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Greetings from the Director

In October 2024, the Tokyo Institute of Technology and the
Tokyo Medical and Dental University merged, and this
laboratory became the Laboratory for Zero-Carbon Energy
(ZC), Institute of Integrated Research, Institute of Science
Tokyo. ZC was established as the Research Laboratory for
Nuclear Reactors at Tokyo Institute of Technology in 1956,
and was reorganized as ZC in 2022.

The intensification of climate change and natural disasters
caused by the artificial emission of carbon dioxide (CO2) is
becoming more apparent, and it is becoming increasingly
important to curb CO2 emissions associated with energy
use. In addition, the risk of energy supply is increasing due to
the destabilization of international relations, and energy
supply security is becoming socially and economically
important. The aim of ZC is to contribute to the creation of a
prosperous energy society that coexists with the Earth
through the development of carbon-neutral technologies
using zero-carbon energy (ZCE). ZC consists of two divisions:
the Future Energy Division and the Nuclear Engineering
Division, and all staff members will work together to address
the issues we are contributing to.

Primary energy is necessary to drive our affluent social
lives. We are conducting research to reduce our dependence
on fossil energy as much as possible, and to utilize
renewable energy, nuclear energy, biomass, and industrial
waste heat as primary energy. Since renewable energy is
unstable, large-scale energy storage technology is necessary
for its widespread use. We are considering storage
technologies such as electricity storage, heat storage, energy
carrier technology, and smart energy network systems.
Although nuclear energy has caused anxiety in society, we
are developing a safe and economical nuclear energy
system, considering it to be a valuable ZCE, and are also
promoting research on the use of radiation and medical
technology.

Human beings have been using carbon since ancient
times, and it is hoped that they will continue to do so in the
future. Therefore, we aim to create a carbon recycling
industrial system using ZCE that does not emit CO2 into the
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environment while allowing the use of carbon, and to this
end, we are working to develop CO2 recovery, recycling, and
resource recovery.

In order to accelerate the social implementation of
research, we are promoting the Green Transformation
Initiative (Science Tokyo GXI) project funded by the Ministry
of Education and Science (MEXT). Science Tokyo GXI will
develop GX technologies through open innovation in which
industry, society, and citizens work together.

The research themes that are needed are in many
unexplored areas, and cannot be achieved by an individual
or a single organization. We need the cooperation of many
people who agree with our themes. We hope that ZC will be
a foothold for us to work with many people in Japan and
overseas to help build a society that gives us hope for the
future. We would be very happy to have your participation.

We would be grateful for your guidance and support for
this research institute.
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Zero Carbon Energy (ZCE), and researching and developing
technologies necessary for realization. Figure 1 shows the

Zero-carbon energy
from fossil fuels

« Location

Primary Energy in Japan
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Fig.2 Path for the accomplishment of carbon neutrality of Japan in 2050 [1]

Research organization

ZC consists of Future Energy Division and Nuclear Energy Division and cooperates with Graduate Major in

Nuclear Engineering as shown in Fig. 3. The headquarters of the Green Transformation Initiative (Science Tokyo

GXIl) is set up and operates GXI. In addition to conducting collaborative activities with the Fukushima Reconstruction

and Regeneration Research Unit and the TEPCO Collaborative Research Cluster, and we are preparing to establish a

collaborative advisory committee to maintain cooperation with society. In order to realize the CN society that the institute
aims for, each department and each research field are organically collaborating to promote research and development.
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Fig. 3 Organization structure of ZC

Nuclear Energy Division

1. Advanced Nuclear System Field
innovative reactor, fusion reactor, thermal
hydraulics, fuel cycle, nuclear security

2. Life/Medical Radiation
Utilization Fields
accelerator, quantum beam,
radiology, biological effects

3. Advanced Nuclear Materials /
Chemical Fields
metals, ceramics, functional materials

Graduate Major in Nuclear Engineering

Fukushima Reconstruction and
Regeneration Research Unit, TEPCO
Collaborative Research Cluster

B Accident reactor decommissioning,
debris removal, contaminated water
countermeasures, solid waste
treatment, wide area

decontamination
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Goal of Science Tokyo GXI 4

Figure 1 shows the GX vision that GXI aims to achieve.
First, zero carbon energy (ZCE) is introduced as a primary
energy source. Since renewable energy depends on the

weather, the problem is that the output fluctuates +CCS

greatly. On the other hand, there are fluctuations on the
demand side as well, so it is necessary to develop electric
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storage (batteries), heat storage and transformed energy
material storage technologies. Energy demand sides
need carbon materials in many sector fields. The carbon
recycling in which the carbon dioxide emitted in society

is recovered, converted to carbon materials by ZCE, and Renew-

recycled for reuse in society is required. A sustainable CN
society will be established by simultaneously resource
material collecting, separation and regeneration. GXI
aims to contribute technologically to the construction of
a CN society. Furthermore, with the integration with
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Tokyo Medical and Dental University in October 2024, we
will expand our activities to include Health GX, with the -

Recovery/Separation
/Regeration

J

goal of contributing to human well-being.

1 Science Tokyo GXI @ GX E¥ 3> Fig. 1 The GX vision of Science Tokyo GXI

Green Transformation Initiative at Science Tokyo
(Science Tokyo GXIl)
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In order to realize Japan’s 2050 carbon neutrality (CN), green transformation (GX, changes in
industrial and social structures according to CN) is indispensable. The Green Transformation
Initiative at Science Tokyo (Science Tokyo GXI) project has started its activities based on the Ministry
of Education, Culture, Sports, Science and Technology's mission realization acceleration fund since
2022. GXI will promote GX research and strengthen startups to lead the realization of CN society, and
promote open innovation in collaboration with industry and society. In addition, we will act as an
international center for GX research and aim to contribute to the construction of a society that
coexists with the global environment.
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Research and Innovation HQ

Schools Open Innovation

Platform
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and Informatics,
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Energy-related Res

researchers, Academy of Energy

500 and Informatics

e
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researchers, 200

ZC/GXIHQ

GXI Labo.
GXI Ookayama L.

Green Transformation Initiative at Science Tokyo

Science Tokyo GXI

G

Industry, goverment, and . Start-up
academia collab. committee (IGAX) incubation

GXI Labo. 2 ...

GXI Joint Research
GXI JRCs

J

J

Fig. 2 Open innovation network of Science Tokyo GXI

Open Innovation in Science Tokyo GXI

Science Tokyo GXI is headquartered at ZC and develops
open innovation research in the GX field in collaboration
with industry and society. Figure 2 shows the GXI
collaborative network. The industry, government, and
academia collaboration committee (IGAX) has been set up
within GXI to carry out corporate consortium activities
with about 40 energy-related companies. GXI organizes
collaboration with 700 energy research-related faculty
members in Science Tokyo and the companies to
promote problem-solving open innovation research. In
order to implement GXI research results in society, we will
support startups. At the same time, in order to accelerate
GXI empirical research, we will set up an experimental
facility of GXI Ookayama Lab, Carbon Recycling Industrial
System Demonstration and Research Facility, and
promote more laboratory activities in the future. Then,

1 TR BAK A e Citizens,local governments, ministries, we will form a GXI joint research center and promote the
Iz;g:—55§m¥>4o#iw e CXRRICAIFTTERDO Y, CXEEZLZLIBELL >40 energy:-related companies | | Ocalcompanies, ntemational | social implementation of GX.
GXIEHET Sy T4 —L ———— L%, L ot st receauch instites We appreciate your guidance and support for the

realization of GX.

Green Transformation Initiative at Science Tokyo
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EOh—ROIXRINF—DETRE - B TTDORERE
Energy Storage and Transformation Technologies for a Carbon
Neutral Society
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Yukitaka KATO / Professor
[=],*

HRIEE

H—RrZa—rIIERICIKEERRNSBEREE. EFAIXRLF—REDEOA—R
VIXILE— (ZCE) NOBITHNBETY, ZCE DER. HEHIFEERBICEIHKNH D,
HEZRICEE IR IRILE—ITRE - TREMHKROSNET, TS TERHEBFETE
IRLF—DRETAREDIXILF—FREBITICEE - BRANITVYRERIITL
(HYTES) ZRHELTVET (K1), RRIABLEMEISVIRILF—#ETYT, BiHZ
BILxEEELN. REMHHCBERLLBERMATIZRNRRBRIRILE—SRTLA
(ACRES) OEALEEDHTVET (K2), FEIRMKEEBEICLZEMEXKZRNE
REFLTUVET,

Outline of Reserch

Achieving carbon neutrality requires a transition from fossil fuels to zero-carbon energy

(ZCE), including renewable energy and nuclear power. It is necessary to convert ZCE to a

form that society requires. To achieve this, new energy storage and conversion

technologies are required. We are developing a chemical/latent heat hybrid thermal

energy storage system (HYTES) for the low-cost, large-scale storage of variable renewable

energy (Fig. 1). Carbon is an energy material that is highly compatible with humans. We are

working to put into practical use an active carbon recycling energy system (ACRES) that 1 b5 BRNATUYRBHRSRT L (HYTES)

can capture carbon dioxide emissions, recycle them into carbon materials, and reuse them =~ B2 ERERIFILE—SX7L (ACRES)
Fig. 1 Thermochemical and sensible heat hybrid thermal energy

(Fig. 2). We are also investigating the recovery of high-purity hydrogen using low-cost system(HYTES),
hydrogen permeable membranes. Fig. 2 Active Carbon Recycling Energy System (ACRES)
‘ ® 6 & o o o o o o6 o o o o ©o o O O o O o O o O O O O o 0o o o o
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Creation of Smart materials and devices for
resource/environment/energy circulation

wis KR B

Takehiko TSUKAHARA / Professor

W E

A—RrZa—rIURRICATF. NITIBRBICRDNERVWEVERBTE (LT7XZL) O
BRI VIRMOBIHNERDORELE>TWVD, HLld. BREEREZDFLAIL
TRALITIMEREC N THIUNTIEDF/To/O00 %5 EL. ER-RE-Ix
ILF—BRETRETIEINVECZETOCIOBRICHATLS, BEEMICIE. RIRICEE
LTHEZERDEMH - BENIT VY RMRICLBTREL ARSI OIL. BRREHEER
ZARRICTBFOUS YA XDILFEDT/NA X (Lab-on-a-Chip). JU—2BE=FIA LK
MESR. T/EESEDN - BUFEER B LB ETRT /N R, BETEREYLIEN S
DBRELERIEEEADEA. ZHLEDHTLS,

Outline of Reserch
Creation of highly-efficient recycling technologies of valuable and precious metal elements
(Rare metals) is one of the most crucial issues for achieving carbon neutrality. We aim to
construct innovative chemical processes, enabling resource/environment/energy
circulation, by means of top-down and bottom-up nanofabrication technologies.
Specifically, we are taking on following challenges; Advanced rare metal recycling by
organic-inorganic hybrid materials with stimuli-responsive physicochemical properties, _ .
. . . K . . Smart XFUTIL « TINAZD—F)
Palm-top chemical analysis device (Lab-on-a-Chip) enabling the reduction of  gamples of Smart Materials and Devices
environmental impacts, Material synthesis using green solvents, Thermo-photovoltaic
devices based on unique nano optical/thermal properties, Advanced radioactive waste
management and its application to decommissioning.

