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R&D of the innovative energy system for low-cost and high purity hydrogen production technology
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Development of Concentrated Electrolytes for Realization of Lithium Metal Batteries
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Novel Highly Active Air Electrodes with Mixed Anion Compounds
for Rechargeable Metal-Air Batteries
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A research on energy systems with super-distributed energy resources including innovative energy
storage technologies
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Development of Novel Energy Devices using H™ Conduction
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Development of novel dual carbon battery using highly concentrated electrolyte
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R&D of stacks of superconductive coils buried in traversable spiral trenches on Si wafers
for electrical power storage compatible with mass production
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Design of solid/solid interface for practical use of all solid-state secondary battery
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Development of innovative all solid organic rechargeable battery with high thermal stability
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Advanced Research Program for Energy and Environmental Technologies / Development of super
high performance bulk thermoelectric materials (ZT = 20)
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Realization of high-efficient thermoelectric conversion systems by utilizing innovative nanoscale
control
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R&D for waste heat recovery techn
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ology using pyroelectric effect

based on temporal temperature variations
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Development of a thermoacoustic electric generator for utilizing cold exergy stored
in liquefied natural gas
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Research and development of low power consumption, ultra-large port count
and high-speed optical switching system for data center
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Development of high-quality freestanding o -Ga-Os substrates
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Development and Application of Nanosolder Technology for Sustainable Societal Implementation
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Generation of novel materials by neutral beam enhanced surface reaction
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Innovative materials and devices using nanocrystal engineering
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Room-Temperature Printed Electronics for future lIoT devices
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Research on advanced structure control of semiconductor nanomaterials
and ultralow cost semiconductor devices
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Development of energy-efficient basic chemical production processes
with innovative separation technologies
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One step chemical process to produce ammonia from atmospheric air and water at
normal temperature under normal pressure
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Development of Environmetally-friendly Method for Ammonia Production
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Development of Innovative Low-

using Forward
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Energy Water Treatment Technology
Osmosis Membrane
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Development of the Flow Fine Synthesis for Production of Fine Chemicals
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Advanced research for development of the highly difficult oxidation reactions
without formation of CO,
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Development of a millimeter wave assist magnetic recording method on magnetic tape
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Development of Innovative Magnetic Material Consisting of Nanocrystal Cluster Structures
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Soft magnetic powders with high magnetic flux density and low core loss
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Research and development of innovative exchange-coupled magnets
with superior magnetic properties at high temperatures
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Materials and Structural Design of Tetragonally Distorted FeCo Based Alloys for Innovative
Permanent Magnets
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Development of Super Low Loss and High Saturation Magnetization Soft Magnetic Powder
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Clarification of fundamental physical properties of artificialy produced rare-earth free FeNi Magnet
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Investigation of CO, fixation by electroreduction
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Phenomenology and Controllability of New Exothermic Reaction between Metal and Hydrogen
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Creation of Innovative Drilling and Completion Technologies for Realization of Supercritical
Geothermal Development
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Development of techniques for controlling highly-functionalized nano surfaces/interfaces based on
biomimetic approaches
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Ultraprecise control of atomic arrangement in exhaust-gas-purifying catalyst
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Research and development of innovative analysis/evaluation technology
with adaptability to big data
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High spatial-resolution measurement technology for large-size /
light-weight structure materials by using artificial intelligence
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Controlling Structure and Function of Nano-Materials by Use of Micro-Droplet Reaction Field
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Research and development of designing and manufacturing technology of “Ultra-” high-strength
copper alloy brought by formation of hetero nano microstructure.
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Development of the cognitive-behavioral assistance AR/VR technology to improve productivity
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Nanotechnology and material research for realizing ultra-small output-signal detection
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Research on Precise Signal Sensing Techniques by Circuit and Nano-sensor Fusion
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Research and Development of the Simulation Methods for Design of New Alloys
by Metal Additive Manufacturing

HRREDOER

F. ERRBSEIN & BAARDITEE Z D k<
IRIMEFEREDITONTVE T TOIFEIE B EIROBE

DEGENTED ZEICHRAERDIFE RS L T2 < ER
D UN\EE TORBEREDIR IR UICK > TRAENMESN
BIcth. CNF TICRWVIRTCIFHER. B e =B T 2=
DEIEDHFCEX T UNUBH S RESNDEEHR
(FERBX—DIBEDHRBREICRESNTH Y . h DS
DEBEHTOTRARH(CKF URITHROEEL B> TL
ZONERIRT BEPHRMREDE TORRI NEREN
HUET,

RIS

BBV Z 2 U—Y 3 VI KB 2REE COIFHEEDFA
OEFSATHRED T —IN—IEE
GHEYZaU—vavicLREEEETA

. RSN © ORI TR

‘

A W N /-

<HAa>

HHESMT
(il Bt

HE. F)
HEMEL

HRREORNE L BT

EEREESIEICHIT2EEMRDILZMD DEEE (EH
FRCY DT LRI FRFEFRE PREN S EBENZEH G0
B2EHICIF HEDPET RS (B0) h S (CHH#
- TOERARMAND) ZFRATEDTENEEER DT
TRITAMRHAFAETIF 2ARE SO ERZRIRE UT
L9 B (HO) D S EHER (WD) ZFRIT D2

BRI U—Y 3 VRIMOEIINT —I N—X1E
FEHEZITO>CVLCHDFSIAFRE UTERESNE T,

IRZRRFE DR EAH)

ERRBIREAYE - AT R S
—RUEEAN BRI R RREEE 5 —

S b A o W G e MW e ==L s W=
IXEBHARMT . DUBER TEKIRHT
EILARFENREAKRT (HEZENE)

FATRES RIEA3 DEBSERMTI SRR
(BZ%sD)

- 3 T840
- RS L
-1&mmmqs

HO(FRETH2HEEE) hSHICAD(SEEM FEER.
ChERVWTEFMHESOEEA~

70
D\\
2
7
L
&E
)
73

58



70
4l
2
7
L
E'_g
&E
D
7-\
LY

HEIIH

DDXHRS) <1 — M

R mllfEMs T 72 BR{E U 1 Rt AR O S B P B TR 5

Development of Advanced Utilization Technology of DeNOx Catalyst based on the elaborated
materials design
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Development of system for multi-production of chemicals from local biomass resources
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Conversion followed by separation process for the production of bio-based compounds
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Development of high flexibility and wide load range high efficiency GT
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Research and development of high resolution 3D modeling
by Robotic sensing and societal implementation
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Robotization technologies for construction machines under hard working conditions
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Development of Biohybrid sensor with cellular functions
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Living environment control by using Al of biological information as biological function
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R&D towards realizing an innovative energy-saving hydrogen society
based on quantum dynamics
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Research and development into highly-efficient solar hydrogen generation devices using
Nb-nitride-based photocatalysts
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Development of a novel nanocarbon hybrid-based low-cost and high durable fuel cell electrode
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Research and development of innovative material for thermoelectric power generation without a
temperature gradient for effective energy harvesting from unharnessed exhaust heat
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Research and development of large capacity and high transfer rate optical archive system for
reduction of power consumption in data center
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A Study on High Efficiency MEMS Micro Energy Harvesters for Trillion Sensor Society
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Data Centric Computing for loT/CPS Applications
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Development of Off-Grid Energy-Harvesting Device toward a Low-Carbon Society
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Research & Development of Advanced Ultrahigh-Temperature Materials for Uncooled
High-Pressure Turbine Rotor Blades
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Research and Development of Advanced heat resistant alloys based upon an ultra high purity Iron
for innovative improvement of conversion efficiency
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Chemical Processes Designed by Use of Femtoliter-Scale Reactor
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Research and development into non-vacuum-based processes for thin high-quality and highly
uniform films
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Research and Development of Ultra-High-Thermal-Efficiency Rotating Detonation Engine with
Self-Compression Mechanism
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R&D for production of 100% Green Jet Fuel by Hybrid Microbe Equipped with Chemical Catalysts
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Research of a Multi-beam laser surface treatment for ultra corrosion-resistant turbine to realize the
hot dry rock geothermal power generation
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Research and Development of High Density Interconnection Technology for Low-Power 3D-IC
Based on Directed Self-Assembly
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Realization of Ultralow Power Consumption 8K Network Society based on Plastic Optical Fiber
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Development of a large-scale and high-speed sensing system and its applications
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Research and Development of Atrtificial Neural Network System for Inference
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Research and Development of An Innovative Energy-saving-oriented Database Query Compiler
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The R&D Project for Innovative Big Data Processing using Advanced Cryptosystem
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Research and development of an electric actuator using GMR
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Development of Tetragonally Distorted B2 FeCo Based Alloys for Innovative Permanent Magnets
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Manufacturing technologies development of high quality laser material processing for inducing new
functionalities
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Research for putting characteristic functional liquid-materials to practical use
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Circulation controllable resources reproduction technology by artery-vein industrial cooperation
—Development of the innovative metal recycling process including rare metals with information technology —
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Study of high-performance hydrogen storage materials by innovative composite technology of
porous material and metal catalyst

HRREDER

KRG ZEBIERFZTU —DIR)LF—Hiff & U TR
TEEINTH Y. ZDFIADH I IFETEFAMT A N EART]
RTTJIREF. MR KRREEE KREPNDZE
BRENMREITINTVETHIR X RIAMRS NITREE
SEE (FCV) TlE. 70MPat WS IEE ICEBEDKREIKERST
D EEEH T 2HENFRAINTH )  REWRICKERER
NNBEERYET, UIeh' 2 TKREABICHRE CEDH
BORRETENR KRR YRDOES. BREZ KIBICERT
T M EBEMENRENICHE LT DT EICBRUETF
fe. CORMERERERICIGEI N KEHFHICHTD
REEOBEIERE UTHERTEET,

R RFIEE

1. PAEZ MM E EDEE(E & FHE
2. PALIHDERIR S A MR B & DES{ESFHD

HRREORE L BT

RN OSTRB/INSIDLANKREZRET D ENH5N
TOVFRIN B ZD5~68HDKEZTEL.50C
DARKJEFICENWTHREDIBE 2 FM R ZRHLE Ufc. T
NF REEIE LTHSNTWVWR A S A hE/INSTT LA
TV EEBBOEMICIVEGIET DI EICRK>TERIREL
FURIREDET S . EF 54 bOZHMENSTIILD
FRIEHEEDM AN EE CTH D EHRU TLIF T H . ZTD5H
[Fom>TOWEREA.

AFPOY T STl KERRE - B D X = X 7 #EE7
L. TSR3 HEETOERDOUEICIRIBET I & TOKEER
BRENSEERZRE L. RENICIFOBEERZBIELE T,

iRZR RS DR hEA

INFY =y IHARHE
EMARFANCBERF

IEE

SEKZET VT

rks':%ﬁ EM H
DR

I

i
i
J

94



Research and development of distributed energy
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R&D of stacks of superconductive coils buried in traversable spiral trenches on Si wafers
for electrical power storage for replacement for rechargeable chemical batteries
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Development of effective CO, recovery and recycle technology with biomimmetic supramolecular nano-space
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Development of a laser drilling system employing CO, laser for deep hot dry rock in
supercritical water
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