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=R AW EBBOMREIK T CTH D, Fx OFIFEOFERIL, KEIZHWERER L RS
LR ~—BMOB LWT e —F &R Uiz, ZHUEh —R 2 OEE & BRIV 2Ll
Litfbd 5, ZNHDTFRALF— « TS A HEARICEAIES 22 ML Loig
FEMIEE I NV—T D [ =R OEy T 77 e —Fi%, 8. EEMOEMBDIE
FACHNT TH LW & B 72,

i11) BB - BUKME R A A BB U2 BUKMEREIR - [Ia M eI ER SN D Z L &
R LU, ZORAIZ, =FAF—LKR~DIEHOBE L FHEEOILIZ T T, EhEo
BAELTZWBEREE VI FTLWEE T 7y b7+ — xRt Lz, £7-, fmbtznf/ﬁ
BrOBMRESR BAOPREfRE, FmOBURIZHETZ 5 2 2OFH LW T~ akiE (F
BLOWENL—YF—- 7Ty a) ZHFEL, IIEE2MR L, SHIC (D@ﬁ@ﬁib
ToHREAL Bi,Ss T/ U A 7 OEVERFME, (11 RIGSEAN S LT ML — F777Iy-y~%@
ENEERFE A DN T A2, ZOFHEINE TRE L AGDEIO TER L, L
<. ﬁk;oﬂﬁk%&mféﬁW%@%mﬁ%%ft

iv) AKRFITER: A > R — FHIRO 7912 9 B % DO KFRPERA & & BAGEE 90°C 2k L (7
‘Jﬁm%m%@é%)gﬁjm%%mﬁé & T TiFe "= ERIEMHALO T O DEER L
v (HPT) 7 Fue—TFoaMMEEE DT,

v) it e %@:ﬁf@*%ﬁﬂﬁmi T )= REhy— Rt U CEERTTT S
SREMNEL LTS, 2013 FFEITIE, KBZBERUS D Z2AMh 7200 2 il & LT [NiFe] b
Fa =Y OERIZEK L, mw%ﬁ X, LARTOMFZE DMk T, BREINAR L LT
LAk Sz [NiFe] _X—RXOfgHECAMBLOBRIIZHREI L, Tk, BRI H
THE Rt —BREHEDY A F—F 8 AV) ~L A F b O MR CTRIIOFTH 5,
vi) CO, 70l - #stlh « Feal b S U APEEEM: (GDE) 123UV T, Ag/AgCl 1Tx45-2.2V
DI Y — REA T, CO LFEIZIIT DI IEIREE L, BIEOX L F~—7 (250 mA cm?)
CHHE LT, 280 mA em @O TL, FEio, b &7z GDE O I X 0 o R A GE &
QR %%ﬁ%%(m50@cgem)T%HU%wF%ﬁﬁﬁéﬂko:@ﬁ%i%*ﬁ@
CO, ZREHI AT 5 7w ZAORFEEE B EXE 5, Hilo GDE ([281) B RFTHFiTH 5
Ag fiEAEE & el 32 & | &ﬁ@m@kéht&ﬁf@Am%ﬂiﬁﬁﬂm&w_§ﬁﬁb
B3, COEPEIZIIT HE T IIERIRE B & e K 30% b sifk L7,

vii) CO, B7HE : WoHr 72 Ml EBRN e FEEZ AW T, BAR L Sh7c i o -t o o,
D EEREL L, EERE COo, DEIRZEE 2 R E L, Co,ffIEIL, MiDoFy 7Y —
Bl Co, L AKDMDOIEMELRIZ L > TIRESND Z AR LTz, ZNHDOFRIL, 2R T
BAT5 CO, AT A MEET D HIEEERIE D,

viii) KFEEAMEL : BRIRE L~ 600MPa & RSN DHKZBHEAMWUDN, Ka R &4
Fe—16Cr—10Ni | & » CTiEpl &7z, Z OFEFRIE, PEEMICBLIEMIC TRE 2 M BHILER J5 112 &
ST, EIRECHA R KBHAEEZ AT HIKa A NELES— AT A MEaaniliET
EHZLETRTHLOT, FEFICEHETH D, IR & ITIC, KBlZESbEShieE
FREE~ /LT A R« AT LA (JIS-SUS630) O #FERUE DR T F6 OV 57 Re kX
DO OFEX IR A J L O FHMIIKRFEOREEZZ T RN EERL TS, ZiIb DR
L, EREIC X > T, miRE, K2 A MESKERE T CREBTEX 2 REEELR LT
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i) TRAFX—TF VR MEERS AT L0 E VT, KFEAT— 3 ORLE Z
L, BREHEM B B B OREHIIE TR E Ao 372D, KBAT — a U ORRRI A Eak
BEHIKZRE Lz, £OH T, RbHRORT 70 —F I XBFENBE & Kk EAT—
a ROV EREZ B MU T 2 KFEAT —2 3 VORBEIZH D LTI T2, 612, x
DML, FRZRITIER T, L0 2L OKFAT — a 2 HTNEICEE T 5 M B2
R LT, o, BEF/GHEFORAT — a VICEENRVHI T, il AT —va U ENLE
&T D FERATE A RE LT,

AWFFEFT Df b BZE R R OFEMIZHOWTIX, LT &R THD,

W RNV =BT 34 AEEHA (HHE - AREER)
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— ZAMRIEEEIC K D3 L OMREEREANH ORE 4517 7 VMBI OBFRS e 88 =3 L X — %
L. “bRFEHEHEZ WD IEL 2L THD, TV =7 I, KGR X—%%E
RUCEHT DAL, KEZ B, BHE & KB ICOBET 28, A, 3 X0V e,
HHEHEIE A A — ROF LSO 7, REEAOH LW 28T, PHICIE, Ak
F & MG RO S E O T, ARER IR T X OSBRI R O 4 1A k.
THRAZADOBEL T A b, BN —ADOMBHHBE OO D2 =— 7 e Eifin G En b,

ERE e N 5T — TR Tk E

ZOREF, BAOo— R~y FHoTa s b 2-1 BT 5, 2015 R, Y
K& AARRBE DA EES S NIEAZBHTE L T & 72, Z OBFFETIE, KIGE BL21 (DE3)
ERWIMABEZ DNAIBIC L > TEESND & K —BARMB A RET Lo, B
AT A =—=F (AFedu—rr) ik BREERroe Fryrf—E~08 T B#%
RHEETA7=DICHWSNT, 2 DOk FuFrfF—ERo—HFiIEInr-t Re s F—PE
F,AMFIIR = BVZESOTRES T b TWD, BEITBRHRWZ ML L, Z2tt%
KET D, 300nm DIETIZ KD H, EFENRIT A — Bk X OESREMELIZx L TEne
10.31%. 1.57% CThHoT-, "— ML AT 7u—FOMI& & EBiERZ T 1.1 12
T, IoTaYe s RO 2020 FEEO~ A VA N—3EE 1% ThDH, LTENRST, IO
VAT AL 300nm DTN BITF D~V A NVA M=V ETTICEK LT, ZOEBRIIEET, &
JVEEZ @ L CEBAEZ R HR—L - B Fe s t—8 2 HAWRNO#E Th -7z,
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L1 (72) AR Ti0, IR EHC IR S oA — 'L - & K s —E8 - 7 a—F o)
W, (F) Rlahize Fa b r—ER L OR— &6 LIl o Ko iR oRER 2L,

i

Y. Honda, H. Hagiwara, S. Ida, and T. Ishihara, Application to Photocatalytic H, Production of a
Whole-cell Reaction by Recombinant Escherichia coli Cells Expressing [FeFe]-Hydrogenase and
Maturases Genes, Angew. Chem. Int. Ed. Accepted for publication.

