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Solar hydrogen production using nanocarbon materials
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Hydrogen production by water electrolysis using high performance AEM
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Development of quasi-solid-state batteries with a reduced amount of minor metals
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Innovative synergy electrocatalysts for high temperature PEFC
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Build-up approach for the development of innovative Pt-free catalysts
EHARYTS TRV — ek i D RS

@Mﬂ:%%ﬁgg%m L\TCQEHZFT ~NU UA:J&%;&@EE?%E%% (20T OLERTHTAR) eeeevveroeenetosenttosntessustcsssstcssssscsssssosssssossassossnnsss P14
All-Solid-State Sodium Batteries Using Oxide Electrolytes
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Technologies for interface dynamics control in sodium ion batteries
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High-capacity Co-free positive electrode material
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Dual intercalation rechargeable battery using highly concentrated aqueous electrolyte
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Integrated hybrid photonics for ultra-high speed optical modulation
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Contact resistance change memory by material and interface control
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3 dimensional stacked ferroelectric memory realized by the polarization bonding technology
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High sensitivity meta-magnetic materials for realization of next generation heat pump

ERFHETONERBRERIMTORAFFE

g{}bﬁn&{*&ﬁb\rcgﬂﬁﬁi‘-‘l\“{ ZDIFFZTRAZFE (201 9ERTITIR) +vvevrerennrrnsrnsenetteete ettt ettt ettt et st eaaes P22
Thermoelectric device using Weyl magnets
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Eco-friendly and High-durability Thermoelectric voltaic cell
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Applicative technology development for thermoelectric power generation for 10T devices
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Thermoelectric device by innovative heat recovery and mass production technology
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Highly concentrating and recycling technology of reactive nitrogen in industrial wastewater
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Ammonia synthesis by means of NOx derived from combustion process
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Novel Marine Biodegradable Materials Based on Polyamide
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Development of new marine biodegradable plastics using marine environment
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Biodegradable starch-based composites with excellent water-resistance
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Marine environment-friendly all-biomass molding products
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Microbial synthesis of novel PHA block copolymers from CO:
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Marine biodegradable assessment of various biodegradable plastics
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Geothermal power system by carbon dioxide circulation
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Hydrogen production and elemental fractionation using acidic geothermal water
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Abnormal risk reduction and safety for high capacity battery
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Thermoelectric Conversion Supply System for Autonomous Decentralized l0T Sensors to Realize the Society 5.0
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Flexible thermocells for harvesting waste heat from human body powering IoT devices
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Development of phase transition nanomaterial for tertiary battery
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Power Scalable, Hot-swappable and Reliable Blade-type Inverter System
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Development of Heat-dissipation and Inspection for Next Generation Power Module
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Tough SiC Power Modules with High-speed Switching
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Basement technology for large areal diamond as heat dissipation structure
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Development of High-Performance Large-Capacity Scroll Compressor
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Performance Improvement of Refrigerant Compressor by Magnetic Nano-Refrigeration-oil
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Advanced thermal energy storage technology based on micro-encapsulated alloy phase change material with high thermal response and high heat storage density
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Highly efficient separation and recovery of ammonia from wastewater using membrane separation for nitrogen resource circulation
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A strategy for low-energy CO: capture by innovative CO: separation membrane modules
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Utilization of unused cold heat from LNG in adsorption-type CO2 separation and recovery

EkfljﬁﬁiﬁﬁﬂlzJ:%»'IZ’.S‘X%ﬁZEFCOzGJIEILIiE%ﬁGJFﬂ% (2020LFEREHTAR) +veeevesenesnssenessutssstetstutssstesesiutssstsssssstssstssssenessatsssssesnns P50
CO: capture technology with unused cold energy for exhaust gas
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Development of hybrid recycle process of multi-layer plastic film through liquid phase reaction
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Low-temperature gasification process for plastic waste
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Advanced separation technology for composite plastics
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Chemical recycling by oxidative transformation of polyolefins
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Development of carboxylic acid synthesis technology by Sodium dispersion
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New synthesis technology for PC manufacturing intermediates using CO2 as a raw material.
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Development of high-performance lightning protection for CFRP by metallic cold spray technique
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High rate production material and process for aircraft
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Development of biological process for chemical production from syngas
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An approach of direct and efficient production of oxygen enriched air with mist separation and self heat recovery
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High-efficiency ethanol direct synthesis catalytic process
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Co-development of IC engines and fuels for early realization of low-carbon automobiles
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Organic-inorganic hybrid wavelength converting sheet for broadband usage of sunlight
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Development of intermediate-temperature fuel cells for direct utilization of methylcyclohexane
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Diagnosis of electric-vehicle battery based on its internal state analysis

