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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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Development of Novel Energy Devices using H- Conduction
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Innovative Zinc-Graphite Rechargeable Batteries
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Dual intercalation rechargeable battery using highly concentration aqueous electrolyte
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Solvation-controlled Electrolyte Solutions for Highly Durable Storage Batteries
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Pyroelectric waste heat recovery technology based on temperature variations
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Thermoacoustic electric generator for utilizing cold exergy stored in liquefied natural gas
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Autonomous Power Supply for IoT Devices using Small Temperature Difference
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Development of high-quality freestanding o -Ga-Os substrates
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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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Advanced structure control of semiconductor nanomaterials and ultralow cost semiconductor devices
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GHz-THz Electromagnetic Wave Absorption Material of Spirulina-templated Metal Microcoils
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Discovery of phosphors for laser-driven lighting by the single-particle-diagnosis approach
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Equipment Technology for Advanced Wet Process in Further Miniaturized Semiconductor Devices
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Development of the Flow Fine Synthesis for Production of Fine Chemicals

HRRAEDER )

T7A VT ZAILXCHH D2 ERTHIFH120JkHE
SEONTVE T TOREEF BREGHMIEZCIM U
Ny FETITON < DEEYZHLE U, T DLECEKR
BRIRIF—DBEBEBINTVET . SK BEOEDORHROIEE
BEBRDIEDICIF . CDT 74T AIVXEEDMEL
EHBICEDIRDERYOEIR D UNERT RIGEIM T,

AR INFTNY FETITONCERLT7A VT =
A ALMRDEMZ [ K FTRIRERMEZ R DEE( LR Z
FIAT2 " 0 BBem Z2RICAVCRETOERIN
BEMA BO>TC.I7A VT I ANADREICEDIRDE
Y- COBHEDRINRHIRZIT D Kl ZFREFE I 20D T
ER

HRRHEIER )

1. 70—REDIZH DRI IR DFFE

WRERONE L BIE )

LBIRICODIED T 7 A VT T NIV ADEEEEDRFEZ K1 %)
KW(TITITeH ZNITERT DRINEEE L. EU5EDKR
I ((E#5RIG] EER) ICOVWTRINE OERO@EEN S
WRZITV. JO—ACORRERRZRI F T,

FICEMRCTIE BEFSRINDPTHEMAEREDZ VN
ZIO—ECITADCEZFKEET DIeth. [1. k- AR DB
F| 2D RISFEFED S TIERIR LRV FHEREI P
ERYIDDBEDTZHD 2. GRFARIGEDFF] . [3. D848
BRI DORFE] ZHFA LB SED T T & OITFRERNICEE
DEENMEICHEERD. (4. EZI U VTR M ORER
LI ICORWEG. TO—ETT7A VT I NIV AZEEET
DEADERZDITE T,

TRZBAR D= hEAH )

BN RFRF AN ERBATE SIS

2. SREMDH 2 T O0—SRARISEDERE EASEAERAS EITASE N AR
3. JO—EHMOERE 15258 - BRI ORR R A RREEAS R DI vt
4. RISYHBRIE =9 U ¥ O S B O s R RaRE - B SSRGS ISP AR TEGR A
DB BRI LR T ARETHRI
b5 - WEA-H—Z40U tHSEFULYS  BH [mI TS :
FE100REDY -4y MES¥Ein ‘L . mBE. ERD.
| ﬁfﬁ~ EA ol P I
4 b TR |
L b o 2 R
wEERLS | 120 | Cag e -
| Y — - o

TP EHNARECHABRRENS

E sy - BN
) (PAiEARFTBERES.)

