Research Institute, JAEA)
11:30 AM - 11:45 AM

©Atomic Energy Society of Japan
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AV MR—X DX - PEF/DMAREL
Small-angle X-ray and Neutron Scattering on Cement Paste
kS, KE AR, K EAT
VAEHRE R, KRR

bR IR X B AEGEL (SAXS) HEE A AV, & AL F—2 FabBlo SAXS HIE 4 6 L7, SAXS HlE
FER AT, A KK Inm AT OF / #Ed & JERRRE & OBMRICHER LT\ 5, Y%7/ & OMARICBI
HIERES DD, X MEPFHTFZBERHATL 2L L. a0 b T A MEFEOPRIET/NAHEGEL (SANS)
?E'J/”f%ﬁrﬁb HAKE A b= FEUBHI X L T SANS Tl 217 -7,

F—J—F:F K, AL FY—ZF, SAXS, SANS, [EfEiRE

1. %8

AL hAA— R MIxPT 2 ISR ARE X, BRI bf:ofr%f“éﬁﬁ?@é@ﬁ%‘éfﬁ IWBE 52D, KHF%E

T, IR AREZEOBENRE A O/ EEICKETREICER Lic, A MOt EIL, £258k
KEW C-S-H (7AW D LK) HIEMETREEIZBE 0 2 AR T & B 2 Hil, SAXS <° SANS #
FIH U7F2E[1, 2103 T TE 7203, Wik & ORRITRMIAZ2ER 3 ST D
2. ABEREDORLE DAY FR—X FREOD in-situ SAXS HBISE[3, 4]

KEA R (We) 7304 DEA L FX—R NREL 3 D& HNT, ZRENIEM IR 3 B F Culiifl
E L., Miln 7, 14, 28, 91 BICCHRIEZ 0 L=, FAEIREIX, P 6-48 Rif] CTrx&stehcxt LT 5, 20,
50CTHY ., ZOFIKIZ20CTH 72, £, FREOBRESRMEOH LT A L b= b & AW CJEMERER
Bra 1,3,7, 14, 28,91, 365 H DM TIT->7-, SAXS 7277 A /VDJF (¢ ~3mm'), 2FYH A X
) 1nm B DOF / HEIEITER L, fEIT 21T o 7558, BBt oMl & & bICT /ISR O () 234

AL, BN ERERIFE BRI ERETR A DRI L AR B D HR o T, Wie=02
wle=03 = = -
3.wic DRGZLHEEE A FR—X KD SAXS HBIE 100 We=04 —— 4

0.6 ——

wilc =

FAREIL 200C T, wie 28 5F%H (w/c=02,0.3,04,05,0.6) Okt
Ay b= NaEFE VT, Bl 30 HIZC SAXS IE AT -7, HUfS
L7 SAXS 7 r 7 7 A V&K 1TITRT, 7238, —MKIZ wie DV/INE W ETE
MR IX R & < e D HEZQIAIC, T/ WEMT 21T > T\ 5,

4. SANS & #{

AWFZETHEE LTWDK 1 nm A—& —0F / f§idElE, #Eo SAXS -
SANS 42 Cd £ 0 JIE AL TWRDr o 7o A xﬂ?a‘iifz%é Wk
EOXVFELWEREGD 720, XML ITBELERE EZ2ApNE 5 T
OFH Z 51 L, PR 21T o 7o, ALK - BRI ek 12380 ) T
w3 BOEKE A b= Mkt 4 IV T SANS JIE %217 > 72, SANS
a7y ANER 2 CHREAOFRTRT, REAFHRIFEDHER IR0

Intensity [a.u.]

=

i, BAKE AL M= R ROF BRI, BKOHAICHR TRy 2
[SIOCIZ, ApEBRITAND & RLERRBRERIELN TS, 58, §
o e REIB G OFELD SANS HIE 2 50 L. EBRRMFOBF 2D 5 B
BEXM 0001 &ﬁ%mﬁﬁ&,

. i ——— SANS (3d)D;O¢ement” */
[1] I. Maruyama, N. Sakamoto, K. Matsui, G. Igarashi, Cem. Concr. Res. 91 (2017) 24. ooo0) Lo CellSANS, © 17
[2]1 A.J. Allen, J.J. Thomas and H.M. Jennings, Nat. Mater. 6 (2007) 311. 01 ' 10
31 Bnd 2, AR, KEEL, i, FTF 752 2020 KO KL, 3LIL \ gl )
[4] K.Y. Hara, et al., 2021 Symposium on Nuclear Data, P05, Proceedings. 72 /F%/AOI\)I?I:;} S(éfiSN; ;
[5] K.Y. Hara, et al., 2021 IEEE NSS/MIC, N-28-064, Conf. Record.

& Biin 3 H, SAXS Hta &
*Kaoru Y. Hara!, Yuya Yoda? and Masato Ohnuma! Kt - 4;;% 3 AL 4 HE)

"Hokkaido Univ., 2Shumizu Corp.
BE - ATTRIE KRR & ALE R Y & OREFILFEIIE [y 7 AMEHM ) HE e =7 SO TT,
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EF LINAC B0 BNCT AD E— LR EBDRBERETDI-HDT 7 > b LR
® RBE REDEVTHNLAYIaL—Ya Yy
Monte Carlo simulations of in-phantom RBE dose for optimum design of an electron LINAC driven beam
shaping assembly for BNCT
*Prateepkaew JAKKRIT!, ‘P& &2
RT3 NS P NE S A B & TR T3 DANE VN 2 Rl I = 7

1 LINAC @ 40kW O B — A THRE S 15 B — AR PEBBSA) D 2V R—F o hOFEE T A—4 L L
T, fEFEe—a2RY S/ ” 7 P ANO RBE MEZFHR L7,
F—0—F : RURFEFMIERE (BNCT), M#EgHEFIR, ©— AP E ORE(L, RBE #rEFfi

1. ®E

30kW O 7% A 7 a hard Be ¥—% v & HW25 BNCT O7=H 0 B — AP EENFZERILEN TV D,
—J5, BT LINAC L XV T AT DX —7 v hEHWD BSA 134 —7%7 > b OMAGIKIAENZ & 72 823
FFaihvd, LML, W ¥ —7 > ML Be #—7 v MIUARXTASR 7O E— 280 —Y47- ) @A pld
PR, 2072, ROENTZRERFH OB R D & D &2 0T 5121% BSA OEEM 7 1 V2 —
73 EOWE R F R R T D, £ 2T, BSA DT E— L5 BE S5 7 7 F AND RBE #EDE
YTFAu Y alb—a IHEDWTET LINAC @ BSA O 7 ¢ V¥ — LM O 21T - 72,

2. BtEFE

BSA OFET MIH T B — 2 OME EZFEST D120 EHE R a i R—F 2 LT, Al 7 4 L% —& MgF,
BodM & A4 5, RSO RS E— 240 1x10° cm?s! DL EOESRPEF-H, 1x1072 Gy-cm? BA T o @i
PEFIRAFE, 3x10BGy-em? LT O y BHEARZWIZT L 978, Al 7 (/L ¥ — & MgF, BiEM OJE X & mifg o
DB DB ZRZ, SHICRBEATCHER 7 7 o b A ZRE L, IEF AR & o 18ppm & 65ppm
D B OYRFEEAZE L, RBE BREFEAFHH Lz, IEFMHMEO RBE #&2S 10Gy-eq @272\ L 9 12T E©
— L O W 2 oD 7o, TSRO RBE #RED A0S IGRAIEN A EN D HKES AD, fRERIEE
DIFEWEDIFRF S 1D FRIE S AD30 % 1R L7z,

3. ftE&ER
Al 7 4 v 2 — & MgF, s O A 52X 52em ZFEELTZS6 ., Al & MgF, DJES3ENZ I 36cm & 24cm D
x| MY 138728 12720 . AD30 B L TNAD OFNFH 5.56cm & 8.56 cm DRBRKAE NS & -,

4. $5R

40kW DFETF LINAC Bi#d BSA D3 R—x k& LT 36x52x52cm D Al 7 4 /L& — & 24x52x52cm D
MgF, odit & IV 2338 R EEF L L TR 72 =T =0 W T, FFATX 5 B ORIC
KIED F AU NNLE T D PSR R O & D a2 L T&E 5 liAHB &5,

BEE AWFSEIZ ISPS BHFFE JP20K05378 DHIFL A2 1T 7= D T,

*Jakkrit Prateepkaew!, Fujio Hiraga?

!Graduate School of Engineering, Hokkaido Univ., 2 School of Engineering, Hokkaido Univ.
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EEAPHEFREEEICE TS Beam Shaping Assembly D
BB TRICKSHREIFRBILFTE~DOKEFRERDER
Application of adjoint equations to design optimization of beam shaping assembly
in medical neutron source with the steepest descent method
"y Bk, THE %

VbiEE R

BNCT (Z v 2 g i 7RI 31 2 itk 7 B — A B IR2EE (BSA) Ok F (WERCE) ot O FH E AR %
BT 52 LA HME LT, kRS Z A L2 icBk TIEIC LY BSA OfkiHa b & eIz T 7,

F—7J—F : BNCT, BSA, &AM TIE RErEREEK

1. BR AU FEPE IS (BNCT) (2 X 0 SR IR 21T 5 72 DI LR 2 itk 1 B — 2 084t —
INFXF—ORMEF RNV EEGD D Z EREE LV, ADNEIERRZ AW PR IS L D B 6
% iR PR o B AR A E (BSA) IC K D BN = XV X —F TR T 2 EN D D, EFR AT
RO ORI BN T, YO BRBEEHEZIT O LERDH D, 20X RRiteEr 7 H0nm
a— PIZ X VAT 2 BINERAEIET 58, B T AV udEOARMMNEE & 220 | BOEMED 143 7R YRR MNT
A TOVRWATREMEDR B D, ZDO X D R Fmn D, T, AR CEMEM 2152 2 & 3 DR 5 T E iy
FIEICHESHE a— FOFEABRA SN TV 1A Z OBA b E AN LER AR TH 5, A%
(X, R B CHW DN D RERERIE A . BBl FIEIC K 2 i BGE AL O o b R 9 5
L THRLFHEDNEEN D LD TH D,

2. BER  BSA OGHGHELAAT 5 7o0lZ, A LToSRITKRE LIRS 2 BT 5. RO 55 & fth o1t
BICEBRT DEAEEAT O 2 & TIPS L 0 @WERREZER L. 2 OBMEZ IR KT 2 L TRER
TEIC L D REETT 5, WD EEOREEHAn, WEERMEREZM LT 2 & 1 EIOBREIZIEIM M — 1)@
D ORI D 5o FHGBIEROVE I D SR IE, SR ETIRES, PRz ¢, HET2AL L
THREIR S 2 it TR AP = SO A RIEFHEIC L VRO D720 2T 5, Z DO OEEE Ol
EHRR(A + D) (¢ + AP) = SDfRZ 4T DBERMIZ OV THEREINT K 5 DITBLEITIZ ARV, —J7., Lk
BEHNDEEBZMZ DO EMZ DENERO N OFFMEREHET LN TEL72D
M(n — 1)@ Y OFAHE TS OV CRHERI S Otk & w217 5 2 L 3 FIRB & 72 D,

3. BREM P TIEEOT R E WS RRE B L U e e
T, LA EFRZEE LR OHN6R 5 107
100cm @ 1 RICEARIERIZHKT LT 10 FEEOIE o & %
MO ULATH 2 & THRAEICHE T 28, « ml A7 hL
EIMRDDEINANRY ML ERREE D &V Failb g
TR &1 o7, ZORFHIE T 5 i bl TORR
FEHNCEBT DA AR 1 IRT, bk o 0k :
R CIE BRI Cdb D BUN AT P R ST 0 e
BNCT ~OFIHIZhf £ LRS- AT FARGELRT, 1 : LR O PETF 222 L
BE 3

[1] Handa, H., Chiba, G., Ishikawa, M., The 19th International Congress on Neutron Capture Therapy (2021).