REBIRERIC K D107 5y MUEBBEBINITET /A ZEMTBIFE Q0105 +-rvvverevssesnnsssesimsssseisiies P66
10-Tbps Low Power Consumption Photonic Transceiver using Heterogenous Integration
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Sensor devices for thermal process monitoring based on electromagnetic wave propagation
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Online monitoring system for ultra-high temperature facilities
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Realtime Ultrasonic Multiphase Flowmeter with Flow Monitoring Functions
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Process sensor for harsh atmosphere such as high temperature
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The development of high-power, high-density motors for aircraft.

EECO T = v Y 3 VMZEHKRRICE I HEERRENBEERE—I Y AT LOTHTRFE Q019FEIR) v P72
High Power Density Electric Propulsion Motor System R&D for Low CO: Emission Aircraft
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MW-class Power System for Hybrid Aircraft
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Development of advanced recycling system for aluminum materials
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Reduce and advanced recycling of aluminum dross for aluminum recycling society
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Development of Recycling Process of Plastics into Basic Chemical Raw Materials
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Advanced material recycling process to realize high circular resource economy
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Multi-material 3D joining and optimum molding technology for higher reliability than the current joining in the aviation field
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Joining and forming technology for multi-type composite material enabling high rate / low cost production of aircraft structure
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CFRP Hybrid welding technology for new generation aircraft structure
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Innovative energy-saving material processing technology based on thermal science
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Development of temperature control technology of dies for isothermal forging
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Active heat exchanger with high durability and performance by controlling precipitation
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Heat exchange and thermal utilization for high-efficient energy recovery
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Low-Grade Waste Heat Power Generation by Thermal and Electric Field Cycle
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Hybrid Electrocatalysts for C2 Production from CO2 and the Appropriate System
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Innovative next-generation light-weight and high-strength structural materials
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Research and Development of Innovative Hybrid Flight System
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Innovation in chemical production process by organic solvent hyper filtration (OHF) membrane method
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Heat exchange and control technologies for exergy loss reduction
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Autonomous Power Supply for loT Devices Using Thermoelectric Power Generation
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Next generation inspection apparatus for batteries of zero emission vehicles
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The innovative X-ray inspection system for CFRP and bonded dissimilar materials
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Development of real-time simulation applicable to additive manufacturing
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Innovative Thermoelectric Power Generation System for Autonomous Robots
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Mechanical contact-based robot technology for realizing multi-skilled robot
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Research and development of food processing support system
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Solar hydrogen production using nanocarbon materials
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Hydrogen production by water electrolysis using high performance AEM
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Innovative synergy electrocatalysts for high temperature PEFC
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Build-up approach for the development of innovative Pt-free catalysts
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All-Solid-State Sodium Batteries Using Oxide Electrolytes
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Technologies for interface dynamics control in sodium ion batteries
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High-capacity Co-free positive electrode material
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Dual intercalation rechargeable battery using highly concentrated aqueous electrolyte
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Integrated hybrid photonics for ultra-high speed optical modulation
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Contact resistance change memory by material and interface control
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3 dimensional stacked ferroelectric memory realized by the polarization bonding technology
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High sensitivity meta-magnetic materials for realization of next generation heat pump
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Thermoelectric device using Weyl magnets
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Eco-friendly and High-durability Thermoelectric voltaic cell
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Applicative technology development for thermoelectric power generation for IoT devices
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Thermoelectric device by innovative heat recovery and mass production technology
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Highly concentrating and recycling technology of reactive nitrogen in industrial wastewater
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Ammonia synthesis by means of NOx derived from combustion process
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Novel Marine Biodegradable Materials Based on Polyamide
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Development of new marine biodegradable plastics using marine environment
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Biodegradable starch-based composites with excellent water-resistance
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Marine environment-friendly all-biomass molding products
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Microbial synthesis of novel PHA block copolymers from CO:
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Marine biodegradable assessment of various biodegradable plastics
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Geothermal power system by carbon dioxide circulation
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Hydrogen production and elemental fractionation using acidic geothermal water
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Abnormal risk reduction and safety for high capacity battery
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Development of phase transition nanomaterial for tertiary battery
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Power Scalable, Hot-swappable and Reliable Blade-type Inverter System
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Development of Heat-dissipation and Inspection for Next Generation Power Module
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Tough SiC Power Modules with High-speed Switching
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Basement technology for large areal diamond as heat dissipation structure
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Development of High-Performance Large-Capacity Scroll Compressor
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Performance Improvement of Refrigerant Compressor by Magnetic Nano-Refrigeration-oil
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Advanced thermal energy storage technology based on micro-encapsulated
alloy phase change material with high thermal response and high heat storage density
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Highly efficient separation and recovery of ammonia from wastewater using
membrane separation for nitrogen resource circulation
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A strategy for low-energy CO: capture by innovative CO: separation membrane modules
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Utilization of unused cold heat from LNG in adsorption-type CO2 separation and recovery
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CO:2 capture technology with unused cold energy for exhaust gas
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Development of hybrid recycle process of multi-layer plastic film through liquid phase reaction
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Low-temperature gasification process for plastic waste
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Advanced separation technology for composite plastics
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Chemical recycling by oxidative transformation of polyolefins
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Development of carboxylic acid synthesis technology by Sodium dispersion
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New synthesis technology for PC manufacturing intermediates using CO: as a raw material.
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Development of high-performance lightning protection for CFRP by metallic cold spray technique
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High rate production material and process for aircraft
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Development of biological process for chemical production from syngas
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An approach of direct and efficient production of oxygen enriched air
with mist separation and self heat recovery
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High-efficiency ethanol direct synthesis catalytic process
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Co-development of IC engines and fuels for early realization of low-carbon automobiles
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Organic-inorganic hybrid wavelength converting sheet for broadband usage of sunlight
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Development of intermediate-temperature fuel cells for direct utilization of methylcyclohexane
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Diagnosis of electric-vehicle battery based on its internal state analysis
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10-Tbps Low Power Consumption Photonic Transceiver using Heterogenous Integration
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Sensor devices for thermal process monitoring based on electromagnetic wave propagation
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Online monitoring system for ultra-high temperature facilities
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Realtime Ultrasonic Multiphase Flowmeter with Flow Monitoring Functions
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Process sensor for harsh atmosphere such as high temperature
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The development of high-power, high-density motors for aircraft.
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High Power Density Electric Propulsion Motor System R&D for Low CO2 Emission Aircraft
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MW-class Power System for Hybrid Aircraft
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Development of advanced recycling system for aluminum materials
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Reduce and advanced recycling of aluminum dross for aluminum recycling society
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Development of Recycling Process of Plastics into Basic Chemical Raw Materials
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Advanced material recycling process to realize high circular resource economy