AN 724 N KGHTEBE DL LA =X A

AHEX, A — R~y 7O7ay=7 b 1IZETLIEOTHD, TNETHELIT, L
7 ~T e ESRARIGEMICET 28 21T > CT&E o, REDOERIZBWNT, "7V v
RNz 7204 MEEFO RN REIC S E Leny, ZEMITE» -7, AR OpEIL,
CH,NH,Pb I, ~_— 2 DR/ MR~ A TV > RNz 7 X 7 FRBEER (PSCs) DB A T =X
LTI HOTH D,

Fexi3Am, BT v TOERNT A ZAOREWICEBENCERT 2 L aR Lz, =
NE T, PEHOBH LOWREHZBWTEL T v 7ORKE AL 721 Th Tz, AR
IE. FAL RELETEA b T T EPRICE DT 20D TORITH 5, A TIET A
A & LT, PEDOT:PSS & PC;BM _EiZA TV RRXaT7 A4 NaxElEgiboz
2o BUEE CIER SN2 T A 2D K& O KIGHAEBNHRIT 16% T, Hfn— K~y 7o
2020 FFHEH~ANA N—METHD 11%E B2 T2, T3 2AD0EIE. NEH OB EEAAE
BOEAT Y VAGHICL > THE L7z, BAX Y VlEICBWT, fERESh7ZENY OF
NAATIFREMCE ATV RAFRONRD T, AR, BN, E723255 (=R
B OWPFHCERESNEF AL A CTHLRE U Thotz, JHUTEEER~Sa T ZAH A MNED
FERIZIRT 20D THoTz, UL, T3 ZZWHA T CEfES 56, S5 CER S
NTT A ZNTFRN, FTEREN T DITHANTE AT U AL, Zhid, 2R
HOBMKUICERT 2D ThoTe, TNHLOEBHOKE, X 1.2 17T, ZiuE, &
INETRNEANA T AT L, IREOBEE L THinNg 7T A OLA T T T2 QRUENBIE
A361E & RRE) BBV (TSC) Bl k- TENT L7=, A5 LT, §20N, (K 1.2)
THIE L7727 A ATIHE AR 6T, ZRPTERINZT NS ATIE2OOELNT
v TR ENT, HAEEEFCIE, X BREHT Y — BN THiT R — 7 OB L O &
VT 7 ADFGRRDB D BTz,

(9) - — 15
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T DR () o
A
[Zliki]

C. Qin, T. Matsushima, T. Fujihara, W. J. Potscavage Jr., C. Adachi, Degradation mechanisms of
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solution-processed planar perovskite solar cells: thermally stimulated current measurement for
analysis of carrier traps, Adv. Mat., 28, 446-471, 2016.

BERILFTRNVF —EHRIT R (AR - RaREER)

BEXbF T e 2L, BERT LT — LT L= ORI e BB O LRy I 5 E &
o, ZoEMoBIL. EikES FIZREERR (PEFC) . EHUARR LR EML (SOFC) |
BRI EfE TV (SOEC) ZETey AT AMIEWT, TRAX—hRN/EL, K2 A b
T, HILDODV R NVERALFE T RV X —BHDO T ORI 7R L OB 2179 Z & Th
%, PEFC X, BEIEAREIEMICE LYV 2—2 a2 Thd, KR (BXLF80°C) Tid%h
KPNENZH, K0 EWIRE (100°C LLE) TOEEY A B g L7-AF5eAs, s, A
Mk, iR FEAE O] L RIS X D D BTV D, SOFC TS £ SRR — /L TRERE S
BOTDIHIHA &5, B E EREME 8L OSOFC Tt % 2 EXLFHFERITET 5 K
WEROELAR . 4B by b oo Feimm/ R il ihEe e OB, B L EREM 0L LR ORI % B
LR ThITWD, BRSMRIEL, FTICE > 7o KEREITREIIG 2 5 <, KEE
BRODIEY T 72V BV 5, SOEC 36 L OBIET /N1 A1, EBAPE & BRGSO TEE
BIXOMAMEOBENSTHRILNTWS, OB Lo L X —IFsofe (Fl 23Ny
T U —=) IZOWTHEMOIEEE L TERYHA TS,

BT A AR LB D T 80 D H i 5 T LT —N T Tz —

BRI EFER (PEFC) 128 AIMHAMEOSE X, ZOFMD ey =2 k 3-1:
BERE D TIEER ORLBEREDO—>TH D, FUEE(TLMIEE & SUEEEFz X, N
T FRFAS T80 CIT I\ THRD T i Wl ANE (H—F L7 & K T 400, 00041 7 ViR X 1. 3)
oy A RETEE (ONT N—Z D PEFC) ZBRZE L7-, Zhid, @@L —AR 7
JFa2—7 (NT) ZHW=bDOTHD, 2D LD @ WA Z v E Tl LET HhZen
ST2bDTHDH, =R 777 (HIKO PEFC IZHAWSHNTWS) &AW HEskdD PEFC
T, B UEBWERIL T T5,000 %1 27 L TLMMZ BIRV, ZOEBIA ek E L, B
BUEHSZ & PR B E I L > TR EINTZR YRV A I X —)WZ LD [PBI #irE s
TERINT, ZORRIZEY, e — N~y 70EMH~A VA N—2Thb, 7uY
=7 3 (&) O PEC—HHEIC L DMANEM—10°EIL YA 7 /b DRI N,

b) o9

' in;maz;'gal ' q ]
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durability
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1.3. (a) PBI #¢FBIEOWSE (b) ONT ~— 2 PEFC (%) & /il PEFC (&) OELHA 7 V¥
DOBEFE LT 200 mA em 2 2B 5B AVEE,

Kyushu University -11
I’CNER



=4
[1liii]

M. R. Berber, 1. H. Hafez, T. Fujigaya, N. Nakashima, A highly durable fuel cell electrocatalyst based
on double-polymer-coated carbon nanotubes, Sci. Rep. 5, art. No.16711, 2015.

LR TR O ERIIEE L L. B~ A A h—y (7P | 33
NF—FM] O By T ) — O LUVERORE ) ([ZBES 2 Y Fo afFE (Li-0,) —
WEMICZOFRENEHA I, 2. a0 boMoFE b tZz A2 AVTICiD TEuvho
FNX—HRmEFFOEBMORGT~OH 2727 T o —F Lx %, BUE, TEXNNY TV —0

BB A 7 LD DU BT 2 G b % B AUERCS & B E (TR 1
PBI BEHENY A 7 VBEEZ DRINIZHIE T 2 Z L2 AnIE L, I—ARv )/ Fa—7

(CNT) & PBI $7B &z ONT LT - a7 A b Lk 25, WA 2 VRIEME PBI
DRI L 5T 394 2 inh 50 94 7 MBS iz (M 1.4), >% 0. PBI 4
ORI L2, Ko X b, BHO2WHAMETHY | TS ITEE A 727 — A 2%
AHECh D, AN =XAOMH (I, PRGSO AR E & L Cie
HERET B mOM) NEROBBTH 5,

400

o
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=1

g
W
o
o

EZOO I:| SWNT y =:".
g_ 1001*‘ flmproved r!'
O

B ! cycle stability %
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1. 4. FByEE P 0. ImA cm®, 2.0-4.5V (¢f Li/Li+) O#FA T, ONT (FB) 3L OVPBI #78 L7= ONT (JR)
WCHS A OT A 7 VOB E LTCoRE (AL BXOHE (B Y47 roFEOT 0w b