Neutron Flux per lethargy
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INEIThEFHEEE AISTANS Ot F I RILF—FHiEE
A—N—3F—HA FEICK S EFREDHR
Energy property of the neutron beam and neutron transportation effect
of the supermirror guide tubes at the compact neutron facility AISTANS
KRB s 12 Yy qEnL 2, BB {12 O'Rourke Brian'?, = VE 2, KH B2, ORE KEE 2
VRERSHIE, TGRS BN AT SRR A

HPET-fET iR (AISTANS) Tl FEREMEIR A & M L0 | B-mhter e —anifitia s s, 2
DFEFE—LDTZ RV F—RHEL | B—L T VITRESNTNWDL A== T =1 NEIZL5HMET
BRI LT, E LR e lmET 5,

X——F /BN ERERE) TR, Aw2¢$%t L, FEREGHUE R A 2 R,
A== T —A RE, BIIEINEH

1. #E

PEFRHTIER AISNANS (3, BHEhER C oo s B Lz, SV AP E— AT X 5
whr, B - B REI OIS S ATRE R iR TH D[1~3], FFICT T v Sy VA A=V TG LT
D, HREETERA 2 AHEM LA == T =T A REEZHNTND
2. EEEHERA S VFEMD L OHEFIRILF—DRHE

WOHAE 7 B R RATHERE 8 m (BEVERR M ERALE) (1T He3 WLBIGHEARE L, FHET 7T v 7 AR
MVERE LT, POl e — 27 L0dRRE 2 KRBT 2B TARZ v 4 v FEITV, ERE 32.6 K
ZAFTe, FNRE & BOEMIRE OAEBA[S] 2 W2 R, 26.2 K ORUEMIRE RS b vz, Ziud, BoEM
Hy A7 LOWRE (K120K) &HE LT
3. R—I—SF5—HA FEIC&DPHEFREHDR

2R 4Tm, 3QDA—N"—=ITF =04 FEZHPETFE—LT A v RITHALIEEOPET 7 T v 7 221
E LTz A REIZE DT 7T v w7 AOBINFEE P REOBEE L TH. 4 02mm 22 HHMNL .
0.6 nm TIL 6 EOMWMENRG O, ZOMEIT, v Ialb—ra VEROEE I~
4. £&H

HE - kL B — R & TS R, AISTANS (22 SN TV B IEREA TR A & LB & A —
W= T —HA REOEAMEL LEELTWDHZ ERHLMNIR ST,
i

Z ORI, BN FIE AT = RV X — - FEEHINR G PR B (NEDO) O Z5 36 35 HOB O A it
MAEMEIF R ORI L v oz b O TY,
BEXM
[1] K.Kino ef al., Nucl. Instrum. Methods Phys. Res., Sect. A 927 (2019) 407-418.
[2] L AU U—2%,20204 1 A 22 H, hitps://www.nedo.go.jp/news/press/AA5_101275.html
[3] B.E. O'Rourke et al., Nucl. Instrum. Methods Phys. Res., Sect. B 464 (2020) 41-44.
[4] J.M. Carpenter, W.B. Yelon, Meth. Experim. Phys. 99 (1986) 99—196.

[S] K. Inoue, Y. Kiyanagi, H. Iwasa, Nucl. Instrum. Meth. 192 (1982) 129-136.
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A study of neutron beam lines for new research reactor in Fukui
THE RS, A B 210 BB MR (BT I phE] ot !
VR AR IR IE AT

BHREETOBA LA MIBWT, T E— 2R &2 B & LI 2B 7847 O R E
HHENTWD, FRllBRUTIEE 2 SEHIC, RIEmIIEEBOIZDICEBE LT E— LT A L DEZ T &
AR

i
ﬁ

ilys

e
F—0—F : ARBIRE, PHFR, PEFAE

2020 4 9 AT ST S O R R F RN ZE B 2R IRFZEBR % - g - AMEEISICH T, THA L
@) A NETER L7eHi7 2R sem 1k, P e — 2R E EERE Lz E (BT 10MW Al
FREE) DNEbEUITHD LEDORMAEMY Lo, TO%, CHIRFEEEFE bA LT A MIK
%¢é%k&ﬁ%ﬁﬁﬁ@%ﬁﬁﬁk@0ia@%@ﬁ@ﬂJ®“£#%D 2020 4 11 A L0, T 7IH%

. REKRE, REIHRFOZEWFEOEE L 700 | Ftk e —2FHE2 B E Lz F OBEEE!
&Uﬁa@f@ﬁ@ﬁ% DTG, T2 THRAKFL TEAWFIHERS) 2FHY L L, oz
EHBIZESCEG L oo, 2fE LTESH IR FERMEZ BIEL T D1,

FPET B — A OFIFITIEFR A ML TEY | WA HORLRETHE « 74 79 A =0 ZEDRIAN
DB CTHEMA DRI D TEERDLS bHIFF SN TN D, k7 B — LRI, J-PARC % O liE#ws RIS
LR HIERLTH Y . 10MW BUE OB IEF BTG ZEBRIC b A X7 FORERT BV =7 BT
HD, T E— AEBREE ORI SISO 208, BRI Ic BT, USSR FBEE 2 B 8
UiaR OBRMBBHEEZ» DIFEERE T = L) DR R EZEL T L IEbbAAL, ZIICEDHET
DILTE O 5 EEAL RS 22 AT JE I & 2 JEiE B FE A keI E o . HEFUTHET DA E 2 Rk 2 Z &
MEETHD, ZOHIZE, B#ET2aI2=7 0 LB LT, Il o B4 <& s #
L TV ERH D,

1OMW F2HE &0 9 BV ) OBIR 6 b M E— 2R AN EBR & A 208, BRI I3V CTHIPET- IR
HNAAIZIEFICEETH Y, ZORTHRERIZHT TRT AR E N EBREEHORENEETH D, B
AT REBERIIZMICHI D08, 2 2 TIEFRCFMET ©— 2R A I oW Tl Fr o m vE RS k7654
WORMAZ BT, bA LA MIRBRIFEF T 2 B — A7 A T A DB X FITHONTH
HELZV,

ARalE, CEE2E OB 3 AFEERARTRBRIF e R HE (LA Lot A MIERET DBz 22 B seim
OBESFRF K ONEE OTEY TR OEO—H %28 A T 5,

[1] https://www.jaea.go.jp/news/newsbox/2021/102201/s01.pdf
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LA LY A FREBRMRFICA T e EFRORE
Study on cold neutron source for new research reactor in Fukui
iy E—1Y, HEFOIERR f%%?ﬁﬁ%%£3
'R AT IRV ERR IR, 2 AR LR,
> H AR B %%%ﬁﬁﬁ%ﬁﬂ%ﬁ i

BHRIETObA LA F2FA L, E—2FHZ TR E U7 72 al BRI 7 & i 23 o 5
NTWD, E—=LFICBW TRETERER G T IETIROBRERFNL, RICmIFEREOTZDICHHATH D, Ak
FTIE, WP TFERBE O BRI OV TIE T 5,

F—I—F : BIRF, AREFIR, REKE, BRIEEKE

WE DOFH - BRI IERRATOIC R TS & L0 S ORI 11T 9 7o DI, Bt e — L7210 TiE
RWFHET E—LOFANIEFICEE TH Y | TFRA EOERBEHIIFEE > TWD, HIRARTFIED &
£V J-PARC MLF O X 95 72 KEUEANERR 7R AR ISV TH | it 2 REITHA S Dl
E L THTIET(CNS) DR E IZMATH H, CNS [ IEVHME -2 m o AT 2mEAM oy . 2o
DERVETIREE DRy, SO PRICERE S D, SRR & D SR UR RS TRIA L 72 < Tide &
IRVBMRIN G | IR (LH) MR IR B K R (LD) 3 it & L THW SRS,

BUE, EWNTHEME L TWODHFEE O JRR-3 20MW) TIIKRER (BHRHE ) 0 LHa 23 EAK 7 —/LINIZER
BENTWD, —F, FALT20MW HHicdh b4 —A R U7 ANSTO @ OPAL, KA Y I = ~r TR
O FRM-ILIZ LD, 28 L TH Y, £7=, K[E NIST ® NBSR 1% (K#EHE Y 7 L REHZ X D MEREIK T 2D &
PDEDLLEVIERENVDSH VR D) MO EO72 012 2023 4EIZHT7272 LD2 @ CNS & # & T 7E
Th D, EARFITEAFME I3 UCHE RIS mfEAME < | @
PE TR LH: X0 bEIG SRS, LivLans, AR mEH
B VeI ) 2 BEELWT I A MR 2D . —fRICHERE A B &
T2 iLmTME&énéﬁﬁ@wPungkﬁé L
L, L0 EFREFRETE—L20FHZRD S R 72080 %
R, FFRICB W TR LR35 kT B — A 0 FEHIC
LD AT 5 Z EMRAIRTH D EBEZ BID,

CNS [THFMEFFRIFZEE O TZDIC, mBERm T v — 2%
Y4 Z ERHTH Y LD ORFEZ Bl k& < Fhidhk
REITH D 1 TIE72 < | A A ZR DGR ELR DRI I HIK
EIRBHES R OIERE, BEMEZREXALAE L WS- Z L L E K 1 BFZREE O e
PN T A==t %, BEIEK 1 IRT L5 7%, ffiSn7k
AEETVEBE L, ONS & RiATe X 7 b~ PHE TR OBEFHE 21T > TR Y . HEFHREOBAND
7 CNS G FFDE ZFITHOWTHE Lo\, AR, SCEEFEE O 3 FERH AR R LGt [
A L@t A MIRRES 28772 2R FRE OME R G R ONEE OTE D Gt ORRO—H a2 & ATV D,

*Riichiro Nakamura', Masahiro Hino', Yutaka Abe?, Masaji Arai®
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Atomic Energy Society of Japan 2022 Fall Meeting

Oral presentation | Il. Radiation, Accelerator, Beam and Medical Technologies | 202-1 Radiation Behaviors, Radiation
Shielding

[1M07-13] Radiation Behaviors
Chair:Mikihiro Nakata(NDC)
Wed. Sep 7, 2022 2:45 PM - 4:40 PM Room M (E2 Bildg.1F No.101)

[1MO7] Development of shut-down dose rate evaluation system using D1S
method
*Tsutomu Okamoto’, Takeshi Sugita®, Hiromasa lida?, ken Kajiwara® (1. NAIS, 2. NAT, 3. QST)
2:45 PM - 3:00 PM
[1MO08] Discussion on the Standardization of Shielding Material focusing on
Shielding Concrete (20)
*Koichi Okuno', Masahiro Taniguchi?, Toshinobu Maenaka®, Koji Oishi*, Masahiro Yoshida®,
Kenichi Kimura®, Kenichi Tanaka’, Satoshi Takeo® (1. Hazama-Ando, 2. Taisei Corp, 3.
Takenaka Corp, 4. JRE, 5. NUSTEC, 6. Fujita Corp, 7. IAE, 8. Hitachi GE)
3:00PM - 3:15PM
[1M09] Recent development of the PHITS code
*Shintaro Hashimoto', Tatsuhiko Sato', Yosuke lwamoto', Tatsuhiko Ogawa’, Takuya Furuta’,
Shinichiro Abe', Takeshi Kai', Yusuke Matsuya’, Yuho Hirata', Koji Niita? (1. JAEA, 2. RIST)
3:15PM - 3:30 PM
[1M10] Research of gas pressure dependence of gas bremsstrahlung by using
PHITS
*Hiroki Matsuda’, Masayuki Hagiwara', Akihiro Takeuchi’, Toshiro Itoga?, Hiroyuki Konishi’
(1. QST, 2. JASRI)
3:30 PM - 3:45PM
[1M11] Measurement and PHITS simulation of cosmic-ray neutron energy
spectra inside a concrete building
*Hirotaka Tanaka', Yukinobu Watanabe' (1. Kyushu University)
3:45PM - 4:00 PM
[1M12] Conceptual Design and Thrust Evaluation of Alpha Particle Propulsion
Engine for Deep Space Exploration
*Hiroki Yaguchi’, Yuki Sakurai’, Keigo Hasegawa', Naoyuki Takaki’ (1. Tokyo City University)
4:00 PM - 4:15PM
[1M13] Shielding Experiment with 24 GeV Protons at CERN/CHARM
*Noriaki Nakao', Toshiya Sanami?, Tsuyoshi Kajimoto®, Hiroshi Yashima®*, Robert Froeschl®,
Davide Bozzato, Elpida Iliopoulou®, Angelo Infantino’, Eunji Lee?, Takahiro Oyama® (1.
Institute of Technology, Shimizu Corporation, 2. KEK, 3. Hiroshima Univ., 4. Kyoto Univ. , 5.
CERN)
4:15PM - 4:30 PM
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Development of shut-down dose rate evaluation system using D1S method
A Y AW RE, fE R, R 6
RS A R, 2RI NAT, 3 BRI 78 B 8% (QST)

BER AR OAZ IE AR E RGN A 1T 5 72, PTG E 2175 B, BT o~ Cide jErT v~
MBI X 0 A U ERBEEN D OF v~ ) ZRIFHCEHHE T 5 v A7 A Direct 1 Step (D1S)i%% PHITS
123 LT,

F—7J— K PHITS, S IL#%MiEE, €7 hLoik s

1.