{ MEREROL S

TOSRF v IERGEMRTEERBIZEET DERE
XTI, UDNULRBHBINETTSRF v I DEZIIEE
PABHICHRINT I BN > IZled(C, MEFICHES
NIETFSAF v I HRDE < O CRIBESRZ5 S
ZUTVET, COEEBRAE. CNFETHRIEU T A
TIWVFEPHEILLTVRN 2T EICH Y FR T, FICREE
DT UZIWUTA TIVFETIE PERNN—T U ICH
NKIBICET T e HRMAEMELS. UT A T)LEDL
20%1EE TR 5Z L TWE LT,

{ R RIEE )

LIRD4IEHICET 2R ZEELE T,

1. ETSRFvINSIRTUTIVUTA JILZERET B
Je DEEERIEAMT DFEFE

2. BTSRATF v I DEEYEBERIMOMT

. RERGREENUERBEMRY AT LR

4. VYA IIVBETSRTF v I DFEL

w

MEERONE s BiE= )

KIFFRTlE. CNFCTOERBZEITYESE - BEER
BRERFOMRZBRAL. BTSXF v II(CHT HER| -
DEOSHEE - ER(bHi. XU YA ABFOSMHRELBE
TOERE. RN IR0 R ZzeREsE L. N\
— IV DR ER T IARHICEE T 2 E IR
HEZETVE T, TBIC. INSDRRICKVEFESNDUT A
JIIVEM OR@ER DI RN Z1R5T U BEM RO BL
RICEIFT, UTATIVTSAF v I DREC DR 2T
ST EZEBNELFT,

{ 5% B 55 D 2 e A )
FROGEANBEKRE., EILAREFEEANFEER MRS,
EIIKEEANBERTHEKRE,

EYARFAEARRImM PRI A B AR,
EXYAREAALOKRE . RILRFAEAILNNAILRZ
=EEHMRIIRAL. BRI, OREIRFRIISAL.
=HEGRMRINEL. TBERARTNSATE
(BZ&ER)
ENREEANMPRE, XA EATUNIEKRE,
SAF UMAET ACDRNNY T =TV TR,
WZ DRI, MRt E LLREE .
MR TSRF v I TEWRPT

I\



MZREICH I BRTESL LOEHEZERT S
RILFI T U7 IL3DES - BRI REFE
Multi-material 3D joining and optimum molding technology for higher reliability
than the current joining in the aviation field
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Joining and forming technology for multi-type composite material
enabling high rate / low cost production of aircraft structure
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CFRP Hybrid welding technology for new generation aircraft structure
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Innovative energy-saving material proces
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Development of temperature control technology of dies for isothermal forging
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Active heat exchanger with high durability and performance by controlling precipitation
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Heat exchange and thermal utilization for high-efficient energy recovery

{ MEEREOSE )

EEEROEEEVND TRIVF—HIFEBEE EBIC. %
EDCOHHIC KD HIECRE L& WV D YR RBRIRIESIHIRE
ZEIFICHRT DICHICF. SEEFEICSWVT, KUSHE
[CRIIXRILF—9DEEEC. BIRULIEE - 8]RIRILT
—EINFTLEICEHRICENFAT DMz L.
EBIE. CDVRT LAZHAREET D ENNERIGRT
T CDRDIBRIYAT LZERIET D eHICIE. SFTHIA
R THh 2 leERY —T « HRATOESMERREAITIREL T
DORFENNBEERFT, FEEFIC200CHIZDIEEHE
OB BADHRENGATRIAY FOERINOSEER
i e Fd,

{ MEEREONSE BiE )

BRY =T 4 ARAPTF. BAIRBADTCHAEREDE
BVYRABICKDGEESMREIINE T, F/o. 200C
I DEEREE. T EIL+F— E’J(:l;ﬁﬂE(aHEEb\%G)O)
ARBDEEY AT LAZFIAITNE, AEREDEREHE
BETCE. CORBIYREFRICHITD/ ?ﬁﬁ%kﬁxﬁlﬁ
IBHENTEEERUF T AARTIE. FITIRILF—
JO0—BROXTUTZILNT VA ZRELE Uz, DEIT,
BRI CIREERZREEN DBEMEDT —7F « ARITHIG
TEDMBDERCHEEREZTVE Uz, Fo. EHE
Ao ARZEET 2 VDI BFEEZEIR(ET S
DIEEBERIC K2 ARELED 2 b DEA B M DRFE S
%MIJﬁFHﬁﬁi@E”F’mﬁ%ﬁmi Uiz,

v HREREE ) - -
HF 22 R 5 D B 1A 5

1. BT - BABAY AT ARRERCHIFZDIXRILFE—T0O

—NONTUTIVIND > DT E K EANEBEII AFEEEHERSE
2. BRY—T 4 ARCHILTREGRBENER - Bl AIREIL FROENIRKE

AR RIDEE - i E IR AN EE M S TRZIAT
3. KREEN B AR ZEELNET D 1o 6D [CIAEIREARTIRIT T LB =M1t

DBEFE - M SR T MR

BE EEE&E’;F‘"“- &R CEUEE

RS —F « HR BB
| AR |

{il‘i'ﬁ?ﬂ: (th - EiBHE) !

;5;-_L.__

- R

il

i
i
i
i
I
L)
I

'f/flaﬁjl/ I,
y jj?(?@%]ﬁﬁ etc.

. ;"r.]...:r : E

N I/ RIS EEKIR

e+ -

1K HF%&D‘B‘@%&%‘:*”‘*@'%T D(CHEIRBIIRMT DRI FE

84



85

- BIEY A JIVIC KB EmIBEAFREEDIRZFRF

Low-Grade Waste Heat Power Generation by Thermal and Electric Field Cycle
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Hybrid Electrocatalysts for C2 Production from CO: and the Appropriate System
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Innovative next-generation light-weight and high-strength structural materials
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Research and Development of Innovative Hybrid Flight System
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Innovation in chemical production process
by organic solvent hyper filtration (OHF) membrane method
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Heat exchange and control technologies for exergy loss reduction
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Autonomous Power Supply for IoT Devices Using Thermoelectric Power Generation
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Next generation inspection apparatus for batteries of zero emission vehicles
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The innovative X-ray inspection system for CFRP and bonded dissimilar materials
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Development of real-time simulation applicable to additive manufacturing
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Innovative Thermoelectric Power Generation System for Autonomous Robots
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Mechanical contact-based robot technology for realizing multi-skilled robot
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Research and development of food processing support system
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Peristaltic transportation system for lifting excavated soil
in deep underground and extreme environments

{ MREROSE

THOSEANANEICRIKOSNZAEHE T, 2
YO TR B2 18, BHIBICTHIRELESS
N3 ERBIET ZDIcD. BEIMOMET/NA 2D
KA _EEREEORDNDOH D EREDRELE>TVE
9, Fle. BEBHEXLHHINDIEE - HEDERFF
ZRFETDEHICIF, 2P - 1 GENZRIHEE T DK
TINA RZRANITELRL S BIMED BV E T T THE
MEFREF. KEBEOTABER ZHMBCIRINT 5 &%
FEUT WINDERETCBVTHIERK U BRET. H
DBEMEESNISERDTRERIET /N A X (BB )
DRFZBEELET,

{ R RIEE )

. ANIHRERNET 21— T ORI
. XY DB HBEEE DT

. AT —JUIHROIREE

. ERETIVOEFKMRARIRET

A WN -

D i SAENER)

MEERONSE BiE )

O ERAMZEERT DI, BAEIRY TOFELM TH
ZAIHAEABITL (FRSR) [CDONT. MRMEEHE
WENWILT MBI EERZHSHICLET. @ ER%Z
BANET B, BAEBRY TOIREETILEBEL. N
([CEDTHEYORENEZEBNICHET DB ZFAEL
9, O RAL=ZREA. RBRHINBEDRYTI=Y bz
AVCIRERRZITV. BAEBIRY TORXT — LR Z %
SELEFET . @ EEL3 DDOMRICEDE, PREDMAEZEMR
I BICDICHBERBERETILOEGNRAFRZHESHICU
F9,

{ 92 B 5 0D = a4 )

KRR ITHE
PROEANPRAZF

BAEBRTORBIE & ATHROEIE

@RI —IVhRDIRFE

EnAn

\IAVISL N GREREESR) | 1
gh | &h : .

S prete o DHATEEBEAER Lk |u{@a

STt el FUIEN "i‘")'@\y F R S48 ERERARIH f

pO-—ou— | EoL PRATR L GRHEUTOATHN - MEEFELTO Vet sy CRERE Led

4%% @B EEE S DBISE

wt‘{:'[ [| rF 1 .

@RKETIVOEAIRERIRE

| AR |

AEF1—T - BEZIHP CEEIT DTS
SETHFENZF v ) —ARICEKZENN
IBZEICKD, BABEBERRLET,

LF1-7". FEFEICEARL. #EmICR
e - ENZRESEFT, ADFIIEED
{EEEDAN (0.06MPa) TEMELET,

98



EHNRONR Y ST O

99

SAHSESRAY 7 Oy FORIRICEIF R IRPIMRATE X SREIHEE ORISR T

Multidisciplinary R&D of Innovative Magnetorheological Materials and Actuation Mechanism for
Smart Soft Robots for Advanced Industries
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Development of high-speed electrical reading DNA memory
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Digital-Data-Driven Chemical Approach for Constructing a New Synthetic Process
for Functional Chemicals
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Odor compounds design based on computer-aided aroma and drug discovery technologies
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High frequency magnetic material

supporting 5G mobile communication and next-generation power electronics
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Innovative Measurement Method for Size and Dynamics of Ultrafine Bubbles
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Copper Alloy-based Functional Nanopastes for Packaging Materials with High Power Density
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Next generation interconnect technology in post-Moore's law age
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High thermal stability interface by direct bonding of diamond
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Development of odor sensor utilizing human olfactory system
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Human microbiome analytical and innovative modulation technology for industrial application
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Human gut-flora associated mice based on the constitutional medicine for Japanese
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Nanocomposites reinforced by embedded bamboo-nanocellulose honeycomb
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Technological innovation of power devices
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Aluminum-Oxide based power devices
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Tetragonally distorted FeCo based alloys for innovative permanent magnets
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High breakdown voltage and large current power devices using AlN-based heterostructures
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Development of Hygro-electric Generator
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Frequency Modulated and Rate Integrating Gyroscope
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Systematic elucidation of the magneto-thermo-electric interaction
and development of novel mechanism device
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Integrated sensor system using suspended graphene with low power consumption
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Novel superconducting devices for wireless power transmission systems
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Development of Fundamental Technology for Innovative Energy Network
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Cell-plastics as light-weight materials with self-proliferating resource
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Adhesion control of biomass plastics by selective oxidation

[ GEL P ) I e EORETEL )|
BEEBEEMHOHRERICIFTSAF v I DHAHE AMETIF. 2050F X TICOBER TS ZBPANERE

FTlFBNEEA. UN LEIFOBEBBER TS AT v I IF [CETMADIZEE LT, BPOREILAZER U
EERBZRBE LTV eH, ZDOABIKRIEITLS BEMONS. BICINFTCTRE T > cEEFHIHZRIEL
COHFHBDIBMICEN W T T, TDeHTHERT S %=, F I AIBHDEHEMH D CHREERBPICK U, ZB1{Lig
A—IRYZa— IV ZRFDBYERTS INA 4~ RADAIREC KL 27EMEZFA U R(EERE( L
2SS 1BP) NEBTIRR B T ENCOBEDKIBEIBD M7ZzEAYT 2 LT BREEESAICEDVHRKED
BWRFREZEZASNFTIN. BPIFYL - HEEDHEH TS S BESROEBEEDONSZBERE LTWVWE T, BPEEEBH
BENE L BRPFEAEEATOVEREA. 5%, BPD EUTEREDEBRIT U —COEERIM. BPICXH T 51H
BREEOINAZBEIEITHT. RBMEIEDEBENIKRER B SICRBMEIEEOT LY R (POA1L) &ifl. &5
RBEEBFOTHY . KEDFHHZHIE L TINSHIRH (CFEBXA N =X LEIR7ZBE U IR e BEHiE DRz

BEAEfTS5Td D ENBIKRKOSNTUVET, SEAVESCS

[7 MEERES ] [ 9% B 55 D = e A ]
1. BYHBHFERD T —NIES AT ORI ENKEEAKRKE

2. EREMREDEBERNTOBRE

3. fERs & OB LT DB F

4. BREMRIESIEHIEDHEL

~ B MG RERE KM EEPLAN DT 5 ~
EYEERYR= RIBH RHEHR

RIRNEERGTC KD, EEHIE

— e ——

HilBFRR Y Y —ZHEWHERYD I—A

HEH CO, DR IEHIR



COB3:ER

HER A ABFREREECO OB RA{EREN DEZEZIR

Direct Conversion of Low-Concentration CO: Originating from Exhaust Gas into Useful Products
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New Iron-Making Process with CO2 Cycle
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Synthesis of high value-added chemicals from CO: and H:
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Development of solid catalyst processes for direct polymerization of CO2 and diols
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Low power consumption flexible CMOS
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Powerelectronics technology to lead beyond “smart grid”
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Low negawatt-cost design method for power electronic modules
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SiC-based quantum sensor for harsh environment
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Photoelectric conversion based on the wave nature of light for energy utilization of infrared light
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New process to recycle titanium alloys
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Development of dual function material for CO. capture and conversion
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Efficient molecular transformation reaction of carbon dioxide
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One-pass synthesis of useful substances by carbon dioxide hydrogenation
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Carbon Dioxide Utilization Technology by Multinuclear Transition Metal Catalyst
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Innovative catalytic processes for CO: capture and utilization
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Innovative process for CO: conversion to olefin via methanethiol
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