ZA
1liii]

T. Fujigaya, S. Hirata, 1-C. Jang, J. Morita, R. Kanamori, T. Ishihara, and N. Nakashima, Adv. Energy
Mater., submitted.
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B 1.5. (a) LEIS THRESHIZRARDEET 1h 7=—/L#%I12, K THHE L7 LSC HiEE E DO
A A DEE; (b)BLONe) I, FRIFEE %I L OKLPRE 0 M SR 17 0 AZ ARG THE Il o e
{RAFE - JEL i(b)poZ 1 mbar, 400°C, (c)py = 200 mbar, 600°C,

TR & We TR AL DML 2 | 2 Se i Rl o M 8l 2 T2 Tellez B, Druce BhZ,
Kilner FATLAFZEH OAFZEIL, KR (B X EROER LY ERL O T°*CNER O HEERE CTo 5 500
°C) TORIEMAK & BMOSSHEEOBEERFFEEZRA O LIz, KR, 7 — 2 TRRY
D Fleig #$x & OILFEMFZEIZ ;@%Mémt\X%m/%?A®ﬁﬁ®@E Wy AT 23
400-600°C |23V T Lag ¢S, 4,C00, 5 (LSC) DEEEE 7 /LB D B XA FREIC KT T2
DNTDEL \mf%@bkmc%ﬁmﬁ#%%ﬁ%%ﬁ7:~wﬁﬁmwﬁLf%ﬁm
W35 2 EHH BN Uiz (U Mater. Chem. 4, 3, 22759-22769, 2015) , Z OHFFE Tl Sr0
OFITEENMRE L L HICE LM T 52 L 2R L (K 1.5a) , &62, BES
FFs EEBAHN LD ESETeZ E MR L (X 1.5b,c) , ZHHDOFERIE, Sr0 O
WD ERA OB EENEKTH D &V I FELE /R LTV 5, St ldid & A E OB
— XA E TH D, T OAFZEIT Sr0 AT o B EEME & Bk LIS 2 ER e RO
RKIZHETHHEHICE D N E TOMERREZFIZL THLOT, EFLD 2015 FE DRI
@ﬁ%@ﬁ%%ﬁ%%%ﬁL\Ltﬁof\EW@M%%M@$@®@%&§LLE#LT
W5,

ER AR DSBS IS irfbfb‘fib‘fﬂﬁ CREE U7 & LT, Tellez, Druce, Staykov
TR OFH R I X OVEBRAAFZEIZ T, EREGEORWREIZH T 28R OIEME(L & ffHE A B
:fﬁ@%%%ﬁ#koik\wﬁﬂiofﬁbﬂt&h% Lt SR 2 KB R 2 b &
LT RV —EHS AT 3 AP DOStaykovlEH TR IZ L » TITh -3 B &g L,
BSOS OFERE T L BB Sz, T OB TIE. StIIRIEMEIT ARV A8, SroFK i i
FIET DR ZE LD R IE S OMBEEMEEAL & 72 D Z R ENT-, 2 2C, KmFE g
K@Eﬁé%%%@%%ﬁ/i %%L@@%%fyﬂgkﬁﬁ%m® B OB E) 2 BT
%, ZOMEIZEY ., RinE—BIEBSBOSFE LRWEMREIZIT DA ER 2 1 =
fﬁ@%@ﬂ%%#kﬁoﬁo

INHOREE, Yeves b1 TER OB~ A VA F—2 1S0C : @IEVETRERN R
iR BELOHHI~ A LA h—2 TR & REGEOLFIZ BT D EESR AZHL O 8 By 72 11| 2R
AN ) e A

i

G.M. Rupp, H. Téllez, J. Druce, A. Limbeck, T. Ishihara, J. Kilner, J. Fleig, Surface chemistry of

LageSro4Co035 thin films and its impact on the oxygen surface exchange resistance, J. Mater.
Chem. A, 3, 22759-22769, 2015.

A. Staykov, H. Téllez, T. Akbay, J. Druce, T. Ishihara, J. Kilner, Oxygen activation and dissociation on
transition metal free perovskite surfaces, Chemistry of Materials, 27, 8273-8281, 2015.

PR (MK - & EER)

ZOEMOARIE, I—ARr=a— TN LT —HINIBIT 5 & bR 2R O
MZFREIZ L, MR OB ERE L BEE - TEOMMAZITEERML, A7 vt 20T x1
F—IREUETHI L TH D, ZTOHMOMIEIE. L0 BERICIILTEZRAEST5 K
# EEBEMBEOBWMEICE T 2 MR ZIER L, T 2R bRIRAICAIA L, “IRILREDE
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BEOMJRE FTREIC T 5 ; BEAAO FLEE R RIC BT 2 i 2 1 B S, XV e =¥ — -
VAT LD EARRICT 5% LT RV E B LWV B O I R A R - 7o LB
NF— b= "R T WAV AT LB L, 2R3 VX =R rEwEL, £/
BALIRFBOPEH BT 5, REWRFEREIILLTO LB TH D,

BRI NPEDVETE T35 18T 123517 S FAKNEREI TRAASs SiL/e 7 ) N T DL E

AR/ EAER BT D~ A 7 a 27— /L OSIax, ZibiEo BRI LB 2R - [ AR O
EAEZNSLSTHHETHY , ZIUTKEN BAKA~OREICB T 2 BYRZEOEHE R BT
b5 EHTeY 7 b HNT-1, A /LA h—2 : ATsat 2K A7 Cib %2 Bt 4 2 s
HOBYE), B —2 74— ADEREMNT / J)% (Langmuir, 31, 982-986, 2015) ZFIH L7-
EBLAPER R Z 7 7 A b BT ) [Id DL EMICET 5 x ORI O A ER IS
T2 BUABEAKBEAFRRZVER LT, T/ NI VBRI R ETEE O R 2]~ (EF
Ty ki HNT-1, v A VA b= R « KA ZARICEE T 2 B O 2h - 4 B e | 2 3
T 52 &), IDIT, B—TilF o2k RE T, DEOFT ) XTANRFEL, ZOKRE
SWBHUTHE/ N LTz, LU, Bk AR (BUKYEREIR A A3 2 8KkEm) Tk,
BUKMEFEI T T NIV OFAENI L CTEF DL EEN M E L, KiaiddFEm LR K SRS
3 HRFE 7=, Z OFFFEfERIT. ALY AT L OEENE & 2R &2 ) | &8 5 REREAE
EROWMBRIOBBOIOIZ, A RITA 2670 THDOTHD,

.~ . Hydrophobic Si surface
ssla - = =

- - -
SToo

- A - -

1.6, (F) BIAKMEEEICHEE LT 2 AT L0534 L 2EREom 27T, (a) BT /5
BRI Ti/Si BEAUCRT 2B KVEREIRUT 0 O AKME Si i _EIZIZ% < OF ) RNTAREFEET
BN, b) B EKMEH ETIEII SO THrOTFT I XTLOHRNRR LD,

i3
T. Nishiyama, K. Takahashi, T. lkuta, Y. Yamada, and Y. Takata, Hydrophilic domains enhance
nanobubble stability, ChemPhysChem, 17, 1-6, 2016.