AR IS R T 5 IR (1 1) 0 b b B B A ML S ST s
L& 970, MR ILBICHET 2 BHES v RORBAEMIBO CEHHY ., Th =AY
LRETORIZEBWTHIMEEEZITV, ZO/RRE LN D HET <~ D42 TD
BRAALT DVERIRE LTS st B 2T e 5720l 207, QST T
IEERLA P OAF 1L AR RGN D1S V5% 5245 U= BB MCNP & W C & 7z,

7272 L, MCNP [I—MIZIZY —ARAH SN TE LT, ZOHEMIT ITER me;me+
FEEHNE LTV DA 25 TS, £2C, A7V —ATdH  ITER 7> F v —fighre7 10
% PHITSBUCEFEAZFEE L M BHICBWTHIEH IS Z L2 HET 5,

NJOY99.90
(NDS/IAEA)

2. REEFMIRAT L

MR S 2 7 L OB 7 v — %X 2 (277, NJOY (2 & - TIER Sz ACE
T A7 Z VITITAFEN o~ BERPEM SN TR Y Z O T 0 v 7 & hikEr
BOGIZ &0 AT D AR DN >~ BRI HRICIE S 5 2 & THERDOKUSHE
(TOREF S AU F E R o~ BROBIRFH AT 2 D 2 LT85, FREET < i i
PHITS-DCHAIN (T 5224 S 71TV % DECDC2 % Wz, HAET o ~ BRONGEITHHE L
TR E A, IEEME (RIS D BRI DA 1E4R %L (Time Factor)% 5- 2% Z & BT
&% X 912 PHITS @ subroutine : prdgam (generate and bank photon from a neutron ——

collision. )DL B AT~ 72, 2. E7E—
2MeV neutron, target Co-59(thickness=10cm, R=100cm).
e B :
3. REEFHE O e —
’ﬂ_.; -6 E -mode neutron =====* |
Co-59 &5 — 4"y ML LT aMev oot A § "¢ e —
@ 10
LeHhé . DIS B— RICEI D XA CTH ity A~s v g
210
LRI, ) RISIC L > TERT D Co-60 D AAEE L.
B~ #1117, 1.33 MeV)DFRARY hLNFEAET 52 & ;mﬁ
%ﬁﬁ%}‘g\bfc ( 3)0 10,11§ i
101 10? 107
Energy (MeV)
BEXH [ 3. MFFE ARG

[1] SuperMC 3.4.0, Super Multi-function Calculation Program for Nuclear Design and Safety Evaluation. , Copyright , FDS Team
[2] 55, ERE I OfEYT, J.Plasma Fusion Res. Vol.92, No.4 (2016) 261-265

[3] Tatsuhiko Sato, Yosuke Iwamoto, Shintaro Hashimoto, Tatsuhiko Ogawa, Takuya Furuta, Shin-ichiro Abe, Takeshi Kai, Pi-En Tsai,
Norihiro Matsuda, Hiroshi Iwase, Nobuhiro Shigyo, Lembit Sihver and Koji Niita

Features of Particle and Heavy Ion Transport code System (PHITS) version 3.02, J. Nucl. Sci. Technol. 55(5-6), 684-690 (2018)

*Tsutomu Okamoto', Takeshi Sugita!, Hiromasa lida?, Ken Kajiwara®, 'NAIS.Co.,Inc. , 2NAT.Co.,Ltd. , 3QST

2022% BRRFH%¥S - 1MO07 -



TMOS8 2022 DKL

ERMBREDKEIZDOLT(20)
-aAVY - FOFREEREEZDERTS -
Discussion on the Standardization of Shielding Material focusing on Shielding Concrete

(20) Draft version of standard composition of concrete

HLER D AT R S AR 0 L L R SR L TR BEL L R
P& Gmel T H
RN TR EE, KRR, TRERIE, PR REH T 2 —, T U2 THIMLGE, P Rifeht
A AR T /1 2R R B 2 O RER T R R B MR R S T, kG W2 = 7
U — MEIO TR O 2 D TR 0 | FLEFEOFHEMKSE & T DE X FITONTHE T

60

F—U— Rl e, o7 U — b, BEYERERERL

1. ¥

Ala], FERA R DEEVEAVVEE A HED TV A DIE, ZIeEDOIREW T, S 2 k5 IEii = v
71— Thb,

2. 27 Y — NOEEBEREDE 2T

W=7 V) — MIBEMOFEEIC LV Si0&2 FRlsr & Lz b D & CaClsz sy & LIz h DD 22I
KANTE D0, EOEMOILHEABIITHIEMEDN R oD, FEMICERINIMER LI a2
7 U— b EBM, KDEOFHENRR D120, THUCE D uRMOLE L H 5, 2 TENLEEE
PR 5720, ar 7 U — MR AR EOSIRCalEK LIk 2 1Bk 2 L 3tic, BAR
Frapary ) — MGERGEHEEEZ2 B2, FERO=a 7 U — il 5 e FE MR A R T
Do

ar 7 U — MIEENL K EIE, RERZRREG Z AW THE BRI 2 KB BRI 2 FEhi 2
&L 1, 200m/E THER DOMERGR FHEE T IR L T D ANL-6443F2 %, 1, 800m/E CANL-5800FEE 77k 38 D
TEEERE L 72D, R DFREATONFLEL T, PWRAY2, 790mm, BWRZY1, 800mm, MNEREfia 2D
TIXPET A% &2 C1, 500mmffE DIERIE & 72 5 DT, 1, 500mmPh EOEE Toh a7 ) — kiok
EEHEMR DK ET 5,

T, ar s U— FOREMROBEIL. lg/en’ L, MOBEIZHXNGTE D L 9 B EMIER
wARMEE TR #T D,

FEAE D = 72308 FH e PR LR TP i 97 Do JE 10 K OR20MeVEL T D s g fitink o> Hpk 7R &152 00 1, 500mm
PLEDHERHEEE 32503, ZnXkvEnNar 7 ) — h~OmEHARLISHRGT 5, £z, v RISk
LDar 7 ) — MERROFITEEREPRLS . MHRIZIZHEVIRELRWZ LSBT 2 TET
oD,

3. SEOFH

W=7 U — MR U CHUERL & SBHR AR L, RIS EOARSL, B EOTR &
A& DO ERHN A FEhE 3 5 EHE TH D,

“Koichi Okuno', Toshinobu Maenaka?, Masahiro Taniguch?, Koji Oishi*, Masahiro Yoshida®, Ken-ichi Kimura®, Satoshi Takeo’,
Ken-ichi Tanaka$8
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Recent development of the PHITS code
WA ERERY, fEEE EEZY, Ao TR, NI EE, OFE KER!, L ERR
AR fERm Y, gy KIE Y W R, W &R, LanYao!, AW UK, YR B2
BT BRC, £m B
VR ORERE, 2m kit S TUIIREE, 4 B L S BRI SRR

L O BT = — N PHITS 1%, RF A5G TRES - T% - ER L Vo 18KV B TENS
7,000 £ UL EOfgEE - EiiEICRIA ENTWS, ABEETIL, FOEOBRBRRNEZBNT 5,

F—"7J—F : PHITS, AUH#REEsRE, RUMEEHT, 7 —%
1. #§8

PHITS[1]1%. EWNORFFERERE & 5 U IR A Rl & 7e > TBRFE 2 1D T 2 L O i i 25 B i
Hra—RTho, HOOLWETOA RBHBORDBENEHEETH LN TE D, BBLZH 1 MO
FETEELLTEBY ., fHR(PHITS ver. 3.27)% 2022 4£ 3 HIZABI L7,

2. BEMR PHITS O R
PHITS ver. 3.27 ORi/S— 3 L (ver. 3.24)7 5 D F77 0ot g VX —RRER y
Emm@&%%g¢®ﬁwﬁﬁﬁﬁ%~FHMNWW)gomf ]
FHE @QFEW T - T T T RIA - RTICET AT — 4 T 001 | .
475 OHEHDBHMEEDEN, RGBT RL el |

0.02 T
EXFOR D EBR{E % B M L I= Kb A X % FHL A6 Eom" §
FALHT 0 75 AOBE%. GGUI i RI-PHITS 0%, = *%F g

© R G R HeH S FEAMHAE (Anatally) DA & ) —~f 00T ]
. QBT HENT — 5 O 7+ —~ v h~Oxbs, 008 L e e
OEHERIE O FEHBIFE— FOBMNTH S, ZDI b, 2l
ITSART DFEGI L LT, 7 A FRD 1 MeV By T Asticpe B 7 ARICHT 5 1 MeV Bt &~k
5P R T OERT I AF AR 1 ICRT, B RS EIR G5,
EALOFHBENATEEZ TR R LF —2 1 keV Outfr = /L X —H KTl () SH# LT, 1eV £ TREAE
TE MBS E— RIck v, MRS O T ) A r— IV OXE &2 545 Z LnalieL 2 o7= (FXD),
3.EED

ASEIOBBIZE Y EMBEORL S THE TEEONFIHBNT bTF /) A — L OFEMR ST e
Frotn, M, BHAREERETICATOKT — 274 77V 2FIATE D L 510hotz, BRETHE, RHIR
@ PHITS IZBITHAUBREZOREEZMNTDHELEBIC, A TEL TOVLHBARICOVTHIHIET S,
sE
[1] T. Sato et al., J. Nucl. Sci. Technol. 55(5-6), 684-690 (2018).

[2] T. Kai et al., Radiat. Phys. Chem., 115, 1-5 (2015); T. Ogawa et al., Scientific Reports, 24401 (2021).

* Shintaro Hashimoto', Tatsuhiko Sato', Yosuke Iwamoto!, Tatsuhiko Ogawa!, Takuya Furuta', Shin-ichiro Abe', Takeshi Kai',
Yusuke Matsuya', Norihiro Matsuda', Yuho Hirata', Lan Yao', Hiroshi Iwase?, Yasuhito Sakaki?, Nobuhiro Shigyo?, Koji Niita*

1JAEA, ’KEK, 3Kyushu Univ., “4RIST

2022% BRRFHE¥S - 1M09 -

Dose [Gy/source]

Dose [Gy/source]



2022FKDAE

PHITS % R\ = 77 R Gl B SHR O E W IRFHEO R
Research of gas pressure dependence of gas bremsstrahlung by using PHITS
RREOTERTY, R REZ ', e mEE, RE REIZ, E !
'QST, 2JASRI

FALRFHRELHF v o S RCBTEREE T O 3 GeV WIRBUR YEigk 7/ 7 7 A(NanoTerasu) TiX B — A7
A > DUERE N FNEB A R & FEBRAR — L & BRI BUE L 722\, 16> T A B U # oD i 5 MR B
FEBEICAR D, AHEE TSR C & D B BEN RO T A ETERAEZ EICB LT 5,

F——F : ik st, PHITS, EGS, @i #;, 7/ 7 7 A, NanoTerasu

1. &8

FALKRFHFEILF X v S ACBUERH T TH DT/ 7 7 A[11T A ARE NP O @B 8 3 GeV iU
Mgk TV, 2024 o —F—FI ARG T TEEAED BTV D, ZOHisk Tl T —% =23 b
EHHEEL TR THAEERR Y S EERICBINTE D 2 & AL E LT, MEESOHEHEE— 4
TAUDPBERAR—ND~OIRBMAEZIMZ . ERA— NV ZIFFRXIKICT L EZHEBEL TN D,

2. FHEiA &

TI A BRI ER 2 S THORE T AL B E— LADBHAEHTHZ E TRET LT TH D,
PHITS [2]%& HNTH AR A £ C & 203, BB AE RO TRV (L X 1077 Pa A —H —)7=dH
RENZH AT —V T LU THE LZ2WIR Y HREM CTHOREHEO R T2 EIHEDL T ENTERN,
EGS4 # W= 0eATifge [3lick B &, 1 Pad— A —RBEETENE A7 —V 7 LT HHIE = 3L X
— AT MVIZERIZA D e oo, % 2 CEGSS NEIES N TN D PHITS & AW TH AL &A%
THAEAERL, HFHEOZINF =AY MATZT TRAESOHAMA Y —1 Liz,

3. FHilkER

3 00025 FHEOMER, 100Pa A — & —F TIIEFEA T FLIC
KRR DBAVIT R S 720y o 7223, 100Pa LA ETiE A~

7 MIVICEALS R ST, EGS5 OHIEIHE A~ b

ORI T H AT v a &M= PHITS % HWCit

0.002

0.0015
— 28e7Pa BUARY MR LT, AT bz i
vt — 28e0Pa 7o HRE LI BIIEAC OO TV E L MBS h T 5
- —— 2.8e2Pa L Lot
0.0005—
: — 2.8e4 Pa §%xﬁ
Q;‘ T _1'3132595 Pfl == [11QST, F ./ 7 7 A, www.nanoterasu.jp, 2022 % 6 H 21 H#h

4
log10(e)

il
1 HEEHCBIFEIHFRAF—RLT b

[2] T. Sato, et al, J. Nucl. Sci. Technol., 2018,
Vo : F =X VF—MeV O AxE
*ﬁiﬁh 7[6% * x eV I%FHXT& doi:10.1080/00223131.2017.1419890

[3]Y. Asano, et al., SPring-8 |Z35(F % 77 A Hill i S #¢ O 34, JAERI-Research 99-022

*Hiroki Matsuda', Masayuki Hagiwara', Akihiro Takeuchi', Toshiro Itoga?, Hiroyuki Konishi'
IQST, 2JASRI
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AVY ) — FEREROFHEPFEFRIRILIF—SMORIE & PHITS &

Measurement and PHITS simulation of cosmic-ray neutron energy spectra inside a concrete building

CE R, D
U R

R T S ZAOFEHBPMEFER Y 7 b= 7 —RHEEICHE L R DT BT R =M% 5
BT 7 U — FEREBANTHIE Lz, RS —tiasma AT, &M 1 =5, 22 EMm - f - B
Tl 3 iR DOF 15 A TRIEZITV., FEHEFHET RO a7 U — MNEBRNIICIIT DB KA i
Lz, &5IT, EMBREAFHR L PHITS ¥ 2 = L—3 3 VA EIT L, ERE L Ol A1T 5 2 & T, PHITS
D TR 2 BRIk L7z,

