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ImPACT Program

Reduction and Resource Recycle of High Level
Radioactive Waste with Nuclear Transmutation

ImPACT Program Manager
BEEH IBF Reiko FUIITA

Present : Toshiba Corporation Power Systems Company
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 radioact
waste. She is one of most famous researchers in Pyrochemical Process
In Molten Salts. She got Awards of Atomic Energy Society of Japan and
Award of Electrochemical Society of Japan.

<WHREFI OIS LOHEE>

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

[ <BERAIR—SIZORATE>
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.
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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

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

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

of LLFP.



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.

[ Amount of available resource recycle be recovered
from HLW.

[ Amount of demand to Platinum group metals in

Platinum
group metals

Rare metals

Both partitioning and transmutation are

necessary to recycle for natural materials.




Scientific Progress and present situation

Beam Factory (RIBF)

* Recently, the most powerful RI __RI Beam
beams (x 100 of any other g Y
facilities at present) has been
completed and any kind of
nuclear data is possible to be
available by innovative
technique.

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

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




Outline of this program

® 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

High
Level
Waste

Reprcessi%
Plant

Partitioning
Alkali metals
Platinum group metals

Alkali earth metals

Rare earth metals

Resource recycle

Stable isotopes for

disposal

~ T ".

T e

= .
* 4 J-PARC./RAL [N

—w\ WS

W

N/SLRZaAVE—L

Nucluide
Catalyst H magnet medicine Stable waste
\
Pd | Nd | Dy | Xe || Ba Zr
Y | Mo | Rh | Ru
Useful elements Useful RI / Sr Se
| Short Lived FP \_P

Inverse Kinematics with
Neutron, Proton,Photon

(*half life)

RI
Nuclides keeping high
oNeutron . ..
radioactivity for over
°Photon | 10 thousand years

(Muon, Neutron Capture)

Pd-107(650/5€*)
Zr-93 (1533 4*)

»

> &

o}
o

(Fast neutron, slow neutron reaction)

%1-129 and Tc-99 have already been
promised transmutation by(n,y) reaction.

Te-99, 1-129,
Se-79, Pd-107,
Sn-126, Zr-93,
Cs-135

Useful elements

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

Nuclides for eco
problem

Transmutation Flant for practical us&2050

Pilot plant for demonstration

~2030|
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Outline of this program

® 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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2. Partitioning, Recovery and Recycle process
from HLW has been established.
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1. The scenario of drastic reduction of HLW
has been completed.
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3. The knowledge of nuclide physics and nuclear
engineering have been coupled and proposed a new
concept of control for new nuclear reaction
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Organization of this program

[ PM (Reiko FUJITA) } Related to social science
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for scientific solution ]
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Impact for Industry and Society

Realization of
Final Goal

Reduction of storage

period for HLW

(Earlier reduction and

reduction of control period

for disposal)

Resource recycle of
valuable metals in
HLW

Realization of new
nuclear reaction

Impact for
Industry

* Unnecessary to

disposal site for
HLW

Decrease of
disposal cost

New industry in
Partitioning and
recovery

Independent of

global market

Proposal of new
nuclear system

Impact for
Society

HLW disposal in
our generation
3S improvement

Resource recycle of
negative legacy in
HLW

Increase of price
negotiation by self-
support

Realization of
saving energy and
eco societv



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 !



	Reduction and Resource Recycle of High Level Radioactive  Waste �with Nuclear Transmutation�核変換による高レベル放射性廃棄物の大幅な低減・資源化�
	スライド番号 2
	ImPACT Program
	ImPACT Program
	スライド番号 5
	PMの顔ぶれ
	High Level Waste (HLW) for Zero
	高レベル放射性廃棄物のゼロ化
	High Level waste (HLW) for resource recycle
	高レベル放射性廃棄物の資源化
	Scientific Progress and present situation
	科学の進展と現状
	スライド番号 13
	スライド番号 14
	スライド番号 15
	スライド番号 16
	スライド番号 17
	スライド番号 18
	Impact for Industry and Society
	産業・社会へのインパクト
	In the end
	最後に
	スライド番号 23