T I B D 7= 6D DFF L THL
“Wot (2D) MBHCIEZ, =LY b= AB IO X VX —FEEICB W TE < OBER %
Wb, FZ T, AFERIZBNT, 757, MoS,. h-BNZ2 & DLENE L 7= 2Dk B 0 i
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REWEST D720, FBlIEEEMT ~ e 2% U, &M Uiz, 1ERDIFEEMT ~ 4
T, BB EL—Y—INAAL, I~ AT MLEREL, BELT R R vT
N ORFEBMRICE SN TRFTREZRET 5, L L, BWik (ThebbliisnsL—%
— T —) ZHEGOICHE T O2MLERD D20, RERRHEEENTFET D, Ay
FCEAIT, FILWEEFEL V=TT v« I REEHMAEDETHLWVER 7
< UNIERBRE L, ZhUE. BB L7220 ) MO BMRE SR B O ER SR, S 2
iz b—F —RINO ke L CHIETE 5, ZOHLWHETBEDT —% L iR T
I —F Lz, HIFMICE#ETHD LS 25, BB LRSI e —F13, 7/
Ar—NVOEET I 2 =7 4 TOEERVA VA N—VERT,

B LWBRM BN OB ICNZ T, T/ Fa—7, T/ A4 TYBLOTF /) VR DY
M L OBVER A2 IE TE 5 TRIEAZ VT, ) x oSz U7ZBfsS BiS, 7/ U A
YOBRERMEEZHAOLNICL, E5I12(H1) RMEEEAN LM L7-HE 272 7 =T in-situ
OFEZJE Lz, BRI, TREIRLL FOEEIZ SR o7,

(1) T ByEZHAWT, B—_y 755, BYROER BRUREE 4 5 LEVERE 9O THIE
STz, PEREFREUE. T/ WE D /L7 D BLS, Bt OB L U BT D NT/NE W &R
STz, FOEWVOIEARIIA T = X LD S 40, 320K TE—X vy VRO 5 ZER AT
Ll lbhol-, ZOMEEZBLT, 7ul=7 N TP-3 DM — R~y 7 iz D)/
MRt OO R EFIEORSE ) (T3 2EM~ A LA b= ZFH LT,

GBS FEOT T 72« VRUAL, T Ar—LOBREE &L HICBESN, T/ Ar—
IVDORMGVERR S, EBWEARET 572010, ERA A=z HVnTHRILEN
7o T BEAEFWT, BEICK T DT ) FLOEBEEMTT 5720, REPEANSNTT T
7 =@ in-situ OBMRERNIEHEICHIE SNz, T/ ILORMENEIRER 23 L7 429K
TEHDZENbNoT, ZOHFEEOERIX, oY=/ b TP-3 OEMe— K~ 7 ¢ I
J A — )V S AN A A BRI BRI 5 2 &) IZB W TTHHI~ A VA b — 2 BT LTz,

£
i
W. Ma, T. Miao, X. Zhang, K. Takahashi, T. lkuta, B. Zhang, Z. Ge,, A T-type method for

characterization of the thermoelectric performance of an individual free-standing single crystal
Bi,S; nanowire, Nanoscale, 8(5), 2704-2710, 2016.

Q.-Y. Li, K. Takahashi, H. Ago, X. Zhang, T. lkuta, T. Nishiyama, K. Kawahara, Temperature
dependent thermal conductivity of a suspended submicron graphene ribbon, Journal of Applied
Physics, 117(6), 065102, 2015

H. Wang, K. Kurata, T. Fukunaga, H. Takamatsu, X. Zhang, T. Ikuta, L. Takahashi, T. Nishiyama, H.
Ago, Y, Takata,, In-situ measurement of the heat transport in defect-engineered free-standing
single-layer graphene, Scientific Reports, 6, 21823, 2016

IKRETBATFEHP (B : BKIEBUR)

AEMOBIZEE, KEOBBILES & OVEEARTHR 5 IKR@EO 7D OF L s ) 7
FRHOBIR 2 R LT B, BRI 720 BT RS — A DR A 7 A CHE I,
AHIRY, =% b, FEFES L OHE, WIS HBIE TOROT R ¥R TO
I B 5 ARSI = — X &7 S 7T U B 720, KRR & I
AHHL S AT DL, AT E KR TE D RAAROB T v 7 WIS TR
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TW5, MEBER—Z2DEBERKZITEO HRIL., WEROEN T AKERTH XL 0 b AR RN
I, ZRXAF—FROBENEONRMEL I, £, FFEOEERH R OMES 72 550 %0
T bOTRhRITNR b0, BRI TOLELBY TH S -

EERERFHTHETF 7 3 N/ KFEYEHE

L (AR —F) ARICET 5 KEZAIREEOKEITEME 2R T 5720, BEhHZER
HBM L TWANEDOT B Y =7 MZEBWTT X R/ KFLWEEARNERR Sz, Fox 133 Tl
3T 2 R /KFEAEEARMg (NH,) ,~4LiH-LiNHIZ DWW TR L, BFRERA 9. 0OE &% 1Cx L T,
KERHT. TEE% I X OUKERHBIGIEE150"CE2 R Lz, AR, Fhxld, KFEAE. K
MERE, B3X® (T =T ORKICE > THIBREND) T4 V7 VBN 2 UGET 2RI %
BRI 52 LI Lz, KL TTRT X DIC, KHFKFEREE9. 05 &% OBLGmAE £ THIM
SHDH LT, KFHHEEZIOCCETIR TS, TUrE=T ORKEIET 5 Z & 23 HH
L7 25 DR RITHHFK FERTEICE L CNEDOB L O x D 7P = 7 M CRE LT B
Zil- LT\ A,

4
(a) 0 —=—Mg(NH,),-LiNH 4LH
g —=—Mg(NH,), LINH_3 9LH-0.1KH
R ol —— Mg(NH,) -LiNH 4LH .
——Mg(NH,) LINH,39LHO.1KH |2
= £
4
8 3
: o
o
< 8
=10 1 . 1 . L . L . 2

1.7. KHIRIMOAEEZ L 5 Mg (NH,) ,~4LiH-LiNH, DK E A I L OUKE BRI E

8.
&ff 3C

H.-J. Lin, H. -W. Li, B. Paik, J. Wang, E. Akiba, “KH-modified three-component Mg(NH,),-LiNH,-LiH
composites as promising hydrogen storage materials”, Dalton Transactions, submitted.

T1Fe~— Xt EFD K FHTHEZS B IS T 5 157 Kl DZ 28

KFRTIEH DTiFe~— 2 DKF L) L Mg _X— A KB DO L R s, EZi, IEHEED
LI EEmWEB)FLENEZROEICH D, Fox OLURTOWIE T, TiFeldm/Esa Ui (HPT)
INTCIEMEALTE 208, EHALDIZDITIXIMPal W ) EWKEENEZMEL L, 27T,
TiFe ZEK/KFEE ) TIHEMAL ST D720 DRD2ODEME 28 H Uiz, (1) HPTINITLIZ X % &k
KB D T2 DRF-RMaDEAN, LT, (ii) KFEWOES ) FH L ENEE iR b3 5 TiFe
A~OMTINTH D, TS O TIEM L L7-2TiFelX0. 2-2MPadDKJE /1 F 35 L N30 CT/KFE
ZIEFITIE S WIN L7, TiFeq Mng | 3HEMANZ T 2 Z LI Ko TS 2 0E L LT, 20D
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el W7 a2 R3O~ ANV A h—r [HEHHBOHPTIN T L~ 7 %> 7 LE54.
BLOEEHABEOHPTINL L7=TiFeDpE b OBRMR ] 1B D EE AR 2R L7,

TiFeg gsMng 45 30°C
21 2.1 MPa

/’m‘ HPT

TiFey;Mng 5 30°C
21 2.1 MPa

Hydrogen Content (wt.%)

Hydrogen Content (wt.%)

Ingot Crushing
01 " . ; ; 0]
0 10000 20000 30000 40000 0 10000 20000 30000 40000
Time (s) Time (s)

1.8, mEERTI (HPT) WXV &7z TiF-Mn &40 30°C TOEMEKFEITE

A,

aff 3C

K. Edalati, H. Emami, A. Staykov, D.J. Smith, E. Akiba, Z. Horita, Formation of metastable phases in
magnesium-titanium system by high-pressure torsion and their hydrogen storage performance,
Acta Materialia, 50, 150-156, 2015.