F—D—F: 8K, VT b= T—, FHEHRPMES, A —ERRHES, PHITS
1. #&

P, R T N A 2O EIZ & 2 B BRPEDIR FIZ &0 . FlEHETPHEFERO Y 7 F =7 — D
ERBREENTWD, V7 h=T7—ROFMIICIL, 731 ZZx3 2 Y 7 =7 —Wrmfd & AHHPET7 35
HWMMEL72D, VIalb—rarZEHLEY 7 h2 7 —RHEEEORBPITOILTNDN, EORBER
FED = OIZFHBE TR RN F A OFENT — X B RAI R Th D, SRETIE, 5 BEETaL 7Y
— MNEBNOFHBRHMETFHI 2L L TIT> T d U AREFE T, 2 BRI 2 8RE & ONIEfE o
RUEMIEZ L, FHRPE T ROBBNOMNBERFIEZ REOICHET 22 L2 BINET 5,

2. FEHEPETFIE

HE X RIEM OE &2 0mm, 15mm, 30 mm, 50 mm, 90 mm, 200mm O 6 >R —EkFHEEZ
72 BUEM QR E OEVINT K- T, 8D = R F—FIR O APk E 2 RS2 FRHEZ T 5
Zlick 0 Bt meV-E GeV ERIAWT R X —F o T AT D 2 E N TE B,

3. RAMEL VSaL—Ya v

MSF 4F A3F M2F @IF AKX I aL—varER

FHBFPETROFTHL Y 7 F 2T —~D%F
HARE W 1 MeV BEOFEZEIZ DWW T, FEHIME &
YIalb—va COFEE L OHEKEIToT., £
DORERELHKNIRT, ¥ alb—va i,
PHITS® % W THRMIBREE 2 B 8L L 72K R &2 A
L., HPE R 1L PARMARIE 5L 00 i £ 1 £

Neutron Flux [n/cm?/sec]

2.5E-03

2,0E-03

1.56-03 r

@]

B

> >

-

R

BTH

-
— K& L7, PHITS ¥ 3 = L—3 = > 350 mm_;i on? i
118 0D #e S % 25 ob Jol 38 D A ) & A AR T B L T U | } 25
Do LMLZRA G, FEIT 1 BEOBEIE S TIZTREEN
K&, EREABREET 5 8047 Lz, -

! T T s T T3 73

SEXH

[1] kA&« FUMRFAELFRHSC (2021). [2] T. Sato. Et al., J. Nucl. Sci. Technol., 50:9, 913-923 (2013).

[3] T. Sato: PLOS ONE, 11 (2016), €0160390. [4] T. Sato: PLOS ONE, 10 (2015), e0144679.
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FEHEERT o R FHET L Vv ORGHEIRIRE & B HHEE
Study of Design Domain and Simplified Thrust Evaluation of Alpha Particle Propulsion Engine for Deep Space Exploration
R BB B AE, B i, AR EAT
FOCHER TR
RFHRAE R OmaHEELEDO—J7: N LT o B EZ W ohi T 2 U0 dh 5, ARBIZE L72 R
DIFEE, L, ZLTINZERWRITFZ P OHET) & Z OIS OWTRRET LTz,

F—U— R ohif. Ac227. NTHR, HEtES 27 A
RAIC & BEREMDAELTH |:>
1. WE

EFHRAICIIABEICRAE L2 VEIR, BWROM, SdBBor g //S/Q
O DOHEETTIEP LB L 72 5 o AR TR 8l &2 o1 2 v o% Gl
—1 SEREHMTENVET L AAEE L, BELZNOEN DSBS o FoEsce
SND a¥iTORAEMIC K VHENERD o kiTHEE= Vv ot O .
ite IR A AT o 72, L=

2. HEEE ,///i
%%K%waﬁ%@%ﬁKWMéﬂgoﬁ%maﬁ%%&W¢éﬁﬁ o S

J@ET D LT, FORITRA~OH %155 2 LR TE B 1), K o v ) ose

HL S % a bl 7O LR SURRETH ) . — U0 2 v ko W1 o Rty v OB

HEFEE DK 3,000 %5, 77 XA~ 0] 300 & K&V,

L L ok F—o DB RITHE< . 00 25D TR S

N5 ok T- O R 2 B0 = & N L 72 5, 2.0E+9 .
— 1.0um

3. aBIFHEET U OBEARRE 1.5E+9 15um
EFURAIE L EORIEE LT, DI vy a L EE B o
B SONBIMEATT 52 L, DTHREHA LY FOEMIMIC Gl & 10849 “0ym
Bt o AR -9 2 L YAFRES THDH Lo 3 ML 5 B'Oﬁm
N2, TNHICHLAT Y rOfJRE LTiE, DR 217 S 50848 100 gm

. 2)5 [l OHGE o FREE AL 297, 3K &2 VT Ra-226 0 B4 15.040m
FRATRE, T D Ac227 Z1&E LT, 00E+0 S 2004m
TR BN R = — B PHITS ver3.21 2 VT, abif-HfEE—o '

DV OHESIFI ZAT VO, HESRRAGIZHE L7241 X & Ac-227 0123456738
R X ZRdTz, BE S 220 &g 7-BEoFHZEM A~k S b T3 F —[MeV]

R A7 L (M2) 5 ahi f-OT LT — S E%z Ko, B2 Ac227BEEX &
EERRERAFANC L O HEN 2R Uie, REA7R o b FHEtET B @ BFTAALF—2<2 P

O etk L LT, BEMILIE 2 43.50m, JE S 50um, Ac-
227 R 1% 0.1um ERRE L7z,

50 500
4. BREREE O 40 00 S
EIOBIE RS A L 7 R O E R A S0kg, A1 ¥ 2 PRATHREET =
Y —DFEFEN HALEIL 39.9 km/sec ([CREE LTz, R CED- = 20 s00 B
IARTOHES) & L 2RO 7o, HED)IZHTH ETRFICK) 0.72mN, = 2
304E% 1T 1E Ac-227 D B ARTHERIC L 0 0.3mN £ Tl 3%, 20AU o, | Voveer 200 <
(CRICHALD) FREMITT 2 &, KT HEEN N KBGO E > 728 o FR gy B
D% BEY | JEHDSINEICER T 5, 29.5 FEITITARA 2 v —1 10 29.5 4 100
TR BV R R A 157,
0 o A e 0
5 i 0 5 10 15 20 25 30 35 40 45 50 55

“fﬁ‘éiﬁg?ﬁﬁﬁr’nﬂ F D Ac-227 Z IV abi FHEdE 2P DAL S 44
3 ERTHK R

[1] Wenwu Zhang, wt.al. ” Revisiting alpha decay-based near-light-speed particle propulsion” Applied Radiation and Isotopes 114(2016)

2] #HHA . AP D & KRABS, BERIIRE, REMEH, BAKEE. =8 8, 2021, s, #ERGTa 7 AR
HR—AX—, (2021 Bi45, http:/www.satcon jp/archive/list29.php )

*H. Yaguchi, K. Hasegawa, Y. Sakurai, N. Takaki

Tokyo City University
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CERN/CHARM IZ #1715 24GeV BT % AL - ERREER
(12) MEHMERHBEZRW-MZE - 320 ) — FMERRPHFRESHTREELE S aL—Ya3 Yy
Shielding Experiment with 24 GeV Protons at CERN/CHARM

(12) Measurement and simulation of neutron attenuation through steel and concrete shielding with using activation detectors
RS | PRl 2, ARAN S, NS , KILFESL %, #RIFHEZ 2, RBEE] %, IAAETAR ©,
BB ¢, L350 |, Froeschl Robert’, Bozzato Davide’, Iliopoulou Elpida’, Infantino Angelo’,
(MEAKERR, *KEK, *JA K, 450K, 5 IUK, 8 FERAMTF, "TCERN)

v 4 52
{D ) ét\%ﬂ

Roesler Stefan’, Brugger Markus’

RN ST AZ A Fe A% (CERN) O 5 = R /L — IR ZRIR AR 7-H5(CHARM)IZ 35U VT 24GeVie BB — Al
5 90 FEHMIZER % 72 /E S OFgk T = v 7 U — MERIEZFRE L, U bR R K 2 Pk oA &
HE L, /2, 3200FyTHhHaa— RILERF~—7HEEZITRW, BERIEEZITR-> 7,

F—TJ—F: CHARM, BT px/LX—fsas, Mk, B bmtss, PRz, o7 hnm
1. #E &SRR FICX D4R KA DOHERCCHKEE TOWRE AT RV —0E, BEinitE

DOIEERGEN LI T D08, BRI TZ LV, 2015~2018 ED ], CERN/CHARM Jitigk 2 TR 1 & —
I &R 2 I T iR 21T 72 o TR T, A CIEBEHMEIEIC K 2 B LR O/ R 2 ®ET 2,
2. RERERE 2016 FLARRITMET_LE Ak % Z00EHH SR SICAFE TE L Lo BuE L ER(IM D) &2 v
THEBRETRoT2, 227 ) — MIFERN O 4 SOALEIC, £33 S 22810 S B - MEbuiEmc £ 7213
ar 7 ) — MOEHRBLIZ, EXASYA TAI=T A A0V T A BMOBSHERESRZRE L, Fil
HVET-ZHE LTz, B bR 2R H T O 2Bi(n,xn)?'“*Bi (x=4~9). 2Al(n,a)**Na, "*In(n,n’)'"*"In, >C(n,2n)''C
D S TH T2 U PERZRE D & O v #RABIE - 42 2 LI K 0 BRARER A G2, 2 b3
SHROWERGEE T D12 DEERXTFv— I ERT—2 L, 22T, 320FTHhrna—F
FLUKA. PHITS. GEANT4 # HH\\ TRV F~v—7 3R AT\ KitH a2 — FORERGEZIT/R > 7,

3. 8B X2icar s U— MRIEHKOE S 220 S8 CTHIE U7 AE BRI A 0 KBl & 3t HEEo
—HBERT, FERIEOE S K 2B O SRR 2 IR A S Uiz, £ OfR., ERgk
EOFMEDN IR EE 5.2 5 2 L RENTz, Fio, BEMRGEE LTTR-7232DF T H

AEEFIE, 3= RETORBOXZRBAS, R 2 LN THRRIE L —ET SRR E G,

Side Shielding 40cm Side Shielding

formaterialtest S N @ .. for material test 1077 LI L e
locationblock [ = [N _+ location block E 6 CERN CHARM Material test location
5 1028 L A Concrete Shield
_ E A
g r & A
Sio=L ® i) o
S E A (x10%)
€ ]
§ 10 o 29Bj(n,4n)2°Bi o
@ E 4 (x10% 3
g 3
57k E
—40cm gap = E 2%Bi(n,8n)***Bi
location block Concrete 2 ) (x109) ]
— & 102 L a J
=4 E 3
. Activation % E ¢ E
——}~ Detectors S e[ A ]
Collimator filled " Bi g 10% e ) ZAMmGNa
R nttls - Bi,AlIn,C(80mm £ E — Fitted ¢ (x10) 3
S M E Exp. R ]
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P |_Bi,Alin,claomme 10%E & PHITS “Ccnay'c 4
E 2 GEANT4 3
B I L LA T I Ll
0 50 100 150 200
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¢ 1 : CHARM Jffiik T DM R AR & M HARALiE X 2« MZAEAE R AR S AT

20224 H

*Noriaki Nakao', Toshiya Sanami® Tsuyoshi Kajimoto®, Hiroshi Yashima®, Lee Eunji*?, Takahiro Oyama®, Masayuki Hagiwara?, Seiji Nagaguro?,
Tetsuro Matsumoto®, Akihiko Masuda®, Yoshitomo Uwamino', Robert Froeschl’, Davide Bozzato’, Elpida Iliopoulou’, Angelo Infantino’,

Stefan Roesler’, Markus Brugger ("Shimizu Corporation, 2KEK, *Hiroshima Univ., “Kyoto Univ., *Kyushu Univ., *AIST, "CERN)
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Oral presentation | Il. Radiation, Accelerator, Beam and Medical Technologies | 202-4 Medical Use of Quantum Beam

[1M14-15] Medical Applications of Radiation

Chair:Yuho Hirata(JAEA)
Wed. Sep 7, 2022 4:40 PM - 5:15 PM Room M (E2 Bildg.1F No.101)

[1M14] lodine tomographic image reconstruction method by X-ray transmission
measurements from small number directions for low dose exposure
cancer screening examination
*|kuo Kanno', Daiki Ito" (1. Kyoto Univ.)

4:40 PM - 4:55 PM

[1M15] Scale up production of **’Ac using an electron linear accelerator and
radiolabeling experiment
*Mizuho Maeda', Takahiro Tadokoro', Yuichiro Ueno', Takahiro Watanabe?, Hidetoshi Kikunaga®
, Kenji Shirasaki?®, Mitsuyoshi Yoshimoto®, Hirofumi Fujii>, Shun Sekimoto®, Tsutomu Ohtsuki®

(1. Hitachi, R&D Group, 2. Hitachi, Helthcare Buisiness Division, 3. ELPH, Tohoku Univ., 4. IMR,
Tohoku Univ., 5. NCC, Exploratory Oncology Research &Clinical Trial Center, 6. Institute for
Integrated Radiation and Nuclear Science, Kyoto Univ. )
4:55PM - 5:10 PM

©Atomic Energy Society of Japan
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E#HIE BAREZBELELHEAR X RERAEIC K S IAVRGBEBIERE
lodine tomographic image reconstruction method by X-ray transmission measurements

from small number directions for low dose exposure cancer screening examination

THREPARSS, DR RUETR

DEOTE X iR CEORADIEREIES A2 V== ZIpEE %17 9 72, SFmE transXend 15 47
TWERE S pfME b L, MESMERZGT. 3 URORE, TRIRIEIZIT 6 FTHaThHY, @i
CT 1. 2%@1&%&’ ISHENFREL 72 5.

