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Why Nuclear Energy is important ?

o [RFAIFHBKRIFEZTHRERT D1 DDAEEREK

Nuclear energy is one of solution for climate change.

o MEKRERIEDEEREDIEFEITIBETREIRILF—,
Carbon dioxide Capture and Storage(CCS). [RFI D 3D

The solution for climate change:

Renewable energy
CCS
Nuclear energy

« RFARFEZEGA—AO—FEIR

Nuclear energy is stable base load energy source.
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Issues for Environment and Energy

e Stable for energy supply
 Climate changing
e Restart nuclear plant or
qguit nuclear energy
* High level radioactive waste
—Final disposal site
— Vitrification

ERSFREFHEE

Issues of HLW disposal should be solved in this
generation in spite of agreement with Nuclear
energy or not.
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High Level Waste (HLW) for Zero

1.E+17

Cs-137 & Ba-137m

e Minor Actinide (MA) and Long

Lived Fission Products (LLFP%) :::2
should be reduced. N
 MA is made progress in the {E+{3 5
research of Nuclear Fuel Cycle S Ee2 |
because of use for Nuclear fuel I
by ADS-PJ JAEA. B o
e LLFP in HLW is treated by 1E%09 | =
vitrification for deep disposal. N
But HLW has the issue of final 1.E407 c 1373.:;2;3 |
disposal site. 1'E+016.|5+;1: 1E+02 “;;03 1E+04 '“1;05 1E+06  1.E+07

AERTE 2B ()
*LLFP: Long Lived Fission Products, Cesium (Cs)-135, Palladium (Pd)-107 etc.

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

Transmutation 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

(unit: t)

Platinum
group metals

Rare metals

Both partitioning and transmutation are

necessary to recycle for natural materials.
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Scientific Progress and present situation

Beam Factory (RIBF)

* Recently, the most powerful Rl __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 new nuclear transmutation
system is possible to be i) [l
developed by combination
with partition technique
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Overall Program Configuration

High
Reproces Level
Waste

Alkali metals
Platinum group metals Rare earth metals

Alkali earth metals

Project 1

Resource recycle

Magnetic
materials

Automobile
Catalysts

Nuclear
medicine

Stable waste |

PalladiumJNeodymiun}Dysprosiun} XenonJ

\
BariuI_IjZirconiugl

Yttrium Molybdenum Rhodium Ruthenium
Useful RI

Useful elements

Strontium Selenium

LA CH A

various atomic
nuclides including
unstable nuclides
AN

e AN X\
Use of Pulsed, &
muon beam and

| neutron beam

HGeVi 20 k0|
o T

Short Lived FP

Stable nuclides or
short lived nuclides

oNeutron

Cs-135(2.3 million years*) |
4‘ —

SPhoton

Reverse reaction with
neutrons, protons, photon

| Se-79(0.3 million years%l

: (e}
= % o
Muon, Neutron Capture)

(*half life)

| Transmutatioil‘}ant for practical usée2050

| Pilot plant for demonstration

~2030 |

Projec

t2 New control of
nuclear reaction

Pd-107(6.5 million years*)
Zr-93 (1.53 million years*)

(o]
P o

(Fast neutron, slow neutron reaction)

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

B

‘Transmutation in
condensed matter
-Resonant nuclear
transmutation

- Effective reactions and
systems for neutrons
generation

‘Nuclear transmutation

Conceptual S&T System

based ongphysical control

L ooers

Transmutation
system and
elemental
technologies

LLFP transmutation
systems of reasonable
cost and energy
balance (Beam
Species, Strength,
Energy region,

FP target materials)

Composition of new products

* |Cross section data

PHITS. Reaction Model
Bulk Nuclear Simulat;

—1 Project 4

eeapack

Project 3

The long-lived fission products (LLFP) will be converted through new nuclear
transmutation into short-lived nuclides or stable nuclides for recycle into materials of

automobile catalysts or rare metals.
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Thank you for your attention!

Contact: report@tky.ieej.or.jp
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