H. Emami, K. Edalati, J. Matsuda, E. Akiba, Z. Horita, Hydrogen storage performance of TiFe after
processing by ball milling, Acta Materialia, 88, 190-195, 2015.

K. Edalati, H. Emami, Y. Ikeda, H. Ilwaoka, I. Tanaka, E. Akiba, Z. Horita, New nanostructured
phases with reversible hydrogen storage capability in immiscible magnesium-zirconium system
produced by high-pressure torsion, Acta Materialia, in press, 2016.

H. Emami, K. Edalati, A. Staykov, T. Hongo, H. lwaoka, Z. Horita, E. Akiba, Solid-state reactions
and hydrogen storage in magnesium mixed with various elements by high-pressure torsion:
experiments and first-principles calculations, RCS Advances, 6, 11665-11674, 2016.

T. Hongo, K. Edalati, M. Arita, J. Matsuda, E. Akiba, Z. Horita, Significance of grain boundaries and
stacking faults on hydrogen storage properties of MgzNi intermetallics processed by high-pressure
torsion, Acta Materialia, 92, 46-54, 2015.

PR AR AT SRR (MR« /INTEER)

Z OO BT ERRE L TZOBENG T4 F TITniiE) 2B 25 2 & THEHM
IRy =a— N TVHIORAIRICERT 2 2 & TH D, FFFCITMBERR#E O [XKGT
INF =BTV — | [TEAZYETTWD, INLIETRT, TRUF =R %2 K
EREE, mx X ¥R BHEREIEERORSETRICEBIT 2 BLREOPEH &
IS D AR S D, W7 a =7 ME, LUFOBRICERY #Te . () RRICHFEET
BHEEHZIZHS < Hyy €O, HO DIEMALD 7280 D LUNVEW SR A AR i, B L OVGE1) A
—R=a— N TR EYA 7 IVOEBIT ML, KEE RO AERRATFEICHESL
REWZLPFIERRIT, LT LB TH D,

04Z 16T 3 B ATk (1V) ~v - 2 FE
F 4 1XScience (339(6120), 682-684, 2013) THE L7=#]6 TORERER 7 A AL SR « =
7 VK BIEVEAL AL B D AFZE 2 Mk L. & HIREFEM O B ) — RO BRI PEA b it
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ORFZBR L TWD, R [NiFe] B Fua s —8id, HZ2H &2e ~E#T 5721 T
72K, 0, H0NBEITLT DS Z 4 5, {LFE X, DT EWERRS TH Y | HEEMIZ X
D HEHIZLEMINC L > TZ DL D72 2 DOBEREZ FF O O 2 3 A T X 7o, 59, 0,
IR TH 28 Ly [NiFe] 1ZHD 02 et DB A ME Lz, 2 2 TOO,IEME bkt
X, BEEMME [NiFe] B R X F—B0EF AL THDH, HEREIZLY ., A FA Rk (1V)
AILFH VEERDOEAIOFI THDH Z L ZH LN LIz, RO AT v 7. EBEOREEM &
LTHERATES L9, KFE - BBEEEEMEL S OICRRTH2ZETHDH, 20 L) ket
BHOEBL, FAERITEB T 2 T I A Mg CoREbEMEMC T T, B AT v 7T
HbH, ZOFRRIL, HMTe s Mo e Farr—8 L 20T T VEEROHEE 12
FIY T DHIEMALICET 28~ A LA b= 20l S512. Z O RITERFmE
[NiFe] b FaZF—FBOHEYIDEFEMET MEIZ L5 F~—7 THY ., A A
VEALER (TV) ~UL A2 VR DRI OB THL B 5,

1.9. 0, DIFE LA ML HELEMME E N o 7 —¥ OWURIAK, Angewandte Chemie International
Edition (ACIE) DEFRWISITRINI T,

B

T. Kishima, T. Matsumoto, H. Nakai, S. Hayami, T. Ohta, S. Ogo. Angew. Chem. Int. Ed, 55(2),
724-727, 2016.

Y 2L = DRI (LT & O T [ IS &S C0, 7 U —FEE

R[REFMEIZEIVRELS LB T L, KEFE, B1¥—v | WKDOWK 72 EORAEFRET X
NE—IZLVBLNDE DR T 5720120, KR E LT LW EIRAOFRE D 7%
INTWD, AR CIE, ZbRFELHEH LW, 7V a—u@ (G0) /o= Ul (0X)
Fe iR ek DS S B DOPEER Y AT L O A TWD, #likZe T 2 —BR g
fbF % (Ti0,) OFEiE EIZIHBNT, B72REM4ET (-0.5-0.7 vs. RHE, 50 C) TEMRIH
% OX DBk e BARAL LIRS GRIRERO98%) Zil U T 6C ~EEEICEETHZ &I
XV, BHEROZI N LT EBE T AR D, ZOEMETORLEN
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TR, BRI F 2 DTV D DICH D 6, 7@%@53‘%{1%&%\ L < oX
DBBILNEZDHZETHD (pH2. 1, 70-95%D 7 7 T 5 —%h=K) W2, Fexix, Tl
TERELEE I %4 5 72 GC D BRI B XL F IS %18 U T @Mlzr FPEH D72 NE )
DIEAEITET LT,

FEH Sci.Rep. (4, 5620, 2014) THELZX )2, BAFEHEZT LT a— LT Ll
U IR EE ML 2 W C R b IRFE AR T 5 = &71&< EBNEREIREDLZ LTS LT, &
BRI, ZOBREFEMDOBILAERY Th DY 2 Vi ZEXILFHINCEILT 5 Z & T, 2hEm
RREEITo T, ZOREIL, v v=7 b2 0EHMr— K~y FBIT 2R~ A LA
F—2 TCO, HEH DN —1f5R | (BT 5,

98%
glycolic acid Q
o, / HOOC-CH,OH -
HOOC—CHO
electrolyzer carbon neutral fuel cell |
HOOC CHO
ﬂ |: > oxalic acid @ 1%
HOQOC-COOH A
= 99% g
renewable energy electric power

®1.10. 7Y 5 Ui/ = o BRI R % A 2 R 72 AR IS 12 & > TR %
By Za— kTN« ZRALR—A L,

E4N

[2]iii]

R. Watanabe, M. Yamauchi, M. Sadakiyo, R. Abe, T. Takeguchi, Energy Environ. Sci., 8, 1456-1462,
2015.

CO, Sy Mt - ER#ABTIEERM (MR « BRI HEBUR)

ZOEMEAOBEMIE O)BEBLOLET OB RZEBIT DR OEW CO, B £ I8 LN (1)
TRV RPN E < B AR OENTZ, CO, & AHIME S DAL E (B 2 IR E & 7=
X2 OHFRER) TR 2 BXLFENTFEORE TH 5, BARNICIX, €O, 2BED R T,
FIRH AMEEAFE (1GCC) (ZI 1T DIRBERTA A LHL, FBRTCMPESEIC I T DIRBER YT
ARLER F T RIRT A DT AFERO T DI, Fr Ly CO, RS ORI TH 5, B
2V, A 72 BV RN I S TAET D EROIEENT ClE, COBIRMEIL I L~ L BE L
TWADHDOD, HAFEEDmRD TRV, BTEDS HWVHIL TV D BEIEO BRI 7 v v
LAYz e EEoTWA 7, ARG BT (B NEZETH D, L
TeRo T, ZOSEHFAOMIEIX, HADORIRWYFBEZ AT T, A B ORE & B3I

RESTTWD, BREFHR C0, 2 %;ﬁbfu\ibﬂw%ﬁ&%W®%%%HM&b
TW5, BUEDRBED RE /1L, CO, DBRALFHIETOZOICKERIBBEEZMLE LTS,
L7eh o T, S AN TYEREAEZ IH T 2 EMOER & FRIZ, Y2z x0F
— DR EM EXEHDIC, WEEZ T I 5MBARICEREZ LY TTND, REMR
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REIILL T ERBY TH D,
CO,7> 5 CONDEFIETL D T D D YR Y B R DR 1

200

Carbon/PTFE/CFS COz permeahility 50% CO_Z and N_z 100
{(ml min") Carbon/PTFE/CFS

1 —=— 1/20%/60-10%
80 -@- 1/20%/60-50%

M 1/20%/60-10% 72.4210.72
® 1/20%/90-10% 70.190.70
™ 1/20%/120-10% 69.25 0.69
M Sigracet 35BC 52.15+ 0.52

-
=2
(=]

=
[~
o

CO Current Density (mA cm)
F-y
(=}

[=2]
(=]
Partial Current Density CO
ImA cm*?
&
1
[ I

o
1

-1.30  -1.45 160 175 -1.90 -2.05 — 77— 77
Cathode Potential / V vs.Ag/AgCI 0 60 120 180 240
Time / min

L. 11. (Z8) 50%C0,/50%N, iA& H A % AWI=HE DESILFZRKISICB W CRR D EREZHT 5 CFS %
HWTGE 0T Y — RERLE CO DERIHIENE EAERE ; () 272 2hKkME4H T 5 GDE & W46
O CO AR HF 3 % B W BRI BE O IR 281,

JREPHIZ I L5 H Y — NI Z B 2828 U C, mAL—7 v FTO CO, 205 C0 ~DFE
SALFIRICE FEBLT 272 OIIT  EEE DM & o T (EERELE 2o T D,
= 2 CAMFZE T, CO, BAREITTIZI T 2 BN TOIE « ERMOfEEE SFET D20,
T—R 77 A= (CFS), 27 mZ4likfg (MPL), fitlitfg (CL) 25725 W AYLHCE
i (GDE) % HI\V 72723, GDE Z Friilift TX 2o iz, £ 2 T 00,206 CO ~DEME LT BN T,
71 Y — RMERBIZK3 2% MPL & CFS OfHAK Z fFT L7 R, 20 EE % DR Y 7T h T 7 /vF =T
F L (PTFE) % FV 7= MPL D BR/KPE, CFS (10 E&%PTFE) DBhKME, CFS (Toray—60) &
JEX 190um ZGAHT 2 LN TEZ, Z OREMARIZE D GDE 1% CO AERKICIBVWT (-2.2V 0
71V — REMIZH L C) 280mAem™® & S VEEVRE FE &R L, MiiRD GDE ## B L1z, 2D X
I\ Al A7z GDE 1, 4 REE e iEds C & FrEL L 2R S 700, FR S 7= fik4G (50-50
D CO,BLON,) ENFEHE. &5IT, Kk GDE (2 X5 0, 5Otk E T Y — RO
RIFEVEBETH S, HfAr— N~y 7OEM~ A VA =2 D—D%, CO,HIHDT=HD
(S EREEDOBEMMEE] OWETHDH, ZOWFFETIZ. 100%D 00,3 L OFHLLE (50-50
D CO,BLUN,) &=L & fiEfk GDE [k GDE L 0 $ Z N Ehf K 13% & 30%D H
V— RMERED M B &R Uiz, EITHONFSE I, BRMEE & MAMED [ LD 7=, GDE ~0
H—RF ) Fa—7 (CNT) OBEALAIE L TWDH, CL F~D CNTIZ XY CO D&
TRESFE DS 350mAem® & 72 0 | MPL ~0 CNT #RAMC & - T, MR a0>> PTFE 248 & L7 MPL
DOIERNRFREE 725 9,

%m, F. Hillman, M. Ariyoshi, S. Fujikawa, and P. J. A. Kenis, Effects of composition of the micro

porous layer and the substrate on performance in the electrochemical reduction of CO, to CO,
Journal of Power Sources, 312, 192-198, 2016.

H AT XT3 CO, 77 FENED B 7
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B2 K B RBERT O CO, [BINUZ IV TIL, CO, 50 & K 0 /NS 72 Hy o3 1 By B L7 T iud7e 6
720N, HylZxt 9% CO, pBfICBA L €, Fx OHEZR 1ITRT, Hy FO~HEX CO, LD /h&E
Wz s, Bl sHEIZ X 50750 WO EEEIL CO, & Hy DBEIZIZAR TIEZwn, 0,
ARSI S 2 7o D IT X, CO, A & AL & UL FAE BAER 2RI/ L7 uid7e
SRR

F1: M ISx2 €O, 5y BlERr I o Hrifi

12125/ GPU! EIRME Co, #53E [MPal
WRE—5 > b 100 30 1.0
T2CNER 97 30 0. 05
(PEG*HDKRY 7 I K7 I
(PAMAM) )

IGPU = 7.5X 1072 w*(STP) / (m®sPa)  (STP:REYEIR FE L REUEIE Jp)
PEG: RY=FL v« Y a—)L

oz ld, CO, EAAAER L, BEA~D CO, AIfEMEAZ M LS E L LTT7 I MbEMIcERE
BTl BABIFIARYT I FT I (PAVAM) % CO, BEREATELE L CHWEz, REAEMHETT
B 330nm @ CO, 7y B DFFMEZ 3R 112 F & Tz, CO, DB & BINMEIZZ N2 97 & 30
ThO ., ZNDIFEMA e — K~y 7O BIETH D5 M 100 &RIRMES0 ICIFIE—EHT 5, Fx
DWD BFEIE, CO,/H, 53 BED 7= OIZBIEMIC KT L KD ET, KT 16CC (A RAT ALEE
) TREATEHBEZ IMPa bH D720, TOHAENE@mbH L THD,

ZA
OffH
I. Taniguchi, T. Kai, S. Duan, S. Kazama, H. Jinnai, A compatible crosslinker for enhancement of
CO, capture of poly(amidoamine) dendrimer-containing polymeric membranes, Journal of

Membrane Science, 475, 175-183, 2015.

CO, Rr BT FEER MY (MRPI& - EHEBR)

CO, FF REAFF RN Tl VR T HiENIC IV TR THEARZR CO, IR 2 EBLT 5720, It
JERFE DRI E T U 7 B OYEN/IRE CO, DRt =2 ) 7V FEORREEZ B L
TWb, S5, BAKAEOHEIZE L7-# LW COTRE a7 oML Z HIEL T\ 5,
ZOWZET B Y =7 FTIR, AARRA OAREJENED @O HVEREE ~D CO, ATRE . HUE /HiEkY)
BT — 2 RR LT DHIETO CO, i, WigfhroENWEbE T 2EME=4%Y
YT OREWREICERE L, FNOETRT AT DDOMNEEITo T D, REAIRAFITAE
XL T o@y Th o,

FIREG TLE70 COMTE IC B )R AT B S IZ D0 T

P BN D CO, DZFECRIFIED I, JRIRORM: & %R, Rk, MEfESE, oMo 1L
BEARDREEORHE (B 2 1F, VESCEmOMS) Lo oS ORT A — X THBE ST
Ly FDI=H, CO, TR S RITRE D&M TARD Z L3 L e ENTWn5,

Ferxld, B TALY~Y (IB) ¥ al—1arEHWVWAZ LT, BrOLMTF =R
TED RIS A O IEENMEGEIR (CO,) DOFEFZFHE L, REENEV ST IFEE T A —X
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23, IEBIARTRIR (CO,) LIENARTRIA (k) OZFENCH 2 2 EBEZH LM LT (1% 1. 12a),
Bex e EAMnc O MmoFB 2 HE LR, CRRoXEE2, Co, L KDRME
M=pinw/water & ¥ ¥ B 7 U —4L Ca=pmVaw/o DEALRI | T 3 DO MBI 72 AR S 2 — 1T
DHETHZENETZ, T2 T, Vawl3IEHBAVE (C0,) DO, o TR =R F—, LT tnw
& Uwater 1IN ENIFENER IR L OVBEIVEIRIAORMETH 5, S BT, FEENMERK O
FBES,, ZEHE L, Ca-M OEMREM F T~ v B 27 LT (CaM XD EAD) , CO, HiH ATEE T,
PR IZ81T D CO, DREMEIIAKR I Y AR =8, MK (F721E Togh <0;) OfEmk (K 1.12b
FOROESTHEK) 258 LTl szn,

THHDORERIZ, CO,FAFIEL Ca & M D2 HODREIENNTFG A — R T L > TIRES I, FED
B OSM (OF D Co,fafENEWEM) % Ca & M THETLHIZ ENAREE D (K
1. 12b), [RIERD 3T & BVE 72 B 2 R0 2 ot D ALPEAR (X 1. 12¢) (@ H 32 &, O,
DOFIFIEE L IR E S BRD Z ENg0o7- (K 1.12d), 3WICORKAE T & 2RILD
BT O TR O K E e FEIL, RRE A ORIBRIZ IR O RE G & BB OERSEE O FE
IZEDEBZOND, FRABRFMFIZEBNT, HRERDATEENTOD C0, DEE)Z E &L
HZELICEoT (BlxiX CaM D COEIFIE~ » TH2AERTHZ LICL -0, FxrDT 71
—FUIN RN CO2 ZATE T2 (DF V@ CO, DEIFIE Z FEBL %) 7=oIC#EU 2 i E
FEEHLNZTHIENTE S,

Z ORFZEIL, CORTREEM D 2 >HDO 7Y =7 b TR A 7 —/L o C02 OFSE] OEHIFE
FOHFHH~ ANV A R =BT LD TH D, FHILLTFO~A VA b — I EHEZICE
b5 (D)EANSNT CO,ZEBDET b GEHE., R, St~ 7 v 7oET ) EH)
DR N7 v 7B L OEMNE R 7 v S K AR E L Zattom B (P, Z omFEix
JUNKFE ) — M AR FRIOERRH IS L > TiThhi,

R 2D homogeneous 15t u-
model .

El 3D natural
sandstone

© Solid
) Wetting phase
@ Nonwetting phase

Capillary fingering
(Log Ca=-3.8, LogM=20)
- - o

Viscous fingerin Capillary fingering

@ Viscous fingering Stable displacement
1 CCS,
1
! Snw Snw
2|1 (or Scoz) (or Scoe)
e @ o 1.0 1.0
1] [
O 3|1
o | 0.8 08
o I
(o] 1 !
— 4 : - _! ':, 0.6 06
LO vi'swus fingering © Viscous fingering
-5 || @ capillary fingering 0.4 -5|| @ capillary fingering | 0.4
© Capillary fingering © Stable displacement
close to stable displacemeant
5 O Crossover Capillary fingering 02 6 © Crossover Capillary fingering 02
-1 -05 0 0.5 1 ' -1 -0.5 0 0.5 1
Log,, M Log,, M
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112, (@) O/ E, RIEPEREIO 3R (7Y 2 WVITREET V) ZRT,
HDO/RFIVE, RIRWS AN & i 2 FEFEILAR (CO,) @ Viscous fingering & Capillary fingering
L RiEN g 2FEEOEHZ T, D a Ry €T U — MR T I L —va Ik
COo, DZEEFh N E — > (faft & D) &, CO,fafnfE (ith), Co, DZEEY GEFALE) X, Capillary
fingering (FRM ). Viscous fingering (FH D) IZ/HFH I, Stable displacement (Z43%H &
NIZb DX ehoTe, IREDRITHE AT =X LOPRNIIRIEZ R L, HED A =X LN RE
LTWAIRRETH D, R, FIHENMRIKROFIE S, (F721%C02 DEFIE S.,,) DKE X
ZoRd, CO, HIHRFEE CHEL & 72 5 DT ML (F 7213, 1ogh <0; FROBEER D E H ) DEY TH 5 ;5 (c)
YW 72 2D BB E T VO IETENME A D ZEE) : Viscous fingering, Capillary fingering, Stable
displacement O 3 DOZEEZWFRIZHIETE 5, (DEkxex v 7 U —% b, KM THES
Nz 2 RGEHE T T VISR DIRMAVIERIR (C0,) DZEFh 7 — > | FEFNERIKROfFIE,
DR THREINDEAETIL, Stable displacement MHZLZ I N2 (K b),

X
T. Tsuji, F. Jiang, K. T. Christensen, Characterization of immiscible fluid displacement processes
with various capillary numbers and viscosity ratios in 3D natural sandstone, Advances in Water
Resources, doi:10.1016/j.advwatres.2016.03.005, 2016.

F. Jiang and T. Tsuji, Numerical investigations on the effect of initial state CO, topology on capillary
trapping efficiency, International Journal of Greenhouse Gas Control, 49, 179-191, 2016.

Y. Yamabe, T. Tsuji, Y. Liang, T. Matsuoka, T., Lattice Boltzmann simulations of supercritical
CO,-water drainage displacement in porous media: CO, saturation and displacement mechanism,
Environmental Science & Technology, 49, 537-543, 2015.

KRDFL X N—XIZFIT S CO, BB DE) T
P8 & W o T2 L FUEBE 2B\ T C0, EAKD XA F 2w 7 IR 8 21D 1= 8 D FEhk
LS T—X TR TS, Frxld, TORBEERT H7-DICFIEORREEZIT->TWH
%, BRCEFRERESME (JEHLEE) 2oy hu—LT52 L. AAROHME LM CH D
FOBEHES 2 Wk ST FERP LB L 725,

£k % 7o B g O ST 31T D R E 72 L LUE RN T D CO,— KD ZHAVRIARZE B O 34T 4 H A1,
HOCPAMEE & ok 7B E (PIV) EEMAA DY, BIERM T koo N T8 it
KN D CO, & KRDFMARFEE 2D 2 =— 7 e FEORBEIT o T2, SERNEIZHRET
52T, v arfMoSIUEEARNOSEEITERE L RSO (EJ1>80bar 38 L O—E
OIRFE) \CHBLT 252 LN TE T, EIRw%E L CEILVERT OFRIAZEE) % 20 8Ll
L. TaT VI RATIVAT LEMio T, (EEMEMEEZ ML —H—L L TIRINLT) KE (8
FBEHT L Yeta L7) CO, 0 M8 2 M7 L—AL— R T b L7z, ZDOKE, 250D
W B OKE CO,) DZEEVE TN ENILFT D720, BRBEDA A—V' P —2ko
THRLER S IVTIZBAB D ALY N VFRIT DM T oAU T2 AFZE CTIE PIV 352 FHW T KR (K 1. 13)
D~ L—H—B8) & LB R RENRE 2RI L, (Co, 1o &) @B Oz b &
(2 CO, DB 2 ZEMFLE 2 S 2 LT\ 5, ZOMZEFEIZE T, BE L UGS
SEAE Y . RERNEEIT> CT& 7z, £ L CHEX, Co, DHEITRIZIEL Bb b 280
ORI A A DO LREE B LI 2 HLEERET VA WD E ZAEFTHEREL TS, &
DRI LY . ZHEERFD AL 7 —IZB WM IS [Haines jump) & FEEILD AR
WETHEAT I v 7 RN DN 57—, Z OFE, 00, 1 REERJEb O E 1T €O, DX
VT HEX DS 60 5L ERELS LY. ZDORFTMZR LA )V XX Darey’ s Law O H R
ReEREBALZEEWALMNI LI, AT, lx D €0, 7 4 H—0, ZHEELET
NNDIRFFAIZ DT> CTKEEHRT L ZENBIRIN, SBHIZ, 20 C0, 7 4 H—Iz X
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S THRAE LT AKRRIEL, BREALBRIC T L, JREFHOFLBRICEEE 5.2 TV D Z E R BN
oty BEROIE Ry NU—7 T /UL, 2O XD RfERICkTHHHE LTAR+5TH
Lb Livien, wERIZ, 208 REZILVEBEENTD Co, DX AT v 7 ezkdht, It
J& AR T B A A~ DR CO, AT EE#EMmT 5 ECEETHY . L os T, KH
FEREEY I 2 b—2a BN ThH, 2O L) IR — /L CORMBET VITEE S
TR B 7w,

ZOWEIE, Mo Ter s h2 (BBRA 7 —/To C0, DAFFE) ORI L O
~AIWA =TT D, FRICIRDO~ A VA =28 < Bf%T 5 0 (i) EA LT CO, D2
B GEE., B, S N7 v e ) o7 Uk B GDEEBI BN v v
VIR DA EORIN L Zettom E (R,

0 Vel [mm/s] 5

Bulk Flow

1. 13. Kfafn~A 7 v 7 VND C0, %8, ~A 7 2ET/VIL, Decatur CKEA Y /A M) D
CO,JEAY A O EOHER (RYEZME#EE) 22351260 Th D, BIIKOBEIEED
REIZRLTWVD (BTF—=—=FM]) : CO,ITAR, v 7 nET VDR AFITIKATRINT
11\50

i

G. Blois, J. M. Barros, K. T. Christensen, A Microscopic particle image velocimetry method for

studying the dynamics of immiscible liquid-liquid interactions in a porous micromodel, microfluidics
and nanofluidics, 18, 1391-1406, 2015.

F. Kazemifar, G. Blois, D. C. Kyritsis, K. T. Christensen, A Methodology for velocity field
measurement in multiphase high-pressure flow of CO, and water in micromodels, Water Resources
Research, 51, 3017-3029, 2015.

F. Kazemifar, G. Blois, D. C. Kyritsis, K. T. Christensen, Quantifying the flow dynamics of
supercritical CO,—water displacement in a 2D porous micro-model using fluorescent microscopy
and microscopic PIV, Advances in Water Resources, DOI: 10.1016/j.advwatres.2015.05.011, 2016.

KBRHEE PR P& @ Somerdayf#=:)

ZOEMOBEBNE, MEKFEI AT ABTHa R N, e, ZetEr b3 570Kk
WHRFLRIMIET 22 TH D, KR, MEIOWETT, E, NI AR e O—FrEIx T 2 KR
DEEE 2 FERINTFHE ST D e TE OB E R, KFBOFEEZZIT 2957, E, b
TARKREOET NS, KX B LOERERN E (& 21X, L0 E0WlE) 2680
b, KFEFELSMITH T 2B\E S AT 2R MROE 2V v 7 ERERRHA B ORI 72 &
Wb, REHILRMERRIZIUTO LB TH D -

TKFE LG DIE D DK AL D EHE, = X 58
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UTICEEDTERFIREIL. 7 =74 FBIXOA—RAT A MEBIZEB W COKRFHLkE
FT— R ~DEBA D= RALEEETD” LWVWIA LA =TT, KEFETEZD
AEEZ L DOEE ZRF L2 b D TH Y . [KFE-MEHEH O BEAEH OWERRIMER | 1%, &
FA7ayx2 b1 OEHH~A LA RM—2THRY EFsnTn5,

s TTncharged

|} kIF'a H-charged {-- 24.5 wppm}
4 kFa H-charged {-- 3%.4 wppm}

e ] 4} B{Fa H-charged i~ 70.0 wppm}

800 2030 milestone
. I
2 1600 L 1 2025 milestone
£y
3- 400 | 2020 milestone
= !
200 L 4200 .
I d=1pmm ] d=21
0 1 1 1 0 a 1 a 1 a 1
0 0.2 0.4 0.6 0 0.2 0.4 0.6
Strain, £() Strain, £(-)

L. 14. 10MPa 7~ 100MPa D/KFZRFEARMF T, EMAAILE (d = 1um) F L ONEFREOE = 2
ke A—=ZAFTFA b« AT 2L A Fe-16Cr-10Ni (28T BB E-TS HOTHT — 4,

UTFICRTHREIL. 7=F4 Ml (B2 1F, 800MPa) ([ZHY T HMEAZ L, A4 304 L 1f
RSN H 0 . PRI E IR R T —2 g VICHEBA S AMAEZ AT 5. PaEm
IZATREIR A — AT T A b « AT UV AHOEHE BRI TERTELZ BEW T 5, 2 ORf& B
X, e s 20 DKBEMEOTODOFERE, KA b « X7 LA THRY BiIF6
nTn5s,

F—ATFA K« AT U A TR RS S ee A 2B LT, KX FE&
Fe-16Cr—10Ni ([X] 1. 14) T, FEIRIREE L~V 600MPa NEIE Sz, ZhiX, 7ud=7 b2
OHHI~A VA M= %2 bOTH o7, A TIL, B (UFG) fbani-
Fe-16Cr-10Ni &4 O/KFMEMEIL. (FHOKFIEE LV +4rEy) 100MPa DIKFE T AHIZ
BIBERBRT & B U CREM S 4L, T ORI AUKFRRBRI T, SIBRIEMIT, AROMNR
BRTOZNLVIKT LR, ZoixtiE (BXE 30% 1FKFEMEESEE T OHKROAE L F
FETholo, 11415, WS O0DKFEGAHE OKFER L, 725N 10MPa, 40MPa, 100MPa
KFETA~DFFE) TO, BEAE 2lum) &BPHEIRIAE (1um) @ Fe-16Cr-10 Ni &40
IS OT BT —F Zm T, T ORGERITIER ICHE T, PN CRIEM MR 5 1L %2
LT, SUS304 L% D= X h T, ERE CKRESMEICENT-ELEAS—AT T4 FEen
BECTEXDHZEERLTND,

URG ALER Z 3@ F L 7= LART O FEBR S . UFG Fe—16Cr—10Ni &4 D @ W EIRFRE 1T AR S T
WS, WEEA—AT A Mad (Bl ziE SUS304) X REA—AT A ek (BZE
SUS316) LV L KFFHELILN K E <