X—D—F X, ERAE, WrEmg, EEAlar b7 AN, RIIES, A2 —=2 K
1. #E8 XMEBRAEL, FTCE Y X B RV —0040 2155 transXend BHZRICIE, Lo —
LHORER L 2= v — M OF AN G L. LIRT, BET transXend R HEE A2 AV, gkt o7 7 )
N, U, TUIOWESMEREZEES, DEEIOFGBREICEDNBAAT ) —= 0 TRED AR A
RLUTZ[A]. A ENIEEA transXend MHERZ AV, WEF A E 3 U RIBE,
3 U R EEICR ORISR 2 R 7.
2. BER WK Z 1ITRT. NRISME 24/30 mm T 2 ) L & ER 14
mm DR Y A XA F L UALEEERE, FREASTIISE N 271 2(0.35 mm E)i
B, BRESMM DA hr—Z Az — RF U3 Ea v REEAZHE L TV
5. 77y hSFVRRHHERFPD, B2 &L 048 mm i, 1024 X1024 FEl5l)% PMMA  Todine tincture
transXend RHZR & T 5720, XREH DI 4O 7 4 L H Bl L7 (1ch:ZE
&, 2ch:0.1 mm Sn, 3ch:0.2 mm Sn, 4ch:0.3mm Cu). 4ch A atO#IE< Bk, 22
RBBOEGED 25 Th 5. X BEELE, B, WERFMIL, 224 120 kV,

1. #fik. PMMA:
77 U, POM:&R Y
FxRAFL .

24 mA, 058 L L7z, JIEIE, 36 J1h
MBITV, ZOHG 2, 4, 6, 12, 18
J5 1) % Y)5EI23R Y, FPD OfiE)i1H 72 &
7RG, 72, 36, 24, 12, 8 B/ &

1.6 :gcm"]

=

MEZEFHL, R—HREORIEEE L. B2, 72U AN, RO, FER .
3. fEHT transXend FiH#RD i-ch TT7 7

U, aURBLOTVIEZ |, m n 2@l L2HE 0B
LAmn)% 3 Ry 2T v 7 T—70E LTERLE. %EZWZIK?E'J
AL |, FPD OACEH A E 7 £ E S k TOMEMIT? (G, k) A3 b
—HTLHLAmn)ERD, EOPERT XHERT 7 VL, FTHE,
TAIRS ILmnzEZElice L, MERISOMEED. SWEHE

S0 B B AAHEE I AL K 0, BB 2 0 7 L
DO E UTIER L=, 77 U Vlifg 2K 2 1277, 0Numbir of m?easurelrrzlent dilreectionzs0
3. #EAA 3IC3 VRREOIEA R, I URREIL, 6 W X 3. B 5k b S g
VLEORE THERM E K< —Fd 5. ik CT TIZAMKAFHK 1000 SEPREE R

OB ZAT O 25, O 12%DPIE < |TI VRO HEOHWr,

bbb, BADAZ ) ==V TRENRATETH L.

[1] I. Kanno, et al., J. Nucl. Sci. Technol., 50, 1020 (2013). [2]L. A. Shepp, Y. Vardi, IEEE Trans Med Imaging., 1, 113 (1982).
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“Ikuo Kanno, Daiki Ito, Kyoto Univ.
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EFREMEREZFALR 25Ac R7—IL7 v THER UERIRHER
Scale up production of Ac-225 using an electron linear accelerator and drug labeling experiment
YR ERAE ', MPT FIRK, BE OME-RRY, IV #h !, HH BN, D AR
ere R B2, UK HFF3, MR R, Al SR, EAR JEES, KRE MES, HE ks
R #ho, BAA #6, FiE Bk6, e 3o, Zh A,
VHNZRFBE, 2 B NLAV R T SRR, 3 AL KRB 1O, ¢ AL R, S [ENEAS Al S ORI A BT

BRI 2 W TOEBORIZ £ D 22Ac IEHGEZHFEL T D, 5 BOR T —1L7 v 7 ilE SR
Z 3 L, 25Ac BLEOFEME MR Lz, £7285E Lz 25Ac DFRANLIZIAT . DOTA-E[¢(RGDfK)], % >
T KERR SR A FEH L7,

F—")— F : Targeted Alpha Therapy, Medical Radionuclides, Ra-226, Ac-225, Electron Linear Accelerator

1. ®E

FERY) o #RIBIE (TAT:Targeted Alpha Therapy) FIRZRE & L CH LR 25Ac 1%, B ISR %2 HWT 2°Ra (v ,n)
25Ra—5Ac D UG L » THREGERTRECTH 5, Z OREEFIEOF RO —20%, E P O RINLIR D A
PTREREAME DO A #1502 M Th b, FMICT, 2, KO, AL LR RTRER ME DX
BRNLETH D, AL T, EEEIORE IR A8 LT, REHHMEOMER & ORER#F25R 4 Jhi L 7=,

2. %ﬁﬁiﬁ 225
Ac-DOTA-E[c(RGDfK)], Unbound ?2°Ac
37~47 MBq @ *Ra JiUEH & VT 25Ac BUiEFEER 2 F 0 L il eE==

1 . : 1 1
7o PRa ZHMRSEOMETHRFICHAL, FERBTH | oo 14
B L 4 — OB TARIES CI 2 50 Lz, (WE S b ! L ]
> ! 1 1
IR TR F L ¥ —44 MeV, I 120 pA, TSR 2 ol || | L ]
g bl Lot
10h) , WEERERLUIIhH 7 v~ N7 T 7 12k 0iTo T2, £, 0T 0 20 30 40 5 ko 70 80
HlYE 7= 25A¢ & N T DOTA-E[¢(RGDfK)] L OFELTES Distance from the bottom of the TLC plate (mm)
AT LR L n~ N T 7 4 RO — T M: gru~ 757 4R (F— 5
VAT T T 1T K0 FH LTz, F7T 5 (L) KOEOTr 77 A1 (F))
3.HBR-FED

5 RIOFLEFEFR TEFHN 1.5 MBq @ *PAc 372, A RIORLERT, 22Ra JFUBHE M OIS ER, IR
LBBRZHAILTRY, ZELENHR TE 2, vy B P a AT VIS ARMETE (Ra JFUEH KX
OZ DT FEHER) O —27 13607, Ac ORERERICAKE LTz, £72+4r 8D DOTA-E[¢(RGDIK)], i
R, 121 100% DI T 2°Ac-DOTA-E[c(RGDfK) ], #1525 Z E X T 7z (X), Tz kv, TAT BA%IC
ET D WA HLE L CRIEATRER FaE L &2 1572,

*Mizuho Maeda', Takahiro Tadokoro!, Yuichiro Ueno!, Yuko Kani!, Kento Nishida', Takahiro Watanabe?, Takahiro Sasaki?,
Hidetoshi Kikunaga?, Shigeru Kashiwagi®, Kenji Shirasaki*, Mitsuyoshi Yoshimoto®, Kazunobu Ohnuki®, Hirofumi Fujii®,

Tsutomu Ohtsuki®, Shun Sekimoto®, Makoto Inagaki®,Satoshi Fukutani®, Yuji Shibahara®, 'Hitachi, Ltd. R&D Group, 2Hitachi, Ltd.
Healthcare Business Division, *ELPH, Tohoku University, “IMR, Tohoku University, >Exploratory Oncology Research & Clinical

Trial Center, NCC, ®Institute for Integrated Radiation and Nuclear Science, Kyoto University,
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Oral presentation | Il. Radiation, Accelerator, Beam and Medical Technologies | 203-2 Beam Application, Beam
Measurement, Target

[1NO1-04] Application of Quantum Beam
Chair:Kai Masuda(QST)
Wed. Sep 7, 2022 10:45 AM - 11:55 AM Room N (E2 Bildg.1F No.102)

[1NO1] Low-dose XRF analysis of Cu in cultural heritage samples using quasi-
monochromatic X-rays induced by MeV-proton irradiation onto a Ge
target
*Yoshiyuki Oguri', Jun Hasegawa', Hitoshi Fukuda', Naoto Hagura®? (1. Tokyo Tech, 2. TOKYO
CITY UNIVERSITY)

10:45 AM - 11:00 AM

[1NO2] Study on radiation-induced reaction mechanism of EUV resist containing
Sn
*Yui Takata', Yusa Muroya', Takahiro Kozawa', Satoshi Enomoto?, Bilal Nagvi®, Danilo De
Simone® (1. Osaka Univ. SANKEN, 2. Toyo Gosei, 3. imec)

11:00 AM - 11:15 AM

[1NO3] Improvement of monomer introduction in in-situ ion beam graft
polymerization
*Fumiya Harada', Takumi Ito", Tamaki Miyauchi®, Akira Taniike', Yuichi Furuyama' (1. Kobe
Univ.)

11:15 AM - 11:30 AM

[1NO4] Study of the electronic structure of the solvated electron in alcohols by
pulse-pump-probe method
*Masao Gohdo', Ryoya Tamaki’, Koichi Kan, Jinfeng Yang', Yoichi Yoshida® (1. SANKEN, Osaka
University)

11:30 AM - 11:45 AM
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Ge ZHI~D MeV [GFRBH TRE L EHEB XREALV:
XALBAER# D Cu DIEMHRE XRF 247
Low-Dose XRF Analysis of Cu in Cultural Heritage Samples
Using Quasi-Monochromatic X-Rays Induced by MeV-Proton Irradiation onto a Ge Target

UNEE B2, RAIMY, mm &L e A2
URTOR, 2HOTER TR

MeV B5F#t % Ge BERYIC RS U CTHA L7 MER( X AR A )R & L CRUESU BB 0 Cu @ XRF 43452
BREATVY, R TR & 3RO 21T 2 WG & A 3T L 72.

F—TJ— R Hbolr, @56 X#oHr (XRF), HEHE X R, BEfrmhic X B, M TR, WU,
RS, MeV B4, ¥EX 7 e, X#Fy e —1L X

2.5-MeV

WA~ DR T- RIS TR L 72 M HL( X MR E — IR p— - N
X e L THW S ERRE XRF SHTI220WC, HiFElO Cu I ﬁi‘éﬁf
FEZ V72 Co DBENNTHES , ATl Ge BRI AV 9.87 keV (Ge-K,) 5 4250 am
THRES CHEABENCZ A SN D Cu Of &R 7. e —

AR ~0.01-1%CuAY
2. RBTE 13 #Ex8 B2 mn

BEOIM (120b) i LT F  iEhoE @ B EBROE ey hT
BEEF AR L7 Cu (K IR — %L ¥ — =8.98 keV) b 10y 10—y SPRREE 2103N§
&4 (CuSO4+5H0) ZIRG Lo A ER L7-. Ge H 55 .81 ’ 1 §
IREEAYT 2.5-MeV B T4 BREH L TH/E L7z Ge-KX #t T o6 ) | §

(KaT9.87keV) & —, X #it& LT, Z Dkl XRF 43 % 04 cunxis %
WaiTo7-. M1IZEBROE Y N7 v P %57, ﬁ 0.2 @e_Kﬁ §
‘ | 10
3. BR-ER 0 5 10 15

I XA Ak o ORI, 13 2. o s o B

ICREFORIERE R A R T, X OB R A X i T
u-

N
o

7 7Z 7y ROEELY, Cudft FIRIZ ~40ng & 72
STz ARE ORI R ~ 10 mGy T, Bif-#iZ Bk
BHZBBSTT % PIXE DHHER]IDBED 1107 FRETH 5.

AUk /(510 nAX 1043)
o

AR IR E: (18H00753) DB A% 7-2b D TH 5.

0 5 10 15
XEBIRILF— Ex (keV)
SETH 3: Cu % 0.89% & Tralkld XRF AX7 kL

[1] /hBEBEZ fth, AAJE 11543 2019 4ERkD K43, IMO8, 2019 45 9 A 11-13 A, & ILKFIMEF v /3R,
[2] S.A.E. Johansson et al. (Eds.), Particle-induced X-ray emission spectrometry (PIXE), Wiley, ISBN-13: 978-0471589440 (1995).
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Study on radiation-induced reaction mechanism of EUV resist containing Sn
*E RELL SR e - s 200 - AR 428 2 - Bilal Naqvi® + Simone De Danilo®
VIR EERT -2 BRPEA K + *imec

AW TIE, S FIBHIC A Xk 2> EUV LY 2 FOREHESIOEEL AL L, BT/ LATY
F VU AEE AT AENBRMENT &, To~T P4 ) U REE WA OIS L0 | Hb Ras i SO i
T 2~

F—U—F : BERMEEROS AEA XA EUV LY R b BH—mlsy AR TPFY %

I
4. EUV U Y 27T 7 4128\ T, EUV RNITEO KR E WA X2 BT m R E 2 LY 2~ OBRFERHF
INTNDH VDI Fio, ZRETFOEDIFIHAPRKRD LN TEY . BIHBEFESED A B = X Ml 48 U
TAMBER G N EE CTH 5, ABFZETIE, @0 FRIHIC A X8 K% F5 EUV L U A OGRS OGS % B
e L, B ASVRT A A EE HWICHIERAENT & . T~ T V4 U v A EE WA 58T
IZRY, AR PSR X OMAISHIC A XEEIRZ FF2 Zon L H A @ 59 1 O SUSHERE &2 i~ T2,
2. EB
FERZ W23 B O 4y T iE % Figure 112779, I8 D Tetraphenyl a) b

i

) RS

tin (TPSn), A X$EAE / ~—O triphenyl (4-vinylphenyl) stannane @ Ej
(TPSNSOZTRE & LTS/ a~F4icim L, fixcomanzrmts (sl ) Oed)
L TRIGEIME LTz, E£7-. TPSnSt & EE KD ILES 5 DIRPT4 (5 ﬁj
iF, Fliax OWBLCERT 5 2 L CRISZEIE L7z, SBHARE Ar H A TE o
BT, BT VAT OA Y SRR AT, A bL & RS . {;f
BRFATZ, Eio. WEHIR L. Co-60 AR & L7y MRS & H % Of I (ij<3><j N
T, BB RO Z @EIEIE 7 v~ 757 4 —I2THIF L=, f] s 8Os
3. MERLESR
PRVATG VA L ABETIE, HHEA K, BHTLBIT, F—AR TRt mi s Dierd (o
O RETIBET S 2 & CAER LIS R RE B Sz, £, h
AR SOSIREE DS — R Tl L7z, WSS R T TPSn @ 2 ps fHEIZ 36
B AT L% Figure 2 IR,

FERRIA BT I, ERRBIORIE & 4% G fili(molec. / 100 eV) 2B L7z, 2
FAVFIRRIC T, ARG~ R — VB 2 8 TR TR = % =
EBRB BT o72, DIRPTA TlE, I F A L UGRICTRUE DA

n
(8]
F

T T
! 4
80 ns!

120.m%

ANERSa

N, BEISRIZTOR Y FFHT7 2 OAERDPHER I N, m—/LEE) 9550200 480 560 640 72; S

i

80
BIZA XGIEORA T2, BT HISITBBAADIRIE 500 o e
Bink ot of TPSn on 2 ps scale.
BEHR

1) T Kozawa et al., Jpn. J. Appl. Phys. 58,036501 (2019)
2) G.Kubjak et al., Proc. SPIE, 3331, 81 (1998)
3) J. Pankert et al., Proc, SPIE, 6151, 61510 Q (2006)
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Improvement of monomer introduction in in-situ ion beam graft polymerization
JRE SEEk Y, R favE ', CEAN BR, i R, bl !
VR RZFER RS R AR

T 1T TICHT R A A 5 X85 (A A =27 T 7 VEAE) OWREIT-> TN 5.
AWFFETITHAR L 725 5 um BEDORY =F L% 2 MeV O+ E—LTRE L, TO®B)P—nR—F 27
MHE ) v —5BEF 2NN CEATHI LTI 7 NEGET-TZ. 777 NEMLEDRD, T/ ~—
BATEOLREZITY, £/ ~—FEN%EE /) ~—BARHTHE LI-E /) ~—8BAEOM LE2{To 72
X—DJ—F: M Frb—L, B/)v—8EA, V737 NES

1. %8

HAEE AT e B REE 2 A 5 S B2 HIEE LTREHR 7 7 7 FEERS D, FxiiA A E—a%2H
WTRY = —IZE /) ~—%2 7T 7 NEEEED, (4 —07F7 FEAHE] T L > THEREME S M B
DB EIT> T D, HEEMER D T EIOBIRICIZEZEFIZE T 2 EAICHEEOMHANEE CH 5.
EFTOMEICL > TEDGAF L E—L 7T 7 NESIEORENED DI TE[1]. ABRTIE, Z0OHHE
A A BE— A7 77 NEAEICBT DE /) v — B ARKEOEKBEFERIZOWTRRS.
2. HAREM

INET, 777 NEAGRICOEBEE S THMEIOFEE, A 4 v — A%, £/ ~—FEICk 2864050%
IZOWTDOIEETITH-> CE . A4 E—LE L EBEEMICEZ DY TRIFHIITY 77 7 PEAIZBWT
PERDEREZTITIEZRET = o NN—ZE /)~ — B AT HERICE ) v — %Mk L TEATE RN WD M
Nolz. T, AUETIE, FEBRIKR - FIEOKBR ATV, B/ ~v—452HEF = N\~ IZLEMGT S
LT, IS NROMEERME LT,
3. E/X—BAKR AEOHB

WROEBRERTITE ) ~— R X fHEM I X Target Chamber
STIEY, T/ ~v—% X —F vy NF xR —|CEPEE Gate valve Gate valve
AL TV, ZORRTIERBEREELEG & LN By i Vacuum Chamber i
B)w—%H =Ty Nz RN—IZEALTWT Ton Beam
¥, EIR F~OAMNRKEL, £/ v—Eh% E e} L
FHZENTE RS, FZTE/ v —ARUNEH Vacuum
BT 2 U N—DRINZ Y P—rN—H 7 ZE A LTZ[2]. : l
SR OB % Fig. 1. (TR, WRBEOFERKR | . F Solenoid Valve
TRHYF—R—F L 7 BANE L TE /v —F TENE sopvae T _JGatcvae
WO T\ E ) CAERER, (o] b BLZE T = L N — A g
THIENRTELLIIZLT. e =X Stopvalve
4. B/ I—EBAHER -‘ Monomer .

B B D EBRIAFR A AV TE )~ —8ARB % 1T Fig. 1. Experimental setup

ST, EREAREEREZEZIEI W%, T/ v —HR

NP VY= R—=H I NIZE ) v FEDIENETEALE., ¥—F v b F o~ BZEF L /N—
HEREESIXLBRNG, =5y NF o R_—Z )P ==& I LR, [MEs '/ ~—%28A LT

ERRP U —NR—F s BETF o NN—, BEF U NN—DEZELZRTE L. £/ ~—E8ARKWN, £/
~—ENEES LT ) v~ — B ABENRDERIKR LWL EITo 2. £/ ~—JENE ) ~— R ROEFHE
1 0.01L, VHF—N"—=2 27 OFMIT3. 0L, ¥—7 > hTF o N\—OFFEIL3.TL, BT = —DOFEIT
30L TH 5.

WR LEEREREZANTEDORA A L =007 7 VEAERZIT- 7. REHIES 5 um OFEEER
Y=F L (HDPE), EGIELE/~—IE7 7 VU ABAAEEH L.

R X Tk R B

BEXER
(] *HE, BEH, 75, &L A, &b, BERET DS 2019 FEOFES, 1601
[2] *5H, FE, 9, =N, A, b, BARRFIFES 2022 FHROFES, 2C02

* Fumiya Harada!, Takumi Ito!, Tamaki Miyauchi', Akira Taniike', Yuichi Furuyama!
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FLaA—ILPOBENEFOBFEEDOHR
Study of the electronic structure of the solvated electron in alcohols by pulse-pump-probe method
RO OIEME!, Mt BURL W R LA el 5m B—!
lﬁWﬁ%Fﬁﬂ%ﬁ At

2 BB SNV AT A Y RIBEIZ R SNV REBFE LR RAE L XU ) — VR OEEERNE
R U, RIS A T 7 AZBHI L2, 60 CTIXEBMEFOWIRO 7 ) —FR3glllsih, 7Y
—FWEHE L2 & BRO, KR X2 EEmMATE T DBl S e nZ £ b, —60 CCIIEE T
B O R RN AT - ORISR LeWn 2 E RN EBRIICH B E o7z,
F—D—F: VAT IF Y VR, IEEA T 7 A, ML IEREGRER, R 5 e, WREAnE

1. 8

IKFNE T - RN IR A P98I, AKFIE T - WIAE T OFENF HIVTLOR, Hix 7R3t 7e S
NTE T, BUETHHSHRETHEICBIE U7 7R 720 Cia . AR E N IR, KM/ 77 /av—
T TH D EUV U Y 7T 7 ¢ — (B L THIZER W TR D | £ OEEMIIRHE L TV D, K0 B 72K
e OREEIZE LT H8 LW BEERGHAE AR S [1], B RS WELICHERRN TH 5, A
Tid, BRBEC X o TED L7 E 2 Yeie U, i SN2 imiEmE o sh 23125 2 &
CHEFNE T OB TGS - R a2 RN 2 A R L L,

2. RE&

PR PERF & B — LRI ZEMiER SRR B LT, LN RETRTIA Ty 7 20 2B L AT o4
APEEEIC, B —A LR SET B NAYAG L—F—& iR & L CHAADETZ, 2 B
JhE SNV AT OF ) R EE AW, ZOWEETIE, SV ABETFE— L BAROEREORHIC, 7L AL
— PRV BEREZNE T 2 2 ENTE, WESLEIORMEARET 52N TED, T
MTELE LTI % 7 =&, |, £7213-60 CICBWTHIE L7z, 2B, —60 CIZBWTH 13
Y= ITIRIETH Y . T OIRETIREEE 720 TR BERRTE T LB TE 5,

3. EREER

1- 2 ) — N OIRBEFNEE 1 %60 ‘CIZH VT 532nm O L—H—JTHREIET D & FREEFIE Ot
FEOWA (70 —F) BBllENTz, £z, 207V —FZEE Lish oo, EEFRTE 123800 C© X 5%
RIZBWTH, I X D EEMETE 7 O A RIIMR TE R0 o 7o, WEMET L IEEEMFTE T OE LK
HARE D HREFTT 5 &L IS X0 BEERIETE 23R L TV D R HiE, HaIc Bl REToh D, 1€
ST, 10 F ) — VR OB EEFNE - O SR T BRI - 2 AR T, MORIR/ S A 2R H L THRbh
L2 EERLTVD, oA T AT I VY U7 E 2 Jehi 3 2 EBRIT A — T B2 Lo THds
SNTWDHA2]. BERHBRC K O ED L7 EEFE O SehEdlx, N—7 5o S ITRR /R E -
7oo MAIXINOORERE T IER BT 2EEME T O 2L X — MM 2 MG LIRRT 5,

SE X
[1] A. Kumar, J. A. Walker, D. M. Bartels and M. D. Sevilla, J. Phys. Chem. 4, 2015, 119, 9148-9159.

[2] C. Silva, P.K. Walhout, P.J. Reid, P.F. Barbara, J. Phys. Chem., 1998, 102, 5701-5707.
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(1) HRASRBDOR/RGMHFDRDA DX LELRGERER

R&D on Mercury Target for Spallation Neutron Source to Improve the Durability under High Power Operation
(1) Mechanism of Damage Mitigation Effects by Gas Bubbles and Damage Observation Results
WINORAT, ONE IRz, AE X, W B, e R, EIL 52
P BEE I IEEC, A 3, KETRT, G &Y, At R
'JAEA, *ROKR, P HAEK, AR

J-PARC D RZABAR 1 PR RR C U, KSR G DA 8] B D72 002 KRR T A Rid 2 A L T,
¥y 7 —va VHEOER L R DHENW AT D@L E L TWD, S5 0mitRAFMICET
D10, BaROBGEFEANBIZE LIRER, TAKIENER &R L2BENRET D 2 LRSI,
F—T—F : I-PARC, KERER, [EJWE, Fv &7 —a CRE, MKW, RS

1. #E

J-PARC DR PETIFKEMER BRERIT, T v 7 — > 3 VHREIC L 2L (L E B E 2 TE RO
BE T TODH, SILRLMAMER LRk SN TWE, @) - BEHEMEOTZHIZ, KEBFIZA~Y 7 A
HADWNRIDZIEA L, F v T — 3 a VREOER L 72 5 [E R ORISR 2 T 0, —J7
T HEA LT AKIEIE, RAIZXF Y T —va URBET LKL 700 | EIRIKEA L > THEA L72HUh
HAK@WR XY T —va VIEGEZFRIELERE R DB GER L TE e, 2 E T, Eisfic
HE U T2 = R 3 2 A s OIRE) X OV F DO RIRIRIZ DWW T, KA LR A &JaiEARF B O, B/A
ZRINE L LTHW, KUERNEA . T 720 bRIaEAI L0 ENEMERET 5 LG IR Sh s
L, RamOBEPR OB LWEFT AL, HEZBRT 52 L THRA LKL, £0—5 T, @EEBH o L
FIHEN, FrET—a U TERLS, TARWEICE D260 EEZ N2 BENBILEINT,

2. BIEHBORE —HRARAICKEE—

Fig.| 12, SHAAIE BIA=03 DBA DRBIIEE RT(IR s ooee O drection - pperares
JEIX 5 mm), FHEAZRBEFEE LTIk O RKaABIZE S “----ﬁl
. ZTOWNEIZITER L- vy RABIE Sz, fiomE ‘
FAREARYT TR 123 A RIS TN B & & —B LT, - =
FIEEE o N ORI AR TR 7k & i % A = e
AGHAOBIEE RS o, oLy, Hakie o CEEEmy [Ty
OWEMENE— M ERIC > THEL L D EE

Fig.1 Observed damage on the spent mercury target
A B, (B/A=0.3). Streaky defects in which continuous pits
3. KEREHWEROBEMALLZBEL T exist were observed.

M AR DBRFEIZ W TIE, AR SN 7o T A KA DO BBEIEDOF AN & & b2, KEBHFTOHT A&
AR OFHG, FEBREGIIT 25, B X OERDBEE T DANIMRE T E 2 REZWBEINORBE R LETH
Do KUY —=AREDHFTINED RED IZOWTHET D,

SEXHER [1] HKOGWA, et. al., J. Nucl. Scien. Tech., 54 (2017), 733-741.

e

*Hiroyuki KOGAWA!, Hiroyuki KAWASHIMA?, Gen ARIYOSHI!, Takashi WAKUTI!, Koichi SARUTA!, Takashi NAOE!',
Katsuhiro HAGA!, Masatoshi FUTAKAWA', Hitoshi SOYAMA?, Chieko KUJI?, Kei ITO*, Nobuatsu TANAKAZ.
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(2) K[BARERIZHS BREENICE T 5XERF
R&D on Mercury Target for Spallation Neutron Source
to Improve the Durability under High Power Operation
(2) Dominant factors in local impact forces caused by bubble collapse
I Rz, B RAT 2, I IR, A 8, AR TR, AT MR
VIRYEREE, 2 AR T SEBE SRR, 3 RAER

IKERZ — 4 NEIFTEBIT DEAT ARIDORESRMIRE D=0, HAKIAARERNIA U5 RATEE NI E
HLEFEREZIT-T-. T2, [IAX AT I v 7 AZBT 5 Keller-Miksis DFRUIZ L A FHE 1TV, [#F O LLEL
M, [IRKELEZNNEI L TOLARET D E TORMMIIERETCEELI L2 R L.

F—IJ—F:Fvb7—var, KJupE, Sy 7y —Ta SEE, KIEHE, Keller-Miksis D

1. ¥E
JPARC KX —5 v FTIE, Fx 7 —va VHEEHIHIZHRE LTAY U LT AR 2 EA LT E@EER )
T Tnd. LOLRRs, ZOEATAKIANEE L5 EEZ LTS iR EFrInz. 2ok
HKERY —7y OB, WAMER EODIciE, AT ARIAORESEEEH LT H 2 ERNEET
5. A TITEAT AKISOREEFOREZ B E L, HAKIEERCA U 2 ST /) & 3
R, ZOFEBEREE LTRIAEA T I v 7 A LH A OB ST A —% & OFBE FEBRBLIGE RISV T
A L7-, & 51T, Keller-Miksis O [11Z A L., < OB ICOW CHAEITRE R 21T/ 5 7=,
2. KRB
FRIILFIRFEOKZMHEH L2, 200X200X200 mm O 7 7 U L KEEOKPFBRETIZESR 02 mm O
SUS316L EARA X E L, KHEKIEKEBIZEL > TRIBEAER LZ[2]. BELELTES Smm O7 7 U VR E%JE
ARALE D 15 mm EEBICERE L, Z OO OREHE L L—YF— Ky 77 —Kk#iE (LDV) THIELZ. X
TEIIREEE T AN AT EHNTI0 fils THRE L7Z. 22 Tl RAIERICE B L EREB L ORRO
W2 T o7, B, L= —F v T —a B —= 0 JICHET D IRBEER TE O N BIHRE R[3] & 0
H# b7 o 72,

g 6 . . . . .

3. ®E £ Lt
g

RIF ATy 7 BT D BRRERIONT, Kono T x—x S | . |
R LCHBIA R BT, B ISR S g EL < g | 5 ]
DRI B % TOMMALR L BRI ERICITIZEMBOM 5 e
ngg'f;%zﬁ 3?) %f) k : k 75367\75)’3 712:. : @f’ﬁlﬁl ﬂiiﬂ[ﬁﬁ?*ﬁﬂ"ﬂi %)%;EEEVC E 1 &' [0 Spark discharge

3 r Q’ <» Laser cavitation peening[3]
X7, /%\ﬁé 135 ﬁ)ﬂfCAtﬁﬁ X U\%j(/ﬁ/ﬂ XD/ E R WA Z L g @5,“&’ . . . I|r<ener-rv|ilksise.-qupallion ’

=

0 0.1 0.2 03 0.4 0.5 0.6

T, BEEE DA HETCXAFEICOVTHRFT LTV TETHS.

@%Xﬁ ATﬁ [ms]
[1] FEM fh, HERRATIFZeITSeek, 4 1594 %, pp.77-88, 2008 1 AtB & REJE LD ik

[2] H. Kawashima et al., Advanced Experimental Mechanics, Vol.7, 2022; Accepted, In press

[3] H. Soyama, Metals, vol. 11, no. 4, p. 531, Mar. 2021

*Hiroyuki Kawashima', Hiroyuki Kogawa?, Masatoshi Futakawa?, Hitoshi Soyama3, Chieko kuji’, Nobuatsu Tanaka!
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(3) ARRRICHTSIRRMBAE XUREFANI— FORRE
R&D on Mercury Target for Spallation Neutron Source to Improve the Durability under High Power Operation
(3) Experimental observation of bubble coalescence phenomenon and development of numerical prediction code
A XK, PR E2 ORI RAT!, I IR
V- SRR, 2R

WD EIR « DREBZLET D720, R —K RIS R T 2 K88 O i bRk & OHE T
Ha— ROBIFEZIT> TS, AT, LB RE LOTH 2 — FORFERIC OV THET D,
F—TJ—F : BOKEUER, EE, ¥ T —a UG, MUK, RIS R KR AT

1. #E

KIREE BT IiE#s izt (J-PARC) OFZEEMKERIENTIiX, ENEIC L HENRGOX v 7 — a VR
DA S TEY, KIEHFIZH/N He K30 %2 1R A L7T2/KER—He 83 2 FH 9~ 2 BAGMHIEIF 23 BR% S v
TWD, ENEOME] « BERIZE R R EF RIS A AT 5 KIaOFEITA 100 um LLTF & STV D23, KR
BT 2MNKIAD G « FRETC LY | B b EEMHINER SN D051 — AERMO KT AN
1EAE & Ba702 2 PIREVEDS RIE SV TN D o AMFFRIE, AREAERINERIC I 1T D 50 B m o THlZ Br E LT,
2R — KM AT T AR E LI/ Ia DG « sy 228 0w L EBR S K OYSE Tl = — RO %

T2bDOTHD o Test section Observation area

. (12.67 mmx9.50 mm) Swirl
2. B ARILERER ﬂ - ™. bubbler

s . rn . 60 EEL el

Fig | (CSRBREEI O PRI 27T, BRI —2 60 mm " e 2
OEFFHRETHY . EEI1L480mm Tho, W " N fnm o _ad] W
Dl F o> 3 f&FT (L=100, 200,300 mm) (2 FHAIALE 2 3% 1) 1 300 mm
L=300 mm OALEIZIEE S A 3 &7 O I E 2 5% T Fig. 1 Experimental apparatus.

)
S

7o RIEEENT, REAEEF 12.67 mm X 9.50 mm O & A
ATEMBH LIy 7 T4 METRHEL S, KR
0.42 —5.00 L/min, #&FEJEEIE 183.3 ~383.3 L/min & L7,
3. RLER EMITTFEDRSR

AR D B o & FHIALE IS B W T S s &0
FEOE AN T L& Fig2 1O 7 Bk I3 EEE 100
—200 um DRIANEZ < FFET D03, Tt FICHE D Ko

N o o ~
o <] S o

Bubble counts [Num]

-
o

o

0 200 400 600 800 1000

Wb & R RO R B BN T I fE o Caumalent bl radius L]
TEWT M Z T Z RN ST, Fig.2 Histograms of bubble radius.

KRN O KT LB O TRNCIE, A EURE S = KT 0 A MBI % % 18 L 72 3706 7 L 28 B v
DT, ST OB NGB = — RO AT T D, BITE, KIAMEHHICES < ATET L
ROBEH T O KIANC AR 9 2 BEEIWE 11 7 A1 OMF 20 TR Y | THLIBR CER S 5 K1 EER
BRI BT 2 RERIERME 28 OIS FRAIE 7L ~HLAT 2 & T, MATRSEE O B & BHEL T 5,

SEX#R [1] Antal et al., Int. J. Multiphase Flow, 17 (1991), 635-652.

*Gen Ariyoshi!, Kei Ito?, Hiroyuki Kogawa' and Masatoshi Futakawa!
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BB FRKBRO O R A tER LICH (T - KA T
(4) KEBFREMORFMEFET 5= OBFBGFMICEI T S2HRMAFR
R&D on Mercury Target for Spallation Neutron Source to Improve the Durability under High Power Operation
(4) Development of Technique on Radiation Damage Evaluation on the Mercury Target
to Estimate the Residual Lifetime
THOBE, R B, B S W Akl & RIS, I ER
VA AR BB R, 2 KRR

IKEARH A 2R D ARG a1 7 FREHRERTAM 5 A 2 a3 2 72012, IREHBRE 2105 L 7= 1 A4 o IR
M OB/ IHA BGRBREE R 2 A EERTAM Je ORI TIEIS & 2 5IRRFIERF 21TV KIE SNS DK ER
R DFRET — 2 & DB & W AFIEDOZ LTSV THRE LT,

F—T—F KRR, MRS, MHAZGER, SIRERE, AR, ST

1. FC®HIC

J-PARC DIZAER K SAE ) D FF i 2 R TET 5 SCER FAZIE, B 7 M OV 712 K 5 BRSS9 7748 5 72
ENBD, EEHEDIZ, TNET, BEHREZ B L 2B RN TH O 5RBRICI W T, 40 K LER OB
VZPE D #RAE & b 2 B CRRBRIREE DI AN © ST TREE DAR T &2 B 5T LTz, F72, RS LT,
T NIA R ER s & B RFEE 2 ST 2 WA TR AR R L CE 7o, AR TIE, BERARSRIFIC X 5 RS
PG A B LT A 4 RIS LT, B EE RN M QNPT ) FIEIZ L 2 5 IREHERHI 21TV 2 OFFHlh
il e & OK[E SNS D/KEUR D FMET — Z L DB J 0 | AT HIRIAL T 15 O 2 4P DV TG L7z,

2. 4 F 2V REHEE O 5 ISRF M

IRERAZE IR EL T d> % SUS3I6L Je N JPCA 12Kk} LT, A AV BRE 21TV, 201 AV BEHf Ikt LT, =
FHETE 1 B OBRIRE 72 W7o 0 IMTIA B3R & S0t U 7o, 3Bk L 0 45 B 7o A e BE- 18 S phi A JE i
A A REHEIR ORI ATV S KT T IR E KB RO Y 7 AEADFBIZ OV TREF L
T FTo, A F RS A BRI 72 D RIS L IE L. ARERIER OV~ T 4 VB2 %
FAG DRI WRITH) FEZ VT S8 OMEHERET O &8 (BRIG ), N TaE b AR SO K% OV A1t
%8 ZFE L7, &bIFCEH ULIBEEN S VBOEROMEE AWT, FIREHEEIC XV 55EMEICH
T DB FEBR A ATV SRHTHE R & K[E SNS i 3 /K SREEAY > B EBEL L 723080 5 | aRARBRRS SR 4 Ll L
Z D HEE RISV T T 5.

3. FELHESERDERE

A A HRET R OO R FE RFARARS SR e OVF | BRAFMERTAM RS 2R & OKIE] SNS D /KHUERY D R T — & D Ll 24T,
PG ED S ARG Lo, £OMEHRIRAEE 2. SEASBME L AT 2/KEUEMAS I LT, |
SR & 13572 2 SRR 7 b & T ELA HERER L7280 U THMAZGRIR 24T 5 Z &2k D . &
1i®ﬁﬁﬁ%$§ﬂ?fﬂﬂﬂ’i%‘inf‘oﬁ%hé%l%ﬁﬁﬁ%‘:% 2. RAHRGICEET Dikx B (. RE, KO
KIUC L DEE R E) bBIE LI-RFMFMAITAD Z RSN D,

*Takashi Wakui', Shigeru Saito;, Eiichi Wakai', Tomoki Sakai’, Kotaro Mori® and Masatoshi futakawa'
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BB P EFIRKBFENOM A ER LIZ@ I =R
(5) KEBENRSUIM-EF2EREZHBENHTOER
R&D on Mercury Target for Spallation Neutron Source to Improve the Durability
under High Power Operation
(5) Application of anomaly detection and diagnosis for structural integrity evaluation of
a mercury target vessel
RE R, MH O, BTER MA S, W B, BT 22, BRI RTT,
OB, BEET B, P BRVE Y, I e
VR IR, 2 ROK

KERB P IR D v A S OYRIE IS [T, KRR A & O REDZWrEIN OB 217> T, AR
TR B G ORBCAMFE L TAE T 2 F 2FH L2 REZEEIR ORI W TIEZ T L, Ar—73R
BRAGE TOIRE) - FEFHNOMR & ICREZWEIN OB 277 2w+ 2.

F—0—F: RE2W, HREEeriRi, REEH, EEER, KRS —7 b, R R

1. #&E

TKERRER) 2 F 3 DGR E IR CIE. BB — 2D AFHIEE - TRKERFT 2 IET 2 ENWIT LD F v
BT — a3 U S, IR SRNEER B AT D, £ D728 J-PARC TiE, MBI ISR & 1
A UTETNE A RERS 2 HFfhr o v — D ASHN R IG IR 25 T % v © 7 — 3 3 O R 2 I3 2 i 28
AL, BEDEHATT> CTE Tz, £O—FH T, B —20mmt b o RWIS G L, iz o
LZEEM LB T 5720121, 21D OBEXIRICI X TER T O 4 O B 2 - 2l 2 Hifin
BT D, TIVE TOMFEICR W TIEN AR T D IRE) « F8E 50 Ko TR 2/ T & 2 nEetEn
IRSNTVDH[1], AREEKTIE, ERICBWTHHETE 2 letEr & 2 3HEAOIRE) - FEESICER LR
HR2WHEAT ORI O W TE L BN T2, FBEZWEITOE 2 HITHOWT, K— 7R EREEE TR
g - FEGHARE R & LSRR T D,
QLEEPHENOERS

FRETRIHTZ D AREMDN B HIRE) - FET — X L LT, (DB — A ARFEOEMRLROES - 5. (2)
BB TS DRI £ BIRE) « 5. ROQ) KIERAROERD - T35 5, MORENEE LIZEA, BT
B — D AFHIPE D FEA WA I T 2 IRECFTEE e BN D L B X DD, FREGRITE ORER 23
& LB S 255100, KRR & BEm AN AL L CTIRBISC S A AT 2 RS 5, 2o o
R - TEE SO REERE - W5, FoRINBALEREIT, KEECHRRIKELLEEZRET S

(2], ZHAEFHAIT 2 2 & T, KR AZEEOERRESE DR OEMZIR 2T TE 2L H D, Z
D XD RBEBWOE 2 IFITONT, AK— T REREEE A > CIMiT 2 WHERBROM R & LICHERT 5.
BEXR
[1] T. Wan.; T. Naoe, and M. Futakawa, J. Nucl. Mater. 468, 321-330 (2016).
(2] AU, L., 72h3h 35, 347-352 (2016).
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REDWMBEDEFA A—DUTI2LD
RO ERELOHMERMFEZROMEOEE

Quantification of a Substance with Nuclear Cross-section Property of Strong Neutron Multiple Scattering
Using Wavelength-resolved Neutron Imaging

FIEAR SR, ek R INSel B
HbHEE R

IKOHFPEFRENEART SVOIIR E ARG EEOBRER FiiEs I 2 L—a VEFEICE VAL N L, it
T OLEHEDOHEETET = LT, HFHETA A= ZICBITF RS BEOH LWV ERTFIEABR L,

F—T— R EROWHPETA A =20 7 fWEFBBRAY b, KER, LEEEL Rrsit

1. IROEREBH

HVEFA A= T EFIH L THE R DK O IEREE & & /UM Tt T b, ZOH T, Fifkfo =
VRS HATORNHIE T, B—bn— K=o PSR U CEBRSAEEAG O PPE IR IEREE & K4S B O Sl
VLT D, ZAUTKH L, FYEF R F =T 21T O R PME A A —2 0 7Tk, RO A~
7 MVOTARIEITIC X > TREBRE LK B2 ERTE 5 Z NSNS, L L, —RICEHHET-0KkFEIC
& BB EHELOFBIC &> THIEAEE A7 MILOIGIRIE L L, K BOERNPKNENC /25, 72721, £H
BELIIR D BRI T B2, ZDARY MO FEIIKGBIEGET 53T Th bH, £ 2 TAETIL, £ H
BELZ B PPETIROE AT MDAy EE ERT D FIEOMEEZ B E Lz,
2. KOFHFBRAEERARY FILDSKDPEEEET DFEDFRE

IKOFPETFRAEE R AT S ATIE, KB KDL EBELDOZEN BT OWRE DR & LT8G, 20L&
ZEBELOFEIL, KENELAFET DIZE, TRDLADENS VT EBTEICHND, £ 2T, B —AKmnKk
DIEEZ DOEACITEE S FETFRE AT SO ERL THiEy R 2 L—3 3 VR a2 — RPHITSICL D 2 =
L—ya VR LT, £ L THEVKOFETRIERASY M aRRE L U ZHUCSERELOMIEZET Z & T,
ZEWELIC K D HVET IR DI O RARAEME 2 K 3 Bl 7 CRIb L 7=, 2 OB Ko THiE S /e A
I M EYI 2L —2a AT MUWIT 4 v T 4 T L, KSBEDERZIT-T,

LT, KDEZ10 mmOFMEFRAEEANRT MDD T 4 9T 4 VI RERETRT, ¥Ialb—a AT b
KL, MIIESN /AT Mg

REEHEKETT 4 v T 4/ TE o 8.0 T o Thickness 12%
y e £ o Relative error| o .
7zo B2IZ, #ONDESOKROHE  S6.0 212 F e 6% 2
r= . °
FUHEAST PUZOWTERL 8, Estooocoe, |owg
TR & T OMRFRAEEZ R, KD g —Simulation £ » 5
. =20 e - 4 . 4 6%
I 501 ~ 12 mmoyiE RClikEE S —Uncorrected fitting 340,
. 2 —Corrected fitting = | | . o
1%L L FCERTE DI &ENMHER 0.0 ' ' — : 80 > -12%
. 00 01 02 03 04 05 0.6 0 4 8 12 16
T& T, OF Y ZEBELOM IEZE Neutron wavelength [nm] Set thickness [mm]
U7z ARG RE A~ S VARATIC 1. =X 10 mm DKOFPET- 2. KO X T B -
L0 KRS 3312 mmAREE £ T BHBEAT b I~D ALY WV % 2 EAELA AT
T4 TA4T L727KDJE DOFEXfRA A
BETIIEEE 2 <2 L DAk B AT A TRDIE S & ZOFERRZE
DERMATRETH D,
3. FEH

FEF IR AT RSP O L EBELORIEZ S Z & T, KOPPEFIOLE AT MK &
ERTDFELMTRE L, £, ZOFEZFRITHRES 272012, JERE FINEERERE) L 2 - JRHUNS
TARDOAEA WS CE AR FIVREZEAT > T2, £ DOFREROFER OV TIEY BT 5,

*Ami Masaki', Hirotaka Sato' and Takashi Kamiyama'
"Hokkaido Univ.
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EEPEFLMEEHREI— FEEBES 2AEEHET:
RESHBRIEFA A DT T— 28I
Wavelength-resolved Neutron Imaging Data Analysis

by Combining Slow Neutron Total Cross-section Calculation Code with Machine Learning
AN AR, MeRE TEFE Y, NSl B
(3PN

RERE CTOEGICMOPRA 2T AFBET T v F Ty DA A=V 7T =2 TEORSEZ AR L LT,
R W E AR A = — R RITS (2K o TRHR L 7a ik el v 7 i f 2 8878 L. 2o H
FTINVTANRY MV E RN U Ot G i a2 15 28 LWFELBE L,

F—0—F : WRHTERIPIETF A A =D 7, EE, 77 v 7>y ¥, [T, RITS

1. B8

FETBIE T 7 v Vo VA A= U 7, RO @SN E S FFRE TS AT L 7 i Lk A 1
ERETMCE DL FIETH D, PTHETBRET T v 7oy VAT MVSFRORE SRS S W) O & BT
F. AT ST 4T 4 T A — RRITSICE > TEB LTS, LMALRITSIZED 7 4T 47
FRHTIZITHEE T A —Z OFIEAN BRI TH Y | RERE T L W E WO REN D 5, AHFFETIE,
KIEBRE CUORD T TBRT T v Iy VA A=V 7T — Z il & FB+ 5 OIS 2 R L.
AT — 2 IZIX RITS CTEE L7tk x e AT A Z WD H LWITIEZBR T2 2 L2 HE Lz,
2. EERPHEFLNERAEEORBET EZAAL-PEFERR IS v TIT Yy VARY MLEHR
ARFEIIE, BREEETNAEEOT-ODOIET — 2 BMETH 5D, KE P 2WrimfEitH 2 — K RITS
2 &Ko T & 7o) — 0 DGR D FEZE Lfsdh 7 A XOHPEFRITRAE A ~2 ML A2E3F 1581 fHE
BL, AT —x & Uiz, —J7. fi#tr4i%, J-PARC MLF BL22 %8 (RADEN) | THIE L 7ZRETHLD
AAT) TR OEBRT —% & Lz[1], EBRIC K 2@l A~_7 huik, 2wl Uz Ll
—& L EBIZERD N (PCA) 52 LT, AT MUERERFELOOT — X BEHIE L., RE O
FERETNG L Uiz, 22T, KEfHE (KNN) &2 HW CEFEEICESHEMROREE & fd A1 X0
*ﬁ‘{/ﬁio 71,10 1 ﬂ: E] ZIKJJ 0)% <1: @liﬂé*ﬁﬁ%ﬁéy\ (a) Crystallite size [;Jm] (b) . Crystallite size [:m]
FHEICBT HHEEF YA ADA A=V THERE '
R, () (IR X A IRTRE R, (b) X RITS
WK DT R T D, ARFIETHNT Lo RE
RITS OfRHTHEF: & bl U7-pr, b i o 52 - rry
WA DEALZ WA FFRICR A TND 2 EBD 1. AkT) THIE ZESORR YA A A—D 7,
Moz (a) BEhFEIC &
3. B8

AWFZE TR SN P+ R OB R 2R L7 7 v Vo y DAY MUVIFTIZ LD | HEiE
INT A= BHEE e E & P ICRE ARG 2 IR « A A=Y T LWFEZ R L,

[1] H. Sato et al., Mater. Res. Proc. 15 (2020) 214-220.

10 cm
10 cm

o = N W &
o B N W A

DIEMT. (D)RITS IT & 2 fiRHT,
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IP EEHMEEZRIAL IRV —RBIRPEF A A -V TOHR
A study on energy selective neutron imaging using IP and activation method
TEACRET, BBER UEAT, ORES Ot Bhn @R, NSEl B, Yopk RERES, R =R
YWEET T v IR, 2HET V=N —E AL F—F 3Tt I,
SAeRE R, ALEE R R R

IR & 2 —5 Y M EDRIETHRHIEN D EEFHETFE— 22 WG EA A=V 725> T, 2
e ClE S D Gd LA y MCIHEft S5 Pb 2 RIFFICEIR L CRET 5 2 L N AR 2o 7z, &
DI, [A UHHER M IR CER BRI K DB 1 L BBREIC K D vy OA A=V T & FRRIZ LT,
F—0—F: TEFA A—T T @ETHE BMELOS, BEHIE, 85, A A—Y 77 L—|
1. 8

IHET, IEEFEAIE CRASE@mEP T 2SRRI L, 0% FICHRE LIoH#EA A —
VI RER T N—2 LGB OBMERISEFA LT, @l A A=V T BT CE R, &R
Y= ZFBMESOSIC XV S L.y BB B AT D, 2L OB E XA A -V T T
— MAP)WZHEE§ 25 Z & C, BELL Lo @1y O A THERDOFBRA A —V 2 THITH> ZENTED
HDTH D, RAWFFETIE, Al 2N —=Z D(n, o) KIS(EER 3.25 MeV)ZFIH L@l fiE+A A —v 0 772
F T, Dy 2 =2 D,y S EFA LB A A =2 0 7 ROEEE P REICE D v A A—

VUL, ERENOWRORHE T LT, Fe Cu Mo Pb W wHa 505 OS

2. BFYA o0 bRV ERWN A A=DVY
HIEIZIE, p-Be SE CHRAT D EEFTHET B — A
ET L= NLORFETE—AB IOy BEHW
Too BETVRELE L THEN R DE I 5 BEED R
7 v 7' = v P(SW: Fe, Cu, Mo, Pb, W, WHA, GOS #t e
flg, GOS #EHR) % Yl L C M L7-, WHA 1Z¥ v 7 % 1 ZF7yII1yS0 Dy IVN-FREEGR (BPETAA->Y)
TUAE—=T 1A, GOS #IiE G008 DET I v/ :
BEREIR T, GOS BHIR I LT B (K % = R = 48R
THEDIZHTH D, #—7 v MHAIKIZZ D GOS #t
JECTHE SNiza ) A —% L/DA0CKZHIE)E o5
mm,EE S5mm DROHWIZW 7L — hERE LT,
YA 7 ha OB, TRALF—18 MeV., B2 ZFvII1yI0 Al IDN-SREETR ERPETFAA-S2Y)
BIE(y FRIEBRIF:16 1 A, PPETFERIES0 1 A)T, vy BROEHE IP ijig O BRI 10 min, 24P H] Dy
2 N — X OEFREIE 10 min, @E# TS Al 2 23— % OBSHIRFIE 180 min TH o7z,
3. BIERREF LD

B 1 IZBAPE T o [X 2 I m R P OB R AR T, @ T OB S 1, BRI T A
DRKEVGA ZETe GOS 60 mm Th, v #EAFEME LIZ< WV Pb 60 mm THEENERL 2oTHY, @l
FRFEE L TWDZENGND, BICHELBROFES D7 | BHEMER T ORINICIRG TE 5 2 & 2k
LT, Fiz, BT CIHRBEOEN/ NS D o7 Mo & Pb 23, EEH M TIZHBINES 2> TED |
TRV —FRBER OIRNEN TN D, BRTIES T4 X —BMY 7L ORGRER BRI 5,
*Ryuji Uemoto!, Hiroyuki Uno', Koichi Nittoh?, Mikio Uematsu?, Takashi Kamiyama®, Hirotaka Sato® and Yoshiaki Kiyanagi*
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