s 27

BL— ~CHIBT S5EOR

G, R - el B - A
JO—FICELEBESSEHO | | B iR
[BRSRG] SER RRIR - RIGOEIAMFE

1. J0—-REGDIZEHD

3. JO-aoBEERD

ME@¥sKG] T

{EFE ROV BEIHTEIHE

2, JO—&ARGE
=Ty TERHMSORBRR || -
&. BEGSEERWZRAFE
Wi SORR

4. EZH VU DR
HFOoTRE - FEO
IRPFIE - ERHEEII Oz
o, HAFHFRIRE & BROE
it

>
%
i
{
=
P
O
T
A
7
i
D
B
%

24



=
T
i
i7
;
7
O
t
A
73
filr
D
5
5

25

KRN ZERAEIC K B{E CO, BHHKR « (LR mEHME

Innovative production of hydrogen and chemicals by low-temperature natural gas reforming
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Innovation in chemical production process by organic solvent hyper filtration membrane method
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Development of a millimeter wave assist magnetic recording method on magnetic tape
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Innovative magnetic material consisting of nanocrystal cluster organizations
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High sensitivity meta-magnetic materials for realization of next generation heat pump
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Controlling Structure and Function of Nano-Materials by Use of Micro-Droplet Reaction Field
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Flexible, ultra-lightweight SHJ solar cells/modules and elemental technologies toward tandem
structures

HRREDER )

SYEBEEN DEEEHEDESWV (TLF I TV HE
8RB/ &) SRR Y U DV KIS ZERFE L. 5
FHENBINICHLR T 10T /N1 A vith ERENE (BE)E. &
FI1=21—9 ) AEBIYRT LOBHEFROBRILPTE
MIBREZERRL. I U—YIRILF—DE 5RBDZRN
REEDE T,

AARTRF. TUF I TIVBEEBXGEBOSE - SIE
FRIHEEAT FESID T\ L DER T, L HRE(EDE
REATORIEZBERELE T,

HRFERIRE )

1. Uy BEETY 1 —)UEEFREI
2. ©IL-EY 2 —)URE K HIEIET

3. 74 b v IREERIC K D HER DAl

4. FFNT OB

5. RIEKRFZEM & DSBS LI

( HER )

WRERONS & BiE )

BEEE-BEMWEN DT UF IV TIVBREXGEMDE
BEERRDEOHIC.SIDINDOFBEREICINAT. 7LUFV T
BEEXGEMBICHILNULSHIEIL. EY 2 — )LD IE-FE
RER AT BB ELSID T/ \WILFHTLET UaA shieffr, =378
T OBRSEREIN. L EY 1 —ILEEZRE LIl
RIMOERLMOMARZEDF T E(IC. BEWERILZEIR
I BeHICE RGO I MBER FSRAE T E
D L TCOFREZHEIELTVEF T,

%SHJ:Silicon Heterojunction®B&#n

tHZ S DR )

INFY Z v I EH

(BZ&sER)
BTt SRR A AERBATE GISTrT
ENT R AANREKRZ
EIRFEANRERT
BT AR AN 2R M AF R e
ENIRFAEANBEKRF
ERFAANRIERZF

RUTSHIXERM(HF)

T
NS

ILFSTISH)I

ILF2T )L - EBEERSHIAR Rt

| EREOBHRE

| OFAAEUIADIE

| QEMOATOESIOEZ

| OREREFNE

ILFSTNBEEES1-)

 OBEFHE — BERR
J4Nh fﬁ@w DILFST IR

' e s

oy

AR 2 — LN E

45
-fEmSIM: 150pm
HN=-152 + iHEEEL

LESis 1

-#SERSIM: <70um

TLAENE = ILFITN., BER
‘BESLE > BENHE




759y FPVHERZES|TSHEIX F

Development of low cost, long life, high efficiency multi-junction solar cells for terawatt PV society
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Catalytic conversion of the low concentration NOx to useful organic compounds
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Developments in CO, conversion processes on catalysts—incorporation into CCS system
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Hybrid Electrocatalysts for C2 Production from CO, and the Appropriate System
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Continuous-flow hydroformylation process with CO, using SILP catalysts

HRREDOER

EROMNVIIVERIGFALZEXICBVWTERZ LT E
RPER7ILI—ILEERT DIHANSNTVDIERS
OtERXTHY. FEB100075 VB EBHDIEEEERICHIA
SNTVFITRTOTOLRATIIREREO—D(CESZ—#
{EERFZAWV. VY FRORINEE CREN TN T E
IO AMEFARTIE (1) —BILRFZE —BILRECTRET
ZANMEDRFE (2)ZDMEZRAVCRER O XD
[CERWBEIFET ATOCRADEIRICKY ALZEEDOES
TOERICHIF 2 BILRFFRAOITREMENTLN D &N
BFENTVED,

HRRHEIER

1. CO-FFE ROMILZIUEAESILPALIE DRIF
2. SILPfRE Z AW =CO M RORILZ IV ERBD T
O—>O0Ex1t

CO: IEHMAE FORIL = IERIGAARR DM

HRREONE L BT

INFTOMRICKY  —BILRFZ _BILIRETRET
5 EZTEEICT D ROMIVE )M ERSAD S A ERE R
EHRODBELTEFUA INSDE—REE Tl fhig
DONEBRIAICEEN G ) F Uz, 2 T AHRBART
(& A 7 &R 7Z AW T i AR 7Z BB (CIBRF U o iR
ZRFELUE T DX DREIEIESILP(Supported lonic
Liquid Phase)ftiE & IEIFN 2 H DT, iEAAEDEE L - B
FIRZOREICT B RIT TR GBRRORINSEIC K Rt
REDKIEREA DTSN TEXT,

IR RFE DR A

B HRREFEAAEREITE SR
EYAFAENIBERT AIER PSR

7
D\\
i
4
L
=
E
D
H
W\
i
-
B
5
=
|
J

HEREOE FORILZIALRG(FEAR)
[..-"“h-.":;.. + GO+ 2H, —mh- rR~""0H

H=-1189 kamul]

‘ COy + Hy —t]- CO + HaO
cat.

HEREIGD

R#ER

= 40.5 kJ/mol = LTCO: D
5 = i} Emum&
BRI R T SRS e =

[ CO: BiEFIRAE ROMLZIHERR(FER)

~ 2+ CO, + EHT RT~""0OH +H,0 H=-78.4 k..l."muJ

@.‘?’“:“‘f -

SILP(Supported Ionic Liquid Phase)Ati%

v SAEBEOEEICAUEE ST A EE
MR CIRAE

v AABIRIGE + S EENC S DA
RIGERZEDE

v EERFEIRIGEEIC & SEE{Ln eIHE

36



7
D\\
7
=
L
o
E
)
S
0
i
o
B
5

<=l

BRSO DHB(LICHIT TR ERIRO O DEHMPE TR TOEXDHFE

Innovative and integrated high-grade steel making processes coping
with inevitable degradation of iron ore
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Innovative next-generation light-weight and high-strength structural materials

WRpEROEE D

BIRILF— RN EEOBRR K BiXiEs ©EE
VEICH LT ZORE(LPHFRELDKDSNTNET,
A=Y F/Fa—7 (CNT)IF. MR W 108U ES
BET N DOBENHDI/AEELBETH DI ENS R
R ZEEH T S RERBEEFTREMHE U TRALT S
TENMEBRFENTVET . UN U EEGIRIELTHIRIRTIE
HECO)(CES UM E 32U CNTOR DERFIEN RSN
I RAUNILOBERFENZOSN TV E A AR
T HIEBRCNTRRIER CEGEAMTIC K AL TR
IR LB ZFRFE L E I,

ARBARIER )

1. RRCNTRUR#EE ORI E SR DOREL
2. ERE S EREADRFE
3. RREDIEREET

EHEAA—T (2030F ~)

(BBt : =HaEEme)

B/ 5808
(V3448 - ME~E10GPa)

CNT(~®#nm)

HRERONS & BiE )

FrclCBHE U BRDZ R T 21812 TCNT A BIHTIN
7155k ZZ T TRREEBRERT DRR(CH LT AR
HFETlF. COCNTHREHEZFRIAT S EBIC.CNTRL
SN DBICES U HABDO NI —HIC K >TEL DN
NEDZRETDEBICK SBRERCT DEMEZBERELUF
T ERFHEDORBILICKDELDCNTORRIER UGS
HEEE EDICEFRMER O ERICRDERCNTOREM
EORERMZRERE L. 10GPall LD5 5R&EZF I 217
MORI L EHREREDERRZEELE T,

RIS D EEE D

ESVI N2 YNNI
FREITERASAL

(B&sD)

— RIS ENBE B A A SR

(BBt - ZoHSE)
FEHILA—SF—
(BEEHLI—T ) : ME>100GPa)

/] 3
%Iiﬂﬂfﬁlﬂﬁﬂﬁﬁib\ EEE@:I—,.JEP(D

xRpEh'ies - BIEKLCNTYBREL - RRIETS

—@EbceE - ®#SEICLDEEEREENERT
(3% FB : Floating Bridge)

lEié—w

Drwhk SRR
i —
o JOa

- f- :_
O—> /CNTHli& A
P msEzL -
- | EGAECNT G
~| (D/G~0) BREIE
Jd—=>/CNT = + ©1umT 10GPadDIEEREH

(MSEM{S

<SRk, IR R




7
D\\
7
=
L
o
E
)
S
0
i
o
B
5

=M

39

EHMBNA TV RRITY R T LORFERERE

Research and Development of Innovative Hybrid Flight System
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Development of innovative electric propulsion systems for aircrafts
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Heat exchange and thermal control for exergy loss reduction
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Dynamic Analysis of Large Capacity Batteries
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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 Advanced Operation of Drones

HRREDOER

RO—VIF EE R KRR EBLVDEFICHNT
SEENEIGFINTOLE I ZDEAICH > T, KRR
I DICHDERIE7FLURARER > TVE T AT
(F IRIVF—ROBEENS RO—VDHARREICEMT D
ERREIMOBEZEIE LT T BEHRNICEF 2 <H UL
B HEOESWE SEABBEDHASBHEEY AT LZRREL
FIARMERERSEDCLICL>TRERNDEY bR
VNRZEDTRAO— RE5kgiEED FO—2 % 185ELLEFR
TSR TENTRELERY BEALSNTVDUF I LA
7 VBHICH U T RITEREEREMME R EDRRH SEE
WENEBRDHBEOBVY AT ANERRTEFT,

HRRHEIER

1. XA 7 ORBEOREAMTDFRF
2. BRAERT DR
3. S —HRRASTEY 1 —)LOFEBMAEHE

ll HrEEIR
| e

M\

X iEhERZ FI A LI Bk — AR
RERES /1 A0SR

RERT  2Bs (ZOXL, ZILXL) %

HRREONE L BT

FIRFEFETE SRS N THEOSVERERAEM R Z
AVWC. BREBEEEDHEY AT L (10 W/cm?) DiFER%Z
BREULF T ERAMEMHOMEEREHZTIE—MRICEL
DT AERT DR ENICARIAEBZRIT S C TR
AZTREE U EBMEREZ LI Fo HRMRICK ) BE
ORZER ST HEBHEROE LZRD T ZDIH. EE
RHUEMH DIRR EBEAER T ORIFRMOTELL Pd: T
IMR=SATZIZFC LD ZRAVICRAERTDS
BY Y VDY 3 VEBDBFTIIEATT AL BER T AR
NOXHEMRZ BWZEDUNIC K2 FMIZTEDE L /)N
RREY 1 —)LEFERIRTREM DD, ¥ 7 OREBINT
DIRFEDRZER G DBEAZETVE T,

IR RFE DR A

EYKFEARRKZE
B RRRFAAERBATR G

BUWEBRSERFOTO NI

d—JLRRATL—iEEBWEF JR—5 R
PIL=FaEEAE (Kamijo et al.,
2009)

7
D\\
i
=
L
&
E
)
12
0
i
%
]
F
Z
|
L

46



KERE - BIRRIZICEINT 3 IBHIWISERE AN T OHFRRFE

Peristaltic transportation system for lifting excavated soil in deep underground
and extreme environments
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Smart Soft Robots for Advanced Industries (SRAI)
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Nanoscale surface control and circuit techniques for ultra-high sensitive sensor system
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Full Color Plasmon Sensor for Early Detection of Heart Disease by naked eyes
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Nanoscale interface control for realizing general-purpose ultra-small noise evaluation system
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Development of electricity-independent multifunctional biodevices
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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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Development of nanocomposites reinforced by embedded bamboo-nanocellulose honeycomb
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Wood biomass conversion by the molecular catalysis system
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The innovative energy system for low-cost and high purity hydrogen production technology
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R & D of Electrocatalysts for Electrosynthesis of Organic Hydride
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Design of solid/solid interface for practical use of all solid-state secondary battery
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Innovative all solid organic rechargeable battery with high thermal stability
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Soft magnetic powders with high magnetic flux density and low core loss

RREDOER

HWIKIRIBICE U VEIXFERE U CBRBEEEVY) P/ A
TV RA—HWVEDOWDL SRR EBEFSEDCE
MY BTENFRENTVNE I HVEVIFZENZN.COHF
HEZAYV U VEDK/2~1/3.81/4CKHT 2 ERiA
FNTHY FICEVIF BETRIRILF—FDIGDFL
BEI7ZAND T HBNSETEITOCOMHEEZ KRB
(CHIR T 2 ENTREE R E T BT RILF—ECO1t
RORBICIIRERBEBEDERIEATRTH Y K ZFH
HT—NXEZNZNERT 2ENEE—YICHRTHIET
RIVF—BREL DB B DBFZTVE T,

HZRARIEE

1. eEEREEEROERTOTRDRT =L v
2. Bt BiHEIC K2 BBEMEEIM DT
3. BB LRI DBAFE

HRREONE L BT

BEHETE—YPIAIVAOI7HMRICKO 5NBELE
FIREE (Bs) SARWVREE I (HC) = HE R DERBEI /) 15 72
R U T OISR R (CRBIRER M 2 570 U R SkiEi Rl
DUEEMZHO N LER TP FFEDEVRIFEBREZE
D UlcEB B EMBEFEZ1T S SHIC B OREIE
TRA#REGEOERICLIERERLOHF T T LR
BICF FHEBRTRVESN2.0TELEDBsE T0A/mEL
TOHCZHER DOHBMEMAERZNRE LT REHET
1.8TLLEDBsHD10A/mME T DHCZRIZT B &3 (C.
3W/kg@400Hz 1 TED#ERZH T 2 BRI DalREE
ZHOMCTD I EZBELE T,

R S D S A

EXM R EAEREIREG

it

= UH,
BHXER H,H A8 5 Hi=: Bi=:
BiE: B,>2.0T B,>1.8T, H.<10A/m
>10g/I\VF H.<10A/m 8%iA Wi 400<4W/kg

- M ROREBHEMEIE(LFNICERK
- MEREORV R EHEEZEDU ST E R R R
« MBICRWELZREMERER: B,>2.0T- H. <10A/m

62



E
i
D
#
s
z
|
>

BhERFEZE Y 3 EHNIRE SO DR

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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Designing and manufacturing technology of “Ultra-" high-strength copper alloys brought
by formation of hetero-nano microstructure
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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

HRREDOER

RERDBIIXILF—IHEYATLAEULT. EBESZ
REWEEIX N FIRIVF—BENRIROREREET /N
AREVTHHFEINCVE T UL F—YTU7ILTHD
ZRBDAEEEM N TR TE T2 TR RBEBICH S K
TRBBENE U X TSBBEFEROMEEZTFBIEFT
B BIRRVEIRSE, OV T B MDOFGZED DHZTN
W& FT .2 T REBER XEMD I R)LF—F]AERER
ZEH. FlcBRMEZGE LS E D2 (C EXRMIR DR
F4E (T8) BROBFRET (M8) DiEtZE—RESVLLAL
NSIELFBTENKDENTNET,

HREIEE

1. 867 ZF /MLEYIC L 2B ETRNEZ RIET DES
TRARIR
2. BEDOA—INYTU—LIC KB RER SEHEEEZET

22K

N~

— .
@Q—OH-'—OH-

N\
Zn(OH)*

¢ N

Zinc electrode

BRLUNDT=AEET
FREST =4 AR

O 2Ah =]
wRa T A0, AL

X =NC°,Br F~ LE&BIEHE

AOJ72hC

HRREORNE L BR

AARHFE TE ORICEBIFRMREEZEZFITL. KBERE
BEZRVcERBER _REMH2030F (CABNEMAL
IBIEC@FTU—I R —EiiZRIH U RS KV
ERMICENIRERRZBEELE I,
OFMEBMZEDEWNEIURARIE DR FE
@R, BRMMG LD DZETARS L HHIEAT DFEF

tRZR RS DR

EAFAEANREBAF

(Y
HET=AILEW



EMNIRIVF—IEY AT LFZERAVCBIRHIRIVF—Y AT LOHER

A research on energy systems with super-distributed energy resources including innovative energy
storage technologies
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Development of novel dual carbon battery using highly concentrated electrolyte
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Stacks of superconductive coils buried in traversable spiral trenches on Si wafers for electrical
power storage compatible with mass production
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R&D of the Challenging Aerobic Oxidation Reactions without CO, Emission
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