09 Laboratory for Zero-Carbon Energy
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RERERIR - TRILF—HHDRIH
Development of next-generation energy and environmental
technologies

iz WL B— E%@{

Yoichi MURAKAMI / Professor I"EI
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R BIE

A—ARYZa—rIIICAEIFTE EEEI LY —BREESTE R CO2 O BELIEMDAIH. BT,
FERIXILE— (B - BER N OBWEARMOREIEETH D, AMRETIEINSOXER
it (AT 1~ 3) OflHZEIToTLS,

3T 1. HEEEMEEER (COF) ZRV-EHNEER CO2 NEtEINFDORHE (Fig. la)

BAZT 2. HERL - RV SRBEITSRAERTEHR. BEUSHN R EZRAMICITS 7O HAERER
fir (Fig. 1b)

AR 3. RMABRNYRF vy 7LD RBERAOAZF ATTRARERNICERTZ I - 7vFO
YIN—=>3> (Fig. 1c)

CN5ICMR. COF ZRVWHHROEMAMEORRELTWS,

Outline of Reserch

For carbon neutrality, developments of a viable CO2 capture and separation technology and

technology to maximally utilize thermal, electric, and photonic energies are important. We are

developing such technologies, as 1 to 3 listed below.

1. Innovative solid-state CO2 capture and separation materials using covalent organic frameworks

(COFs, crystalline porous solids made only of light elements; Fig. 1a)

2. Liquid thermoelectric conversion technology using waste heat; flow-type thermoelectrochemical

conversion that simultaneously conducts forced-convection cooling and power generation (Fig. 1b) R 1~ 3 E2RTIERE
3. Photon upconversion to convert presently unused long-wavelength light into useful  Schematicfiguresto describe the Research 1to 3.
shorter-wavelength light (Fig. 1c)

In addition to these, we have started the development of new generation battery materials using COFs.

Hh—FRoZa—rSILADTHZEBIgLT:
IRILX—EERR

Energy-related research for contributing to carbon neutrality

EicEE

werus 28 KNS

Hiroki TAKASU / Associate Professor

W E
ARARETRA—RZa—bIIILORRZREBR. TRILF—FH - FERHBERICROBEATVLS, HICF—T7/09—LTD” CO2 D%
ENRERBIOBORIE 2BELT EEZHFLIZREREFRCIEC/LOBRICIRDEATED, REA-H—S5PHKT - HE
FROESERREZED TV S, BaMEKEREDILODKEDHERMARTRERRFERE 35\ LLTHBAIIERBKEIREORHKZ
EHTWS, AEDBREZAVSCCTEBSMELRKEDHI —ROB IO LI TRRTZHEFTE. RERSLICLZIENIOBMLEYR
REMAMZE I 2EBIBMROREZTED TS, CNSHUADT—IICOVWTHERMICIIE EIFZIToTWV S,

Outline of Reserch

In our laboratory, we are engaged in the development of energy
conversion and storage technologies with the aim of achieving
carbon neutrality. In particular, we are working on the
development of next-generation solid oxide cells with metal
supports, with the goal of achieving efficient direct electrolysis
of CO2. Collaboration with manufacturers, other universities
and research institutes is currently underway to promote this
development. We are also working on the development of
hydrogen separation technology focusing on metal hydrogen
separation membranes. By using the developed membranes
with, it is expected that ultra-pure hydrogen separation can be

X R h X Schematic diagram of CO2 electrolysis with SOEC  Cross sectional SEM image of MS-SOEC
achieved in a single separation process.
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Development of nanospace catalysis toward carbon neutrality
in chemical and energy industries

sz EH £

Toshiyuki YOKOI / Professor

RABIE
AT MIERET/ZEMEITH D, RERE- A>T -IE - DB Z IZ LD L TR LR BMEEEEN L. ETIF. TE(bRER - kIbK*R:
NAARZAEDNEADIRERIR. BRELY - TOEZT - BEAFVENEDLIEZRER. ISIEEREDED. SRAERBRICHIGAEE
BHRIELT, D£D SDGs REBOF—ITFUTICLTHAMISEIEINTLS, HE. 1) BERA Al RFOUBZHIELIZAEREEAS D
B, 2) XZ>, XB2/—)L. ZBtikFBRL\\ofc Cl HFEBRALASAMUETOER. 3I5IC 3) EFHIAERMIC LB\ AIXOFER
ICERDHEA TS,

Outline of Reserch

Zeolites, which are crystalline nanoporous

materials and have diverse functions including

catalysis, ion-exchange, adsorption/separation,

etc., attracted much attention because they

contribute to the solution of the issues of energy,

resources and environment, contributing to the

establishment of a sustainable society. We’ re

tackling 1) development of a new class of

zeolites with the location of Al atoms in the

framework controlled, 2) catalytic upgrading of

C1 molecules including methane, methanol, AN EERL S AR EEENS DAL TS
carbon dioxide, etc. by using zeolite catalysts, Zeolite catalytic process for olefins production from various carbon resources
and valorization of disposal biomass by

advanced catalytic technology.
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B AVEEFRDOEIKELEFE R
Creation of superionic conductors and development
of all-solid-state batteries

weus BE TR

Ryoji KANNO / Institute Professor

ZEFBORF

BEME. EREMEOESEHE LEORAEMKMTORENGRELICL TRRINZ2EFRBMIIMT - ERTRILEF-—KBRTNAID
BRRrIN. BRORMELTAELHRFTIFEONTVS, ZORRICAITIT. BAEREOYERKDZTV. REGEERXREMDOERZIE
FyBeHic. TORRATTNARZRBICIER L. BERZERZRMICETL T2ERERORREZIToTLS,

Development to all-solid-state batteries
All-solid-state battery, which only be realized with
the comprehensive optimization of combining
electrode materials and electrolyte materials and
their interface forming technology, is considered as
an ideal chemical-electrical conversion device, and is
believed to be a great future technology. For its
realization, the development of all-solid-state
batteries is taken place by examining their optimized
mechanism based on LGPS based materials, making
prototype devices to find out their issues, and going

through the underlying technologies to solve the
issues. E1l  SEEELERR B2 EHEREERVREFEROEN IR

Fig.1  Schematic diagram of all-solid-state battery: Fig.2  Excellent output characteristics of all-solid-state batteries
(Left)Conventional lithium-ion battery, using solid electrolytes
(Right)All-solid-state battery

Laboratory for Zero-Carbon Energy
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Analyses on sustainable global energy systems

wasE T £E

Keigo AKIMOTO / Specially Appointed Professor

HRBiE

EESBREEFHHERNTIE. [BRZEHAOEENGREAS L TNVREIC
BEL. EREGUAILLT 2°CE+2ICTRD, E5IC 1L.5°CRBDENRZ
BT LTVWEY, £few AXZESTE<OEN 2050 FEOREFOHEH
ORBZzERLLTVEY, e BETREERRUTEMEBERCLTO
SDGs HBEDHTWVET, ZL T BEROIRILF—EBETIE. IRILF—R
2RE - ZEMRE BEFE. REEBSD E ZBIETELTVET, IR/ILF—
IFERERICEVT, BHTEELREZE>TVWEIN Ch5ZENR
JO—NILBREICHIET 37D SATLHNBREBE, SXTLNEBDRE
BLT ZEMNAREEDS. FROIRILF—IXTLOHDHZRELTW
EEER

Outline of Reserch

The Paris Agreement of UN Framework Convention of Climate Change
(UNFCCC) stated the long-term goals of restricting the rise in air temperature
to 2 and 1.5 C above preindustrial levels, and my countries including Japan
will achieve net-zero emissions by 2050. The UN also has the Sustainable
Development Goals (SDGs), and the Government of Japan is planning
energy policies meeting the balance of energy security, economy, and
environment (3E). Energy is greatly important in our industrial societies, and
we are seeking a better energy systems considering such multiple global
agenda, through systematic consideration and systems analyses including
energy systems and economic models from interdisciplinary viewpoints.

ETNEAVESTIAGHA | BRO—RIRILF—HHEE
An example of scenario analysis using an energy systems model: primary energy
supply in Japan
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HMHTroOJ)v R

Resilient networked microgrid systems

BEME TR e

Hiroshi ASANO / Specially Appointed Professor

R E

BHOTU7TORAIOJ Iy RZRERBKZN LT BRIERYMTI—IBIIO0JUyREEHEL. PV PNAARIFEE. IKALCHIE
RELDERATES, BERBHBHESSUVEREEEFEDRIRICED. HFOIRILF-LIOUIVZZALESE. REHKOBRVIETHE
EREIRIILF—BNEERTES. Y1707 VYFROENTBBREICRBOHZ LI RREREICTVII)—H—EXZRMHL. BMH

RRBEHI/O5ND. KFEDTIo/OJ )y FORE - ERORELEZBET,

Outline of Reserch

LES 3

To promote further renewable energy integration, some schemes to solve the
issues without reinforcement of T&D facilities. A microgrid is one of promising
solutions to relax the T&D constraints for further interconnection of variable
renewable generation. The increasing penetration of DERs such as distributed PV
and storage battery improves the resiliency of local microgrid with islanded
distribution system. Networked microgrids may bring significant benefit in
reducing the local outage damage. We efficiently make a stable and profitable
schedule of microgrids with PV and storage battery.

1

!

EBHRLE
BAHEE] I @l l I EHEEI

[

FEeme
1 RybT—OBTroO07)yRERE
Fig. 1 Networked Microgrid Configuration

fEEhe
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Maximize and optimize the renewable energies through sector

RSB E
H—ARoZa—rSIILOERRICEITT, TRILE— « SRTFLERE
LIe2AREEARDENTVD, AAETIIBETREIRILE—
ICRRTZENDHBEICTETE0D, BHREIRILE—EE
HeERPY, BEERFY, EEFMARCEROEIXA—FEEIEZIL
ICEOTHRREERE T IR—hy UV TICER T3, $5iC, B
S[EHE (EV) OFEHAERKEEY, KROIRIIL¥—ETE#EEIC
AB T3, FBNHHHREZETHRAREEIN, SXTLOME
BPREEEEDLSICEDHZIDD, EEMICFHMET D, ZHICEk
DEEREIR/ILF—DEARECRESEYOMmITEEL, &
BARER IR —HEDOBRICETINEEE 5.

Outline of Reserch

To achieve carbon neutrality, it is necessary to optimize the
energy system from a global perspective. This study focuses on
the sector-coupling, which links multiple sectors such as
energy conversion, transportation, and industry. With this
approach, it will find solutions for electricity supply
fluctuations caused by renewable energy sources. Particular
attention will be paid to the supply-demand adjustment
potentials of electric vehicles and the energy storage function
of hydrogen. In addition, the impacts of electricity market
transactions on the efficiency and stability will be evaluated.
Through these efforts, it aims to achieve both the promotion of
renewable energy introduction and economic efficiency. And
we will contribute to the realization of a sustainable energy
society.

Takuya ODA / Specially Appointed Professor

B s

(a) TRIF—SRTLERIR—HYTUVYT  (b) EV ZAWVREROREGEHTE

(o) TFRILF— - METHOKECLETIL

Fig. Research Outline

(a) Overview of energy system and sector coupling  (b) Power Supply Plan by EVs in Power
Outages  (c) Optimization model for energies and materials conversion
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Energy Security

segie MU BR

Ken KOYAMA / Specially Appointed Professor

R E

ERIRLF—BEICOVWT IRILF—FR2RE RKRE. TRILF—
MBS DB RN SR EERE. ZC HICEVWTOERNBIRITER

LT

2024 £ 5 A GXI EXF—TOHEE
2025 F 3 A GXI VR UL TOHEE
Fz Xk,

Outline of Reserch

I conducted research activities focused on global energy challeges
from such viewpoints as energy security, decarbonization and

geopolitics of energy.

The examples of the concrete activities at Zero Carbon Institute, |

made presentation/lectures at
GXI seminar on May 2024 and GXI Symposium on March 2025.

Laboratory for Zero-Carbon Energy

LML B BRIRLF—EEER38. BERIRILF—HZRM
Fig.1 Ken Koyama, The Institute of Energy Economics, Japan,Perspective on the
International Energy Landscape
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Prediction of Future Energy Society
~ Significance of Upgrading of Nuclear Fuel Cycle ~

s IF 2=
BEHUR >

Kenji TAKESHITA / Specially Appointed Professor

HRBIE
IR O)LIE BRFRZH0IC BRI R MRREZ S CRI TR RFAMEOBLE, HSXE L. &RAD S CRIEDN 54 5.
BIEBOMBENZ BHASMILT. BYBRGREEZT D LICEOBRMBET UL 2FZ2EETET N TES, KARTIE. RRKES
JIWDENIZal—3>y0—RFZEEL. MOX BEFIA. BXKIFRILFIFAIIL. BRFTFAIINOBEABREBR DR FTIAZETT 5. R
FHIXINF—ORHENAMAZEEL. ST UABTOBRIS NI TR IOt A ZRRICLIERRET 1 2L ORELICDVWTERTY %0

Outline of Reserch

The nuclear fuel cycle consists of the front-end process including
mining, refining, enrichment, and fuel production, and the back-end
process including spent fuel reprocessing, vitrification, and final
disposal, centering on nuclear reactors. By clarifying the material
balance between processes and setting appropriate operation
conditions of each process, it is possible to quantitatively evaluate
the entire nuclear fuel cycle. In this study, we construct a dynamic
simulation code for the nuclear fuel cycle and evaluate future
scenarios, such as the use of MOX fuel, the introduction of LWR
multi-cycle, and the introduction of fast reactor cycle. Aiming at the
sustainable use of nuclear energy, we discuss the upgrading of the

nuclear fuel cycle based on back-end processes from the results of 1 AR THEET BRIl
scenario analysis. Fig.1 Nuclear fuel cycle assumed in this study
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RRBEFECHEFRED ThHRFMIAEHESE S AT L4
DBF

Planning System toward Sustainable Decarbonizing-Cities
and Regions

wasie i 1T

Tsuyoshi FUJITA / Specially Appointed Professor

RSt

EHhisCd 1T BB K ZEL (decarbonization) ¥ #mEx#E (re-urbanization)
ERENICHEET 370 BRRECICRIEROETBELRBED T EEINIC
X, HABRGSHIEOBRRECICEITRENBHBEEREFD O
ISTERATEZNAN G TBRERITTEZIE S X T L) 2R T3 Mg E 2
IRILF— RHRAE. BRIV IEORRELCICHRIETELRBRES T
ICBITREEMFICH VT HIBOKRE., Bialfk. PEZFCEEL. Theh
DBEDFICBITIMRENLCETIEERET S, . RRESIFOBKE
EETILOHRECTREELZEIAALREGREM I AT LOBRREEICGRDH
EHITDo

Outline of Reserch

Regional Planning Guideline systems are developed by analyzing and

generalizing demonstrative practices of advanced cities and regions

and the systems are implemented and verified through regional

collaborative action research process among local governments, key

business sectors and other related stakeholders. Based on the

investigation of local characteristics, regional energy system, local 1 BRI 5Ry b —ODA A~
transportation systems as well as built environment transition systems  Fig. 1 Infrastructure Network Image for Decarbonizing Regions
are interactively designed and shared in the decision making process

with quantitative evidences.
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Development of abatement system for semiconductor
production exhaust gas

BEsE R IF
Atsushi MORIHARA / Specially Appointed Professor

HEBE

FEETIH TR, N—7O00D—RPERROATRBEZFERALZOZNKRERBRETHIEN SO TES P ERILAROER L COLE
PREBEAEDET, TOLEZ. (LABRBORRTIEIE BROTSIAIPERE (RIFN—) ICE>THRRET B RXTLEREELTVET,
LERHZEALBVIET. IEKERIEOMEIZTIZeh5. HANICHERUCKZWEMEITEITULET, SRIE. LAREBEEKTEY
KEZFALLEBICEIXBRARNDOERDHELTLET,

Outline of Reserch

Semiconductor factories use perfluorocarbon and chlorine-based gases, and

most of them are exhausted in an unused state. We are developing a system

that decomposes and removes it using electric plasma or a scrubber instead

of burning fossil fuels.

Since global warming can be suppressed by not using fossil fuels, the use of

electricity for processing is increasing worldwide. In the future, we will

promote the development of even more energy-saving methods that utilize m1 ssxvpz=zs ®2 FSIINE
hyd rogen that is not derived from fossil fuels. Fig.1 Plasma abatement system Fig.2 Fire of plasma

AEJMLFRECEF TS EHRA L TOO—-ABER - XFOEIR
WX—F# T4« PTyTaAVN—=23> (UC)

Thermogalvanic conversion integrated into forced convection cooling * Photon
upconversion (UC) using intermolecular energy transfer

ps 184S PE

0
Riku ENOMOTO / Assistant Professor

FRE

TJO—HAEBEZEH | EFRFOAEBOMNENRERCRBEHIEICITSEABRELEN ZOBT

JEINF—DKREIERLTLEDS, 7JO—HABREBIZLD. HEHIZFOIT VI F—BELD—

HEBEH L LTREYT 3.

Outline of Reserch HHZEDMIBEE  Research Schematic

Thermogalvanic conversion: Cooling is necessary for efficient operation of electronic devices and heat engines and for preventing thermal damage,
but exergy is dissipated significantly in this process. In this research, a part of exergy loss is recovered as electric power along with cooling.
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Bas ANV -BERUVESMAEGRZETHESLESHMH
High-power density and high durable composites for thermochemical energy
storage

pa KA R

Shigehiko FUNAYAMA / Assistant Professor
WRIEE
EFBRIAE R RE RIS EFALAT LY — 28T Y 3 C T AR TSR MEE R 2 H 9 3R e AL E
BRI ERFLIEAMEIOER - B INT—BE R0E ULIAMAEZ AN TOE T RN AMRIBIRZITS /e 8BS
MEBHEROBBEETIVEMFEL. BEFHEICLEFMRORELEED TV E T AMBR THRE SNESMENZ. EF
RIRHADECBERIETRILF— DS ORBBNOFRIEBINA—RYZa— FSIULAOBIDEIF SN EY, B ILESLEERMN

Composite with calcium hydroxide
for thermochemical energy storage

Outline of Reserch
Thermochemical energy storage is a technology for storing thermal energy using reversible gas-solid reactions. This study focuses on composite
materials using thermally conductive supports and investigates their thermal charge/discharge power densities and repetitive durability. We
have also developed a numerical model of the composite to efficiently optimize the support materials by numerical analysis. The composites
developed in this research can contribute to carbon neutrality by being applied in surplus electricity storage from renewable energies.

Laboratory for Zero-Carbon Energy
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Study on rechargeable batteries for large-scale
energy storage

s T Bl

Hajime ARAI / Professor

R BiE
HARTHESNTVWIEFERAVFULMAVEME. HR1VIFAMSIFv—ICHBE TR IRIILF TR RTLELTERARETB7®IC.
ZOEMDHRMBLUVREDEGEDORAFEZEDTVS, £ic. BREREMNEZHRO LTS, B2 - ZETEREELWMETER TN I KRE
MISEBL. TOG@FZER L TRESREZED TV S,

Outline of Reserch

We develop lifetime diagnosis and life
extension management of lithium ion
batteries that are produced worldwide for
electric vehicle applications and can be
utilized as large-scale energy storage
systems as social infrastructure.
Furthermore, we focus on safe, low-cost
and material-abundant aqueous battery
systems such as zinc-air, and improve
their performance by using operando

analysis.
(a) BHEDZM HLU (b) EIRESREM
(a) State of health diagnosis of batteries and (b) Zinc-air batteries
IRILF—EHREFICED
K% - k% » ERBRFIAZATLOEIR
Creating Circular Systems for Hydrogen, Caron, and Nitrogen
Utilization with Energy Conversion Chemistry
sz KR IIE—EB >
Junichiro OTOMO / Professor
T IeiE

H—RoZa—bSURBICEITIKE - RE - BERBRABUITLOMREEEDH T
WET, BV T VEEE*ET3MREREMHEERL. 14>, BF. F—IE
EMAFIETEICT. SMRLMHED - ERELERRELTVEYT (K la). B
Lt ZRAVWT. BRAEREKDSOTVEZTERERRISOBRST® —BLR
BEBTADGAFREZESDTVET (B 1b), T5IC. FvUTHFORGETRIGIC
BRI —TEERVEZBIEREDOF M BRI BOREZ1ToTVET (K
10)o MEDMBEEEIC. FROIRINF—ERIRATLOEZERL MR ERZBIELT.
S RT LR CRITHE RO ERE LT EERRELTVET

Outline of Reserch

Circular systems of hydrogen, carbon, and nitrogen with renewable energy are

investigated to achieve carbon neutrality. Highly efficient fuel cells and electrolysis cells

are developed by synthesizing new electrolyte materials with high ionic conductivity

and controlling ion, electron, and hole conductivities (Fig.1a). Using the developed cells,

the electrosynthesis with nitrogen and carbon dioxide reduction reactions is

investigated (Fig.1b). In addition, the effective use of carbon dioxide is investigated by

using a chemical-looping method with the redox reaction of carrier particles (Fig.1c).

Based on the above achievements, a new method integrating system design and _ o o .
. .. . . 1(a) BHEIOMAREES IV IMEIEM. (b) BRILARENR

techno-economic analysis is developed to devise future energy conversion systems and I~ & BBIREH. () HEEBAALSL— oy

their social implementation. Fig.1. (a) Highly efficient protonic ceramic fuel cell, (b)
Electrosynthesis with the electrochemical promotion of catalysis,
(c) Chemical looping for carbon recycling
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Research on comprehensive productive efficiency analysis
considering environmental factors

wis Bk XE

Mika GOTO / Professor

HMRBIE
FER AT R R RICHIT T, AR CPHERORVRICNZ. JUREEXHRPRIE
BEBROFRNEBRICH>TITVET, BEREICHLTIE. ESG BEICEE
T BIEMBEROBETIRDOENDBLSICHSTEE L e EDLSBH. BFEPH
SOEENEMOFTMAERICEVTIZ. RAER. £EMH SHSELYMRKL
PERAR/MEICEKIL T ZRROEEN. EEDXREOFHRNS. REERL CH
BRBREMODANT. BEH - TENLERICBITLTVKREDHDFT, X
HMRETIE. EEOMIF - TOOBRFLEZHRIC. £ES. £ENREOFTME
AICHEVT, BREBRPXLER. SEIERRBEERBLEZMOANTERY
BHDOFE%Z. STERBFECPHIEBETTIOLAICIDRETZ DI, EBT—
RERAWCRIEDTDSHELTVES, H1 GAMEENEM S FORS

Fig. 1 Concept of Comprehensive Productive Efficiency Analysis
Outline of Reserch
Toward a sustainable society, climate change countermeasures and environmental problem-solving perspectives are becoming
increasingly important along with economic efficiency and growth perspectives. In corporate management, disclosure of non-financial
information related to ESG investment has been encouraged in recent years. Under such circumstances, it is necessary to shift from the
conventional productivity and productive efficiency evaluation system, which relies on output maximization and cost minimization
consisting of input factors and outputs, to a comprehensive and inclusive system that incorporates new factors such as environmental
factors. This laboratory is proposing methods to incorporate natural and cultural resources and various environmental factors in the
evaluation and analysis of productivity and productive efficiency for companies, regions, macro-economies, etc., by applying
econometrics and mathematical models, and is conducting research through empirical analysis using various types of data.
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Understanding and application of the cell system based on
energy and biosynthesis

wie HP B

Kan TANAKA / Professor

AEHZEER CUICHIERIOEFEE

STOEMGAHSHDIL>THD. TS X7 LOBERNEBFIROMBILESNPICHELBETY, Mas 27T LORBICIE. HERP
RICRRSNBEFIRILE—OEERN B, TNICKASNIEARICEDMIIIMEL. I5ICHRIFEESN TRIEMENRIDE Y,
UHRETIR, ERTRLF—ZBBELEINSORTOLINEDESIHE TN, SIS T LEBRLTVSD OB EED TLET,
T5IC, EMORBROEBRRSRICTIL TS, £ 2T LN EOESAEBIE DL SISHLL TS MOV TOEREEDHTLE
T HERMENICH T SMEHE - BESEODIENIER. TN SOBEN AV REEDSHL LI TORENLHEHTY.

Basic architect of photosynthetic cells

All living things are made up of cells, and elucidation of the basic operating
principle of the cell system is a common goal in life science. At the foundation of
the cell system is a bioenergy acquisition system represented by photosynthesis
and respiration, and cells grow by biosynthesis supported by it, and cells are
further replicated to cause cell proliferation. In our laboratory, we are conducting
research on how these bioenergy-based processes are integrated to build a living
cell system. In addition, the actual habitat of living organisms is constantly
changing, and we are considering how living cellular systems cope with such
fluctuations. Comprehensive understanding of cell control and environmental
response in photosynthetic microorganisms and application for algal biomass

production are specific research examples. 1 HAREEORAES

Fig.1 Basic architect of photosynthetic cells

Laboratory for Zero-Carbon Energy
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150 °CLAF T NH; FEUNER (3 MPa DINET 80% M LD NH; UNEK K1) Z3ER T %5 L Lk R AR Haber-Bosch ;27O X =R L.CO, 71—
ITHRILF—ICED NH: REEHESRETIICICEoT CO2 #HEHE%R 2~3% LU EHET %0

NH; 2% —FI38S5 Haber-Bosch (HB)i&I&. NH; IXED@E L% 100 ERDBEE LTV, COTOERATHEON TS /SRAEDBRELRE
13400 CUEDERTH D78 HiZE T NH; INREZSH B ICIERBRZMELABITNUIERS AV, o BEFERRMEZER TSR0 58
EEOHIFICAIAIXILF—Z/ALIEELTH. NHs INERIE 30 ~ 40% (BFARV (K1), #HIxiX. HB ;A TRk R ANE% 450 °C. 5MPa
THRBLIHS. &A NH; IXRIL 17% THD. 0.86 MPa HHEHD NH; LAMFS5NERL. LA L. 100 "CTFEHYNE (1 MPa T 93%) ZERT S
frEA B NIL. 1 MPa DAIET 0.94 MPa @ NH; 8513 (K1), El5. 450 °C. 5 MPa TOB@ICIRA LTI RILE¥—% 70~80% HIEL TH.
REEUED NH; Z8ETES, THUE 150 °CLATF T NH; SFEINERZER TISMEHD HB EDNREREBNICEDHICEERT 3. LHL.
ERD HB ATl 150 CCUU T TIEEN Y 2 AHE S STEEL AL,

COESBEREOR. HTIL—FIF 150 °CLATF T NH; FEUERZER T 25 L LR Al Haber-Bosch ‘A 7O X ZRE T 2.

Low temperature ammonia synthesis

Conventional ammonia production based on the Haber-Bosch (HB) process using
hydrogen derived from natural gas and coal is currently required to reduce the large
global CO, emissions. Any catalyst that can allow the operating temperature to be
decreased below 100-150 °C would reduce the energy consumed for the HB process by
70 to 80%. While we have also discovered a unique Ru-based heterogeneous catalyst to
synthesize ammonia from H, and N, even below 100 °C, we have again focused on iron
used as the reaction sites since the beginning of the HB process. Iron has been regarded
as a classical transition metal that is inferior to other transition metals for ammonia
synthesis. However, iron is suitable for low temperature ammonia synthesis. The use of
ubiquitous, abundant, and inexpensive iron is also a significant advantage with respect
to the environment and economy.

1 HBZEDRBEYL NHs INE DR
Fig.1 Correlation of ammonia yield with temperature
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Development of Damage Monitoring System and Integrity Assurance
Method for Hydrogen Storage Composite Pressure Vessels
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Outline of Reserch

Damage Monitoring for Composite Hydrogen Pressure Vessels : To promote fuel

cell vehicle adoption, we are developing a damage monitoring system for

composite hydrogen vessels. This innovative technology substantially reduces

vessel costs for fuel cell vehicles and hydrogen stations. Real-time monitoring allows

precise damage assessment, enabling safe use of vessels until the end of their actual

lifespan.

Probabilistic Failure Modeling for Composite Vessels : We are developing a

probabilistic model to predict rupture probabilities of composite vessels. This model

considers stack.mg sequenc.es, ve§sel dimensions, car.bon fiber st.rength variability, BB S % L T B D E T B R B O R MREES X s
and pressure history. Applying this model allows setting appropriate safety factors Integrity Assurance System for Hydrogen Storage Containers for Fuel Cell
tailored to vessel operating conditions, optimizing safety and cost efficiency. Vehicles Using Damage Monitoring System
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Thermal device, Instrumentation of thermophysical
properties,Thermal analysis & simulation
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Outline of Reserch

Thermal technology has become increasingly important in a wide range of fields from the perspective

of the environment and new energy development. In particular, the development of materials and

processes with thermal functions is required to make further progress as a fundamental technology to i CIRED)

support the effective use of energy in an accelerating digital transformation society. Our research group Fig.1 Heat transfer controlled by using the
accelerates the exploration of the science of thermophysical phenomena (Thermal Science), including anisotropic molecular orientation
the fusion of thermal design informatics with the latest thermal device and measurement technologies, (Reproduced with permission from ACS)
to meet the challenges of environmental and new energy development from a broad perspective for the construction of a next-generation society.
The aim of this project is to develop new thermophysical properties such as heat transfer, heat dissipation, thermal insulation, heat storage and
radiation in new energy systems, and to apply them to the latest green innovations by using precision measurement methods and material design.
The new thermal analysis techniques we have developed are contributing to the foundation of industrial technology as international standards for
measurement methods.

1 SFERREGIECBEESIE (ACS KDFFE
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Design and development of energy materials and devices
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Design and development of fuel cell and water

electrolysis materials and systems

The renewable energy can be converted into hydrogen or hydrogen carriers
by water electrolysis, and stored and transported, and used as electricity
by fuel cells or hydrogen turbines at the required time and place. Water
electrolysis using anion exchange membranes can efficiently produce
hydrogen without using precious metals, and development of highly
durable anion exchange membranes are key to achieve the technology. For
polymer electrolyte fuel cells, high temperature and low humidity
operation is required, and the electrolyte membrane development is
important. We are developing those new membranes, electro-catalysts,

membrane-electrode assemblies, and the design strategies. B 1 AFLALDSERARBSUBIULFRR. RBBESE. 7T,

TI5IC. FHTRBATREHRADBSIRILE —MK « 7/\1 el

Fig.1 Energy material and device technologies that connect from molecular
level to electrolyte membranes and electrocatalysts, membrane
electrode assemblies, devices, and a sustainable society

Laboratory for Zero-Carbon Energy
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Development of Cu(In,Ga)(S,Se): thin film solar cells
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Outline of Reserch

Clean energy with low CO, emissions is essential for a sustainable society. Cu(In,Ga)
(S,Se). (CIGSSe) has a high absorption coefficient, allowing sufficient absorption of
sunlight and power generation even with a thin film of about 1 um. For this reason, it is
considered to be a low-cost solar cell and is expected to be used in a wide range of
applications, such as installation on factory roofs and curved surfaces, due to its
lightweight and flexible properties. In our laboratory, we are researching the fabrication
of CIGSSe thin film solar cells using co-evaporation or sulfurization methods to improve
their conversion efficiency.

CIGS {LE¥ER A IS = MDIEE

Structure of Cu(In,Ga)Se2 thin-film solar cell
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Development of new electrocatalytic system for efficient
chemical production
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Development of active catalyst for the gas phase electrolysis
For reduction of CO, emission, development of active

electrocatalyst and study of reaction mechanism for

reduction of CO, in the gas phase using the
solid-polymer-electrolyte electrolysis cell are done.

Development of electrocatalytic system and

study of reaction mechanism for synthesis of

pure hydrogen peroxide form water and air.

For large reduction of energy consumption for hydrogen

peroxide production, development of electrocatalytic

system for direct synthesis of pure hydrogen peroxide

solutions from water and air, and study of reaction

mechanism are done. E1 CO.SHAEE B2 KEEEHSOBRIKAESH

Fig.1 CO:2gas electroreduction Fig.2 Hydrogen peroxide production
form water and air

Future Energy Division 20
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Atmospheric plasma engineering for surface treatment,
elemental analysis and environmental purification
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Development of brand new atmospheric plasma sources

In Okino lab., we have developed brand new plasma devices with various discharge
methods from below zero to several thousand degrees Celsius, from 100 microns to 1
meter and are evaluating their basic characteristics.

Applications for surface treatment, elemental analysis and
environmental purification

Using plasma devices with plasma generation methods, plasma-producing gases,
plasma temperatures and plasma shapes suitable for each application, we are
conducting applied research on surface treatment to improve adhesion strength,
elemental analysis in single cells, environmental purification, etc.

1 BRUBRLBAR[ETSAVEE

Fig.1 Various atmospheric plasma sources
developed
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Challenges to the next generation carbon neutral cycle
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Advanced CO: capture process

The establishment of high efficiency CO, capture system is a crucial challenge toward
the future sustainable zero-carbon society. We explore the advanced low-cost CO.
capture processes based on the new class of functional materials, such as the
core-shell type nanoparticle clusters and molten ionic oxides.

Low energy cost electrochemical CO: conversion

The utilization of CO, as a new carbon source plays an important role in the future
low-carbon energy systems. We perform the researches on the advanced low-energy
electrochemical CO, conversion processes to produce useful chemical materials by
the sustainable and atomic energies.

1 R#EKRHA—RIZa—rIIITI7LOBER
Fig.1 Schematic illustration of next generation carbon neutral cycle

Laboratory for Zero-Carbon Energy
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New Thermal Enegy Conversion Technology:
Semiconductor-Sensitized Thermal Cell
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FEAERABFAFE (semiconductor-sensitized thermal
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BEALTLWEET,

Outline of Reserch

A semiconductor-sensitized thermal cell (STC) is a new
thermal energy conversion technology that uses thermally
excited charges in a semiconductor to generate electricity
through a redox reaction of electrolyte ions. The discharge is
terminated when chemical equilibrium is reached at the
installation temperature, but can be switched off to another
equilibrium to discharge again (published review: Chem.
Commun. 2025, 61, 5556.) We will contribute to the
realization of a zero-carbon energy society through the
establishment of this STC theory.

STC xR
STC's schematic image.

Future Energy Division

22



23

RFHITFERFT Nuclear Energy Division

® 6 ¢ &6 6 o o o o o o ©°o O © ©o o O O o ©° o O O O o O 0o O oo o o

FODEETRENDDPBVWEFNIRATLLERRLHAR
Nu%lear energy systems with safe and less waste and criticality safety
study
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Outline of Reserch

Development of innovative nuclear reactor with safe and

less nuclear waste is necessary to realize carbon neutral

society. Based on this, the development of the Rotational

Fuel-shuffling Breed-and-Burn fast reactor (RFBB) is in

progress. The reactor has unique features that natural

uranium or depleted uranium can be utilized as the fuel, it

does not need enrichment facility nor reprocessing facility,

it can utilize natural resource effectively, the amount of

radioactive waste can be less and it has high safety features.

The decommissioning of Fukushima Daiichi NPS must be

performed safely. In the fuel debris removing process, it is

necessary to avoid criticality accident. The study is

performed to develop the technology to avoid the criticality  gammys w91y 59— x—s mEsF (RFBB) DA
accident and the measures if the accident happens. Concept of the Rotational Fuel-shuffling Breed-and-Burn fast reactor (RFBB)

EA"h—RUMERREME SURERFAIRTLD
MBI DREEHD;ER

Materials creation with Zero-Carbon Energy and utilization
of metallurgy for safety nuclear systems
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Outline of Reserch

Achieving a Zero Carbon society requires carbon
neutrality in the manufacturing processes of
structural and functional materials. In the steel
industry, we aim to utilize recycled steel and Zero
Carbon energy to realize Zero Carbon steelmaking
and promote a materials-circulating society. In the
field of nuclear energy, research is being
implemented on safe and reliable metallic
materials, with the goal of improving material
integrity under severe environments. Additionally,

investigation is being made on accelerating the B ) . -
BRFFSHEEY EI—ILRIIL—> DI LB R T T R ARIEER

decommlssmmng of BO|l|ng Water Reactors (BWR)’ Reactor core assembly and reaction experiment between mock fuel-rod debris and stainless steel in a cold
focusing on the removal and storage of fuel debris.  crucible furnace.

Laboratory for Zero-Carbon Energy
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Outline of Reserch

The utilization of innovative nuclear reactors and small modular reactors enable its multiple purpose utilization and enhance its flexibility
responding to variable social demands. It, however, might requires enhanced measures against nuclear proliferation threats such as
terrorism. We are pursuing studies on resilient nuclear energy system against threats to safety, security and non-proliferation. Small
modular light water reactors loading silicide fuel, one of the candidates of accident tolerant fuel, and sodium-cooled fast reactors with
passive safety shutdown device, non-destructive monitoring system have been investigated for enhancing safety and security by their
design, as well as minimizing the burden of high-level waste by utilization of its principal component minor actinides.
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Creating a prosperous and sustainable society through
particle accelerator and quantum beam technologies
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Outline of Reserch

Quantum beams (ion, electron, X-ray, neutron, etc.) are used in the fields of
cancer treatment, medical imaging, pharmaceutical production, sterilization,
nondestructive inspection and semiconductor manufacturing in addition to the
frontiers of elementary particle physics and material science, and technologies
based on quantum beams are indispensable for daily life. Our group develops
compact particle accelerators that create quantum beams, with properties
depending on the application, through a design process that incorporates 3D
simulation, followed by precise fabrication. This process delivers high reliability
and operability with collaborating faculty and students. A multi-beam linear
accelerator, a compact accelerator-driven neutron source for nondestructive

bridge inspection and a medical accelerator are under development. BN FIRSRTL 2 SH GRCRHRA L ORRERMF)
RIKEN accelerator driven compact neutron source II. (Joint development
with RIKEN)
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DNA double-strand breaks: From molecular mechanisms to cancer
therapy
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Outline of Reserch

Various health effects and cancer therapeutic effects of radiation are thought to be brought by
various types of DNA damage, among which DNA double-strand break is considered the most
critical. Our cells protect cells themselves, individuals and species from radiation effects by
repairing DNA damage and by dying autonomously. We seek to elucidate the molecular
mechanisms how cells recognize DNA damage and elicit bioprotective responses including
DNA repair. Toward this aim, we employ cutting edge technologies in molecular biology and
biochemistry, including bioimaging, next-generation sequencing, genome editing and iPS cell
technology. The outcomes of our research will enable precise prediction and control of
radiosensitivity and contribute to radioprotection and radiotherapy in the next generation.

BEHRHEED XN Z XL LR EOMEEIZ
A schema of the mechanisms of radiation effects
and the aim of our research
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resistant ceramics

s EHRS

Katsumi YOSHIDA / Professor

R BiE
EIZYIRRBHFRRIBTICEVTENIBEZE TS eHS. BE. ARG, BRMY - BREFES. BHHR - HFRRH. F5AVRES
DEBERRET TOEALVAFTEIBBNINBMETH S, EI7IVvIRZEBMELTCERY3OICIE. BMELTOFREDRLEICMZT. 2h
FNORABICELTANY - BN E5ZRZUBENH D, AARETIE. 7/« 70 - ITVORT—ILTORILF R —ILEEGI#HS S URRIEIE
FIEICESEREOR PR - BEd5ICEBL. BFT - BRENFCFHMED HFE DT
RETTOERZBELILEELSIVIMBORREZITOCWS, £, A—RYZa—kIILADE
BZRELLRELSIYIXDRRICIDEATVS,

Outline of Reserch

Ceramics have been recognized as attractive materials used in severe environment such as high
temperatures, high thermal gradient, corrosive and oxidizing atmosphere, radiation and
particles irradiation, and plasma exposure because they show excellent properties. To apply
ceramics as structural components, it is necessary to improve their reliability as well as to
provide them with properties and functions for each application. Focusing on the
enhancement of reliability and the development of new functions/properties based on
multi-scale structure control in nano-, micro- and macro-sc'ales and hlgh.ly microstructure gggﬁgif’fgg%gfggégggﬁg%i
control, we have been developing advanced ceramics used in severe environment such as ¥ SEM B

fission/fusion reactors and aerospace industries. We are also developing advanced ceramics ~ SEMmicrograph of silicon carbide fiber-reinforced

. . . silicon carbide matrix (SiCf/SiC) composites, which
contrlbutlng to carbon neutral society. are expected to be highly reliable heat-resistant

structural materials.

Laboratory for Zero-Carbon Energy
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Plasma Electronics —Atomic/Molecular Processes and

Spectroscopic Measurement
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Outline of Reserch

Optical emission spectroscopic (OES) measurement methods are being developed to
monitor electron temperature, electron density, electron energy distribution function,
gas temperature and radical density of various low-temperature non-equilibrium
plasmas. Our research aims for practical applications of plasma measurement.
particularly in the fields of semiconductor processing and medical/dental applications.

FFHTSIAIOEADHEADS. RFBREBICEDIEFRE Te, EFEE Ne ZRD B EDHLRR,
A conceptual diagram of a method for obtaining electron temperature Te and electron density Ne based on atomic processes from OES

measurement of non-equilibrium plasma.
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Nuclear Reactions, Nuclear Data, Nuclear Transmutation,

Nuclear Theory

wne A MEF

Chikako ISHIZUKA / Associate Professor

Wi E

BFMAZETRIRERDOERZDECEMFEBOF EZRELTRRISEDHDZ
RCEREL. ThZRFHSRATLPEEHRARA EDICADFICERISLI3ET
EREEZ—T v LTWET, EFENICIIRDHERO L LIRRIGHEEDRRENE
DISRICEDHATVEY, BRREBROISAMELLTIE. RFEFCARIBFRY
DFBUFTOREIEIAR. BEA 2RV EABRTEORER Lz BiE LR,
Sa—A e AVIEREREFAOARPEFF =2 -/ ZRVERFIFER
RRDEZRI Y OFEDMELLZTOTVWET COXIICRFROYIEZRE
L. TORZZBALDSAKLTHHE - REIZ LT BYMEOMREZHRICETT
TBILHAEEEFETY,

Outline of Reserch

The Ishizuka Laboratory combines advanced theoretical nuclear physics and
machine learning to achieve a deeper understanding of nuclear reactions,
aiming to apply this knowledge to fields such as nuclear energy and medical
technologies. Our work focuses on the mechanisms of nuclear reactions, such
as nuclear fission, neutron capture, surrogate reaction, and its practical
applications, including nuclear transmutation in next-generation reactors like
fast and molten salt reactors. We have also contributed to improving heavy-ion
cancer therapy planning, developing non-destructive inspection techniques
using muons, and creating reactor monitoring methods using neutrinos. By
advancing fundamental and applied research, we seek to provide impactful
insights from nuclear physics that benefit both science and society.

ERIIFZFEOBRE LMEBHE I - NETEONRAZRGEDOER
HOREERLTVS, TRIIRMFMEEN T FRE AMD ZR VWD H
RIEDHRFTHBo

The upper figure illustrates the strength of correlations among
different reaction channels, as obtained using our developed
cross-section calculation code suite. The lower figure depicts the
nuclear fission process simulated using the antisymmetrized
molecular dynamics (AMD) model.
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Research on next-generation medical diagnosis and treatment technologies
based on nuclear physics and radiation measurement

sz b /BT IKEC

Mizuki UENOMACHI / Associate Professor

HERBIE

BICRRBVWHBIHRZFHAIT 288 RMIZ. BRFRBEPRXZREOAMARICMZ. RFH. BEE. ERX. IR -LEBRLEVDFTEHE
BEThTWEY, FRRETIE. B+ um OEV IS IZ2E Y 5BMES ) I R HERCREHESLERR G COERRARMAEN, 5. £h5
O Z IS LI ARER A XA -V IR OREZTHE>TVEY, REZZETIE. BRMEREZ R LR ZIRE L. X e
AT A TRADFEANHZERELTARLE T EREMTIIEET

BT BBER ZRRIC AR T B RTLOBREREIEP. EROERLEDICK

ZEVENLTHER pH BEOBANBERERZMET2H LV EFZHRIMOD

FHREZEHTUVET,

Outline of Reserch

The fundamental technologies for detecting invisible radiation are used in not

only particle physics and astronomy, but also in nuclear power, medicine,

industry, and energy. In our laboratory, we conduct basic research on

fine-pitch silicon pixel detectors with several tens of micrometers and

radiation signal processing circuits. We also apply these technologies to

develop next-generation nuclear medicine imaging systems. In nuclear

medicine, a radiopharmaceutical is administered and the distribution of the

drugin the body is visualized by detecting emitted X-rays and gamma-rays. We o _
. . S . BIR LB MERRI ORI A XA —D VIV RT L (LR) YIBEIVRIC

have proposed and developed new simultaneous multi-nuclide imaging a5 (7 111in Hifk e 18F-FDG AR A—D SRR (TE)

systems, and novel quantum diagnostic technologies to extract localized Custom-developed system for simultaneous imaging of multiple

. . . . . P . radiopharmaceuticals (top), and simultaneous in-vivo imaging results of
biological information such as pH via nuclear spin interactions. 111in-labeled antibody and 18F-FDG in tumor-bearing mice (bottom)
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Study on neutron nuclear reaction for nuclear energy,
astrophysics and medicine

wxpz R B

Tatsuya KATABUCHI / Associate Professor
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BFNBEOIENHFELUVFHERYELREOERERZNFT B ELINZPUFRRIET —XORAEZIT>TVS, BREEYHOREMZEDK
P FHTRSMERICKESPEFHENEBEOSEELCMEZIToTVWS, AEICIIEMERDARL SOVINESES SUREERFM
WM (J-PARC) ZRUVWTWS, Ffoeo FEFRET —XRAETESIRKlizED L. RUORPETHIREE (BNCT) OODREBAA—DY
JORTLERFELTVD, SETRATERD o SRRFORIVREHE 4

DEBEICDOVTHETRELRD. BNCT BHERADREP BNCT BEMROD

FHEAEE R LICERTE S,

Outline of Reserch

We measure neutron nuclear data, especially, neutron capture cross
sections, which are important for design of a nuclear transmutation
system and understanding of nucleosynthesis. Measurements are
performed in the Laboratory for Zero-Carbon Energy and the Japan
Proton Accelerator Research Complex (J-PARC). In addition, we are
developing an imaging system for dosimetry during treatment in boron
neutron capture therapy. This system allows for evaluating the absorbed
dose of each patient online, thereby improving determination of

irradiation parameters and evaluation of treatment efficacy.
J-PARC DM FIZRSRIELE ANNRI
Accurate Neutron Nucleus Reaction Measurement Instrument (ANNRI) of J-PARC

Laboratory for Zero-Carbon Energy
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Nuclear Thermal Hydraulics and Decommissioning
[Fukushima Revitalizics Zero Carbon Energy Research

wue RS B

Hiroshige KIKURA / Associate Professor

HEBiE

RFFOBECREMRALICETMREHET DD BER - L—H— -5
A7 - BRNFENALICH R RFIFARSBEHAFEOREZITL. HEETIE
NED2-LRFREORERRFIFRREICEADAMEZTOCVEY, Koo RE
FREKX - RFAXKZOHRIMICHVWTERESZITV. ERZICL5EO0N—KRY
HEORRICAII SV RAFv L CHEOEBRBEZBIELT. EXRIREKNTOR
RPEIFHAE - COA— RO IRILF—AREHELTVET,

Outline of Reserch

We are researching on the development of new flow measurement methods for
nuclear reactors using ultrasound, laser, camera, and electrical characteristics,
and on the development of next-generation reactors such as Small Modular
Reactors (SMR). We are visiting the areas damaged by the Great East Japan
Earthquake and the nuclear disaster to conduct Revitalizics activities. In addition,
we also promote the development of industrial promotion technologies,
decommissioning research, and zero-carbon energy research.

RFANBRECEIF - BRFLOH—RVIRILF—HREOBE
Summary of Nuclear Thermal Hydraulics and Decommissioning /
Fukushima Revitalizics Zero Carbon Energy Research

RS IF IR RN B RER T IF DRI B SN AT s
Liquid metal cooling systems for fusion reactors and
accelerator-driven systems

s VTR IERS

Masatoshi KONDO / Associate Professor

R E
BB ADARBSTICERBALAD ARDTa—2 3> VT I8P R LIS EEEY O EEE ZER T 2 INRERE B KRERIF L 2R
RICLT. BRAEBRAASITLICETIMELZRELTVET. RFATIVSOIRILF—BROYEETRICELIHRREEEZES
5TERL. TORRBERECILENES ZRREBEABICEDANTVEY, RBEOREERAANIATLORELLT, BEHEEEME DL
FHRHEFEELIEIFONET, RESBEOCFHSEHHCBREBEMEOBREOAMADBERNSIMDBATVEY, . RESEZBICKKIL
i RFHEEDOCOOERAERBRICCHE YT 2MADBEEIICRBLTVET

Outline of Reserch

We are studying the liquid metal coolant systems for
fusion reactors and accelerator driven systems. We
synthesize new liquid alloys which have suitable
thermo-fluid properties and chemical characteristics as
coolants of nuclear reactors. The chemical compatibility of
high-temperature liquid metals with candidate structural
materials is one of the important issues to be addressed.
The study on the chemical compatibility has been
performed from the viewpoints of the chemical control of

liquid metals and the development of advanced structural H
materials. Interdisciplinary studies are also performed for
the development of liquid metal direct contact type (a) L= —RREFDRIE LiPb IS5y b P27 Land (b) RikEBEEERIUEKKKLS 2T L

(a) Liquid LiPb blanket type laser commercial reactors and (b) liquid metal direct contact type

seawater desalination system and low melting point metal -
seawater desalination system

mirrors for deep-space exploration.
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Fundamental Coordination and Solution Chemistry of Actinides
and Related Elements for Advanced Nuclear Fuel Cycle

Koichiro TAKAO / Associate Professor

HRBIE
RIS O ORRIE, BRERFNIATLOBRICFETRTHS, N- 7L -2- EOVRVEORRT7IMLEY EOHERICKDERFE
AR 2 B LTCHBKR RO S DT R TIL 2O ADNEIRISLR T 3 IRRICEDE G5 - SNRREABLEEREM 7005 58k
MEFIRBLBE (NUMAP X ) ORIEBREL VL ZED TV, ERINEREZHE5BKIIVERLZEIEL. #ELAICEOIVWTEKE
BEVIVEBNIDIRENICHBIRT B VAV RBELIUVHRBXIZ VREM ZRFE
LTW3, RMAIRDIZEACRSNBVIS O DILERIFEZBATEIET,
FERAERDS MZIRRHCBSBWIS ) OFRBMEREZRAELTVS,.

Outline of Reserch

Based on selective and efficient precipitation of U and Pu from HNO3(aq), we
have proposed NUclear fuel MAterial selective Precipitation (NUMAP) method
as an advanced reprocessing technology for spent nuclear fuels. To utilize U
present in seawater, which is overwhelmingly more abundant compared with
its terrestrial stock, we have designed ligand molecules strongly and
selectively capturing U in seawater based on our cutting-edge coordination
chemistry, and are developing chemically-decorated polymer resins as novel
adsorbents for U harvesting from seawater. During nuclear fuel fabrication,
depleted U has to be generated, which has no utilities to date. We are
pioneering new avenues for effective utilization of such “U unusable for
nuclear energy” in chemical directions in which any isotopic effects are almost
ignorable.

>

IR A OV RRICE O<BRERF A RT L
Circular Economical Nuclear Energy System Based on Nuclear Fuel Cycles
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Application of Strong Magnetic Field: Nuclear Fusion &

SMES
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Hiroaki TSUTSUI / Associate Professor
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BISEACADRRMEDRRZBIELT. FSATHLAS. TH. REME. HIH
ICET 2 EBNMET. BERN. BLUT—2RZ2OFEZAVTIT>TWVS,
BLEERIIRIL¥—EE (SMES) BENEFFELCOBHBBRHETHBHN
IRLF-BRICEDLBOIRTLBER NI RN BEETH D, COMBEICTLT S
e®ic. HAFES BN 0BFRERT Virial BE) ICEOKEVTIILRA I
OB RERELRE L.

Outline of Reserch

Fundamental studies on plasma confinement, equilibrium, stability, and
control are investigated using numerical analysis and data science methods
with the aim of realizing magnetic confinement fusion.

Superconducting magnetic energy storage (SMES) is a promising candidate
for power load leveling, but the large electromagnetic forces associated with
energy storage are a serious problem. To cope with this problem, we
proposed and demonstrated the concept of virial limit coils based on the
“Virial Theorem,” which describes the relationship between magnetic field
and stress.

Laboratory for Zero-Carbon Energy
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) Trajectories of a particle and its guiding center, and a trajectory by
ding center approximation near a banana tip.
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b) Time evolution of a particle positions in a Poincare map.
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Toward the establishment of the innovative Nuclear
Energy System

wzus Pl IEZ

Masahiko NAKASE / Associate Professor

HRIE
H—RoZa—rSILERDBTHIRFHOZEMNFBICH L. BUIE ( 7oF /1R BfSEEN ). BEYLSZEHEFHIITLIFE
#REALTWS, BIFELTWL3 Nuclear Material Balance (NMB) code D#EERILICKD. ITRILF—FBIF A, EFFEADR. S8 7O¢
ZFE. BFREYEHRCADBERBOERE VS EEEEZBIELTVWS, BEE—RFNIREFTRELLSELEEYOIN. LB, RE.
WS EEREMER PR ETHEEREL THERIE. BEYCATLMTLLTEBALTWS, 9HICE 7398 bR, atZEoft. BEFAN
DFARIBETEIBIZ7IF /1RO L—FMEEEDEMEB AV TEDTLS,

Outline of Reserch

Achieving carbon neutrality hinges on the multipurpose use of nuclear energy.
Our research encompasses nuclear systems, including reprocessing for
actinide and valuable metal recovery and waste management. By enhancing
our Nuclear Material Balance code, we aim to optimize energy utilization
scenarios, explore innovative reactor impacts, assess separation processes,
and minimize waste volume and disposal site areas. We integrate strategies
for the analysis, processing, storage, and disposal of diverse waste from the
Fukushima Daiichi Nuclear Power Station by materials science and safety
assessments as part of our waste system research. Beyond separation and
analytical chemistry, we are exploring chelating agents for Actinium utilized
for medical purposes, using machine learning to advance their applications in
nuclear energy.

AR 1)L 22l —%— NMB ZB W1 VLB ELRZE
Cycle integration study using nuclear fuel cycle simulator, NMB

7527 - EFE-LE e BT 350EMES - RS
TFHDEER

Exploring advanced accelerators and nuclear fusion engineering
based on plasma and quantum beam technology

wss Tl $H

Jun HASEGAWA / Associate Professor

>
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BREL—T—VPEREERBICLIRESEBESSAVORE - HIARMOBELERRLEHLS, TEMRB LI CRERMEIANOERKE
BiELTWVWS, RHRERFHABRBERIEREDDODI A AENZAVIREML ——F ViR E1AVEEERSOHOBT/ L E
RWEBEL—Y—a2 ViR L= —5E£RFIINTISAREZAWVCT IR A VEAICLEZRERXERKIN. BRI/ O—REZAVIERHE
PHFR. BRAEFL—Y RIS TS XMARK FILER O/ HERFEMERBEDOHFE L CICIDBATLS,

Outline of Reserch

We aim to contribute to advanced accelerator engineering and advanced nuclear

fusion engineering while exploring the sophistication of generation and control

technology for high-temperature, high-density plasma produced by high-intensity

lasers and high-voltage discharges. We are working on the development of a

long-life laser ion source using a cryogenic target for next-generation heavy particle

accelerators for cancer treatment, a high-brightness laser ion source using a

magnetic nozzle for heavy ion inertial confinement fusion, surface modification

technology by plasma based ion implantation using laser-produced drift plasma, a

nuclear fusion neutron source using high-voltage glow discharge, and a DC

induction acceleration cell for particle accelerators for free electron lasers and

nuclear fusion plasma heating.
HERNEREPIETIR
A compact fusion neutron source using high-voltage glow discharge
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Development of Energy Storage and Electronic Materials

wzie H HAHR

Shintaro YASUI / Associate Professor

HRBIE
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TONDERED, FOENLBEBHRORENRDOSNTVEY, HLlZ. IDRZLBMBOREDLDIC. KeEo7HLWIFILIAY - JE)
FOLAAVEBDORERICIDBEATVEY, BFMHEHIEDOEIDICEFEL. RADEFBZEMNLTVEY, EFTN\IRZEDILDICIZT
FIILF—DRETITN ZOIRIILF—EROBHBZIEFENSEAHINTVBHIC. BFTNARELDEIRILF—THEHTEICIIIERICE
BHILTY, MHRZOREADS. SETICBRVFH LV ZRD. REMROBERET TVET

Outline of Reserch

Rechargeable batteries play an important and indispensable role in our daily
lives. Currently, liquid-based lithium-ion batteries are mainly used. Better
rechargeable batteries are required from the standpoint of safety, performance,
and recycling. We are working to develop new water-based lithium-ion and
non-lithium-ion batteries to develop safe-use materials. Electronic materials
are all around us and enrich our lives. Energy is one of the key issues in
operating electronic devices, and since this energy is generated from limited
resources, it is very important to make electronic devices more energy efficient.
From the viewpoint of materials science, we seek novel physical properties that
have never existed before and develop unexplored materials.
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Physicochemical interaction during core degradation of
nuclear reactor accident

wrans Rk HPH

Ayumi ITOH / Specially Appointed Associate Professor
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ZXLBERET—RICHEZTOTVEY, BIFICAIITIE. BEE—RETRRINL U SERFORBRBE CHBRICEDVWIORERIT P E N
MG TRAWSNISBKEA DT TVEBRIGICEZR 2B AL TVWE Y, REAFRLMRTIE. BEFEHERT U0, & Zr DRIGZ 2000 ~
3000 K ICELVT XAFS/XRD ZRIEICAIE T 2 RMORAAE ZMAF L HRTEHTULEY, RETORFEERLZE—REABICLS TR CRER
BERELBRL. RIEXAZZALHDSBERICES 3B EVEETIMLLTREFTMTIENT BB LLTVET,

Outline of Reserch

My research focuses on the evaluation of fuel debris in the reactors
of Fukushima Daiichi Nuclear Power Station (FDNPS) and the
elucidation of high-temperature reaction mechanism of nuclear
fuel materials which is crucial for the safety assessment of
next-generation nuclear reactors. For decommissioning, there are
two main tasks: analysis of solidification paths of U-bearing
particles taken from FDNPS, and evaluation of seawater
components (i.e. NaCl) impact on the metal oxidation. In the
next-generation reactor safety research, in collaboration with other
universities, the in situ XAFS-XRD measurement system with
UO0,-ZrO,-Zr mixture in the temperature range from 2000 to 3000 K
has been developed with the ab initio simulation of atomic

structure changes aiming at development of fuel-cladding melting 1B B B — EREHF S & R FBRE B 1= DRI
model. Research activities for decommissioning and nuclear severe accident

Laboratory for Zero-Carbon Energy
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Innovative ceramic processing: From nuclear waste solidification
to next-generation material development
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Anna GUBAREVICH / Specially Appointed Associate Professor
IS E
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HTHEZTOTVWET, &V IKREHES CHAMTHSNZ Vs OAr NI VEEEE SIS IR, BB T
OFXTHBII—ILRI VRV I#BAHAEDEHLVVIEBR T ZERELTVET (K1), /. BEAOE
ENRDH ZBIEREOHEERNEICINZZ I 2ER L. EFNAESIVIMIEMBERLTVE
Fo FABERIGPERIE TS AMILOTHRESINIMERIEFH IO ZFALT. 7/H—HR>. MAX
P RHEREDTMEI SR CEHED IO DR ERFEEEZHELTVET, T

Outline of Reserch Nuclear waste solidification method
Stable solidification of ALPS sediment wastes is crucial for the safe decommissioning of the Fukushima Daiichi nuclear power plant. We are
developing a novel method using whitlockite phosphate ceramics cold sintering (Fig. 1), which provides efficient immobilization of radioactive
elements, minimizing environmental risks while reducing energy consumption and processing time. In addition to cold sintering, we are pioneering
other innovative ceramic processing techniques with low environmental impact and minimal carbon dioxide emissions. Utilizing rapid
non-equilibrium processes driven by highly exothermic chemical reactions and electromagnetic field assistance, we are advancing next-generation
methods for the synthesis and sintering of novel materials, such as nanocarbons, MAX phases, and high-temperature semiconductors.

1A FRNE R DR S EILRZE

Development of ion linear accelerator

s A FX

Shota IKEDA / Assistant Professor
1 TE211 RS A S BRI = Ty

EH;E*EEE Fig.1 TE211-mode single hybrid cavity linear accelerator

KIFIERS RIS BRAZE « BIRE S R TV E TR FIIERSR I A AP EFE B CHIBIC LD B I RILE—ICT 2 EBE THD. B IR/ —HIERERP
TREHEER, EEAOREBICHIT IREHRRAERB  LTHREINTED T 2ORTHRAE. 14V E—LZERT B4R, FIRIEES Th3mERK
MOEIR (RFQ) SR NIERES. R ERD K1) 7 F2—7 (D) SRR CRE I BRAZT A FDNC B T TV E T IR 1 A E—LEE MeV (~H DRSS D 10% 72
&) FTHEIRICNERY 78 RFQ NNERES & DT GA IR DN S % B —DIHERZEEI HEARA AT ET L SRRSO R S T Ao TLE D,

Outline of Reserch

Particle accelerator accelerates charged particles (ion, electron, etc.) by electromagnetic field. They are used for many applications (Radiation
therapy, Radioisotope production, High-energy physics experiment, etc.). Our research focuses on ion source, radiofrequency quadrupole (RFQ)
linear accelerator, and drift tube linear accelerator, which are applied to an injector for heavy ion cancer therapy and boron neutron capture therapy
(BNCT) system. We have currently developed a new linear accelerator that incorporates the accelerating structures of the RFQ linear accelerator and
the DT linear accelerator in a single cavity to accelerate ion beams to several MeV (about 10% of the speed of light) with high efficiency.

B - BEN\TT )Y RICEBBEENE T/ DR R

Development of Functional Nanomaterials
Based on Organic/Inorganic Hybrids
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Naokazu IDOTA / Assistant Professor Microscopic images of polymer-grafted inorganic
Eﬁ%mg nanosheets
|/ MEREANOEREMZEIHTECICED. R ROBEH - BERD TRAROEEEZREIBYT 2EH-EE/N\1ITVy RMEZBRELTUL
9, T/ MBEERDFORUZED L ABRREOELIC S THEEZEL B ARERERICHRSHRERR /v U7+ /> — FERERE.
BoBEME. FOH—RYZa—bIIILORRICENBDHEEEE T/ MBADISAZBEIELTVET,

Outline of Reserch

We have developed organic-inorganic hybrid materials that exhibit maximum functionalities with a minimum amount of organic and inorganic
components by controlling the organically surface modification of inorganic nanomaterials. Taking advantages of intrinsic properties for organic
molecules and inorganic nanomaterials, we are challenging to create functional nanomaterials that lead to realizing a carbon neutral society, such
as nuclide adsorbents in respond to external environments, nanocarriers for radiation therapy, nanosheet solid electrolytes, self-healing materials.
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Creation of material production processes in carbon
neutral society.
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Kentaro URATA / Assistant Professor Morphology (precipitation) control
of impurity copper in steel
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HEARDENTY, LA TIF CO HRICLZHILADBREZETTEL Y CO, HRAZBE CO IS8T I 3R EaEch—R Za—MIILEETOE
Z2DRRFEAETOTVEY, Flow SEREEMNEMYZERR ISV TR L TEERT3OIC. BRIV TREHCE FNE IO CE
B BMRETOTVE Y, RETIRERR ISy THRAOTHHTR TH MM OER ETHERINT 2 L TEELT AR ZIToTVET

Outline of Reserch

Metallic materials are essential materials that support our daily lives. Hence, our research aims to create a materials production process that can continue to
produce materials in a stable and sustainable manner even in carbon-neutral society. We study and develop the carbon-neutral ironmaking process where
the direct iron ore smelting reduction by using CO gas is collaborated with a technology for reducing CO2 gas back into CO. We also study removal and
harmlessness of impurities in scrap materials to recycle, for which demand is expected to increase in the future, as material resources. Currently, we study the
harmlessness method for copper, an impurity element in low-grade scrap iron, by controlling its morphology in steelmaking processes.
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Development of innovative nuclear reactors reducing social and environmental risks
and study on improvement of traceability of RN materials by “nuclear forensics”
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Yoshiki KIMURA / Assistant Professor
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Outline of Reserch FROBE LHEROTHOBTERSESFOR
Our research focuses on the innovative nuclear reactors reducing social and environmental risks by enhancing ::ZT;;CJ;;U,:E:EZ??;:nes),(:;nple of microscope
nuclear safety and security (2S) features. We are working to improve intrinsic 2S features based on risk assessment

for abnormal incidents assuming malicious human acts, and reactor design optimizations that include external measures such as physical protection and
safety protection. As research to ensure public confidence in the nuclear energy and improve its transparency, we are also working on the application of
novel approaches such as deep learning, for advanced, low-cost, and more confident analytical techniques for “nuclear forensics” to identify the history
of nuclear materials and radioisotopes (RN materials), and the establishment of concepts that contribute to enhancing traceability of the RN materials.
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Study of molecular mechanisms of genome stability in
mammalian cells

pu BH 823

Mikio SHIMADA / Assistant Professor
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FIHOREIHETERSE. BHA. HREBACBABKEORRECADE T, HAITFHIIHETRE C DR
BUCH LT DNA 2ZEMICRIFTIDFRBOBBEEIELTVET, TNSOMEMRIHAZOKEHRISEH

BOMENESNZDAES5T. TUERIOREPH LVEERFEZORRICHOEMR T I CARFEINET, FROTMYIADTAE (1) 51
Morphology (precipitation) control of
outline Of Reserch impurity copper in steel

Genome stability is maintained by many molecular mechanisms such as DNA repair, cell cycle checkpoint, centrosome maintenance and
apoptosis. Defect of these mechanisms cause radiation high sensitivity, developmental failure and cancer development. We are studying molecular
mechanisms of radiation high sensitivity inherited diseases. Our goal is to elucidate the relationship between disease and molecular mechanisms.

Laboratory for Zero-Carbon Energy
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