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藤田 玲子 
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         Chief Fellow, Power & Industrial Systems  
                   Research  & Development Center 
 

She graduated the Doctor Course of Tokyo Institute of Technology 1982  
and got a Chemistry of Ph.D.  She joined Toshiba Corporation 1983. 
She has been a Chief Fellow in Power & Industrial Systems Research &  
Development Center since 2012.   
She has developed a metallic fuel reprocessing for Fast Breeder Reactor  
and a transuranium elements recovery process from high-level radioactive 
waste.  She is one of most famous researchers in Pyrochemical Process 文部科学省の革新的原子力システム公募で6件が採択されるな 
In Molten Salts.  She got  Awards of Atomic Energy Society of Japan and  
Award of Electrochemical Society of Japan. 

＜非連続イノベーションのポイント＞ 
 

＜期待される産業や社会へのインパクト＞ 
 

＜研究開発プログラムの概要＞ 
 We search for the nuclear reaction pathways to transmute long-lived 

fission products contained in the nuclear waste for which the only 
disposal option has been land burial. We also challenge to recycle   
platinum group and rare earth metals from the waste. 

Deriving the nuclear pathway data to transmute long-lived fission products to 
short half-life or stable nuclides has not been successfully accomplished to date. 
We will obtain such data by using state-of-the art accelerator facilities which are 
available at present. 

Application of such a process would decrease the load of processing and 
disposing of high level  radioactive waste for future generations. Additionally, it 
would provide a new source of platinum group and rare earth metals not 
dependent on overseas markets. 
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High Level Waste (HLW) for Zero 
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• Minor Actinide（MA）and 
Long Lived Fission Products 
(LLFP*） should be reduced. 

• MA is made progress in the 
research of Nuclear Fuel 
Cycle because of   use for 
Nuclear fuel by ADS-PJ 
JAEA. 

• LLFP is treated in glass 
solidification for deep 
disposal but has issue in 
the suitability of location.    

New alterative option for Japanese people 
should be showed for HLW disposal by research 
of LLFP. 

*LLFP：Long Lived Fission Products, Cesium（Cs）-135, Palladium  (Pd)-107 etc. 



High Level waste (HLW) for resource recycle 

• LLFP in HLW contains rare 
metals for variable elements.      

• Rare metals were recovered 
from HLW but it is impossible 
to recycle  for use because the 
rare metal contains 
radioactive materials. 

• Transmutaion research has 
been started since 1980 but 
the various data could not be 
got because the facility had 
not yet installed.  
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Platinum 
group metals Rare metals 

   Amount of available  resource  recycle  be   recovered  
  from  HLW. 
 
 Amount of demand  to Platinum group  metals  in  

（unit: t） 

Both partitioning and transmutation are 
necessary to recycle for natural materials. 



Scientific Progress and present situation 
• Recently , the most powerful RI 

beams (x 100 of any other 
facilities at present) has been 
completed and any kind of 
nuclear data is possible to be 
available  by innovative   
technique.  

• The excellent simulation software 
and evaluated nuclear data base 
are useful in Japan. 

RI Beam Factory（RIBF) 

J-PARC 

The first  transmutation system 
is possible to be developed by 
combination with  partition 
technique 

PHTIS  included physical model 



13 13 

Outline of this program 

Muon, Neutron Capture 

Fast neutron, slow neutron reaction 

Partitioning and Recovery 

Stable isotopes for 
disposal Resource recycle 

Alkali metals Alkali earth metals 
Platinum group metals Rare earth metals 

Conceptual P&T System 

Reprcessing 
Plant 

RIBF 

J-PARC／RAL 

不安定核を含む多種
多様な原子核ビーム
利用 

パルスミュオンビーム、
中性子ビーム利用 

RI 

Neutron 
Photon 

W/O Isotope separation 
Energy controlled 
Neutron selective 
mutation 
Transmutation in 
condensed matter  

 Energy region 
 Beam Species 
 Target 
 Accelerator 
 Even-Odd 
separation  

Method  
Optimization 

New control of 
nuclear  reaction 

~2019 

★
世
界
一
の
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に
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初
デ
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が
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能
に 

High 
Level 
Waste 

Nucluide 
medicine
ee 

Catalyst  magnet  Stable waste  

Bulk Nuclear Simulation 

Transmutation plant for practical use ~2050 

Useful RI Useful elements 

Nuclear data for transmutation 
Short Lived FP 

Glass 
solid 

・ Composition    
・ Cross section data  ※I-129 and Tc-99 have already been 

promised transmutation by(n,γ) reaction. 

（*half life） 

Storage 
facility 

 Pd Nd Dy Xe 

Y Rh Ru Mo 

Cs-135(230万年*) 

Sr-90(28.5年*) 

Pd-107(650万年*) 
 Zr-93 (153万年*) 

Inverse Kinematics with 
Neutron, Proton,Photon 

Cs-137, Sr-90 

Pd, Rh, Ru, Nd, Dy,  
Xe, Y, Eu 

Tc-99, I-129,  
Se-79, Pd-107, 
Sn-126, Zr-93,  
Cs-135 

Nuclides for eco 
problem 

Useful elements 

Nuclides keeping high  
radioactivity for over 
10 thousand years 

DUAL  
USE 

Ba Zr 

Sr Se 

 Goal: Completing of plant concept design of Partitioning and Transmutation (P&T) system  
 Scenario of P&T and system concept design for international patents 
 Research and  development for leading P&T studies in the world 

PHITS. Reaction Model  

Pilot plant for  demonstration ~2030 

Feedback 



ミュオン原子核捕獲反応 

高速・低速中性子変換 

分離回収 

安定核にして処分
を目指すもの 

資源化を目指すも
の 

アルカリ金属元素 アルカリ土類金属元素 
白金族元素 希土類元素 

再処理工場 

RIビームファクトリー 

J-PARC／理研RAL 

不安定核を含む多種
多様な原子核ビーム
利用 

パルスミュオンビーム、
中性子ビーム利用 

安定核または短寿命核
種 

中性子 
光子 

★
世
界
一
の
施
設
に
よ
り
世
界
初
デ
ー
タ
取
得
が
可
能
に 

高レベル
放射性廃
棄物 

核医療  自動車用触
媒  

磁石材料
等  

安全な廃棄
物  

有用ＲＩ 有用元素 

核反応データ取得の例 
短寿命核のみを含む元素 

フィードバック 

ガラス固
化体 

・ 新規生成物の組成 
・ 反応断面積データ ※I-129及びTc-99は既に(n,γ)による

核変換が可能な見込みを得ている。 

（*半減期） 

貯蔵施設等 

ﾊﾟﾗｼﾞｳﾑ ﾈｵｼﾞｳﾑ ｼﾞｽﾌﾟﾛｼｳﾑ ｷｾﾉﾝ 

ｲｯﾄﾘｳﾑ ﾛｼﾞｳﾑ ﾙﾃﾆｳﾑ ﾓﾘﾌﾞﾃﾞﾝ 

ｾｼｳﾑ135(230万年*) 

ｽﾄﾛﾝﾁｳﾑ90(28.5年*) 

ﾊﾟﾗｼﾞｳﾑ107(650万年*) 
 ｼﾞﾙｺﾆｳﾑ93 (153万年*) 

中性子、陽子、光子との逆反応 

ｾｼｳﾑ137, ｽﾄﾛﾝﾁｳﾑ90 

ﾊﾟﾗｼﾞｳﾑ, ﾛｼﾞｳﾑ, ﾙﾃﾆｳﾑ, 
ﾈｵｼﾞｳﾑ, ｼﾞｽﾌﾟﾛｼｳﾑ,  
ｷｾﾉﾝ, ｲｯﾄﾘｳﾑ, ﾕｰﾛﾋﾟｳﾑ 

ﾃｸﾈﾁｳﾑ99, ｺｳ素129,  
ｾﾚﾝ79, ﾊﾟﾗｼﾞｳﾑ107, 
 ｽｽﾞ126, ｼﾞﾙｺﾆｳﾑ93,  
ｾｼｳﾑ135 

環境影響が大きな核種 

利用可能な元素 

長期に亘り（1万年
超）高強度の放射能を
保持し続ける核種 

ﾊﾞﾘｳﾑ ｼﾞﾙｺﾆｳﾑ 

ｽﾄﾛﾝﾁｳﾑ ｾﾚﾝ 

Outline of this program 
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分離・核変換システムの概念提示 

＜課題の例＞ 
・ 同位体分離を伴わな
い核 
   変換 
・ 中性子エネルギー制
御 
・ 核種選択変換 
・ 凝縮系核変換 

米国DARPAでも核不
拡散の観点から同種の
研究 

・ 実証実験 
・ 粒子の選択 
・ エネルギー強度 
・ 標的の形状 
・ 加速器技術 
・ レーザーによる偶
奇分  
   離等 

新しい核反応制御
法の提案 

~2019 

バルクでの核変換反応をシミュ
レーション 

核変換プラント社会実装 ~2050 

DUA
L  

U S E 

核反応理論モデル、シミュレーショ
ン 

パイロットプラントを使った実証 ~2030 

合理的な核変換法・
要素技術の絞り込み 1. The scenario of drastic  reduction of HLW 

has been completed.  

2. Partitioning, Recovery  and Recycle process 
from HLW has been established. 

3. The knowledge of nuclide physics and nuclear 
engineering have been coupled and proposed a new 
concept of control for new nuclear reaction 

 Goal: Completing of plant concept design of Partitioning and Transmutation (P&T) system  
 Scenario of P&T and system concept design for international patents 
 Research and  development for leading P&T studies in the world 
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Organization of this program 

Plant system development 

Partitioning and recovery technolgy 

Data of Nuclide reaction 

New control of nuclide reaction 

Reaction model and simulation 

大井川宏之研究主席（JAEA） 
島田一人部長（東芝） 
大久保光一SBU長（三菱重工） 
大塚雅哉主管研究長（日立製作所） 

コンペ方式により開発技術と担当機関を選定 
（※現時点での候補：東工大、東北大、東芝、JAEA等） 

櫻井博儀主任研究員(理研） 
下浦享教授（東大） 
中村隆司教授（東工大） 
渡辺幸信教授（九大） 

コンペ方式により開発技術と担当機関を選定 
（※現時点での候補：理研、東大、東北大、JAEA等） 

中務孝教授（筑波大） 
緒方一介准教授（阪大） 
仁井田浩二研究センター長（RIST） 
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研究コミュニティーレベルでの協力等を通じた核
物理と原子力工学の「水平」連携、大学－研究機
関－企業の「垂直」連携により事業を推進すると
ともに、若手研究者が夢を持てるような研究体制
で進めることにより優秀な人材を確保し、育成す
る。また国際シンポジウム開催等により、最先端
の情報を取り入れると共に国際的に原子核物理グ
ループ協力を得る。 

挑戦的な課題については、コンペ方式により最
も優れた方式を国内外から採用する。 

J-PARCで計画が進んでいるMA核変換実験施設
整備の取り組みや、文科省の原子力システム
研究開発事業における核変換データ取得等の
事業と連携し、これまでオメガプロジェクト
などで構築されてきた知見を取り込むととも
に、相補的に研究開発を進める。また実用化
に向けて再処理を担う日本原燃㈱からの意見
聴取を行う。 

一般の方々にも参加いただいたタウンミー
ティング等の開催により、社会科学的観点を
長期的な事業戦略に反映させる。 

ＰＭ（Reiko FUJITA） 

Colaboration of nuclear physics and nuclear engineering  
for scientific solution 

Leadership for practical use and formation of open 
platform between industry, government and universities 

The organization beyond independent sectors and 
different flame work  established for long period 



Impact for Industry and Society 
Realization of  

Final Goal 
Impact for  
Industry 

Impact for 
Society 

Reduction of storage 
period for HLW  
（Earlier reduction and  
reduction of control period 
for disposal） 

• Unnecessary to 
disposal site for 
HLW 

• Decrease of 
disposal cost 

• HLW disposal in 
our generation 

• 3S  improvement 

Resource recycle of 
valuable metals in 
HLW 

• New industry in 
Partitioning and 
recovery 

• Independent of 
global market 

• Resource recycle of 
negative legacy in 
HLW 

• Increase of price 
negotiation by self-
support 

Realization of new 
nuclear reaction 

• Proposal of new 
nuclear system 

• Realization of 
saving energy and 
eco society 



In the end 

• Desirable Research & Development in Japan is to realize the 
new concept based on the first data which is available in using 
the first and the most powerful facility in the world.    
 

• Organization of Research & Development  of overcoming  the 
Valley of Death and the Darwinian Sea  

 
• Contribution of resource recycle in poor resource nation ‘s 

Japan 
 

• It is most important to give young generation the dream which 
is shown in challenge  for  difficult  research issues and  solving 
steadily the problems  and overcome .   



Thank you for attention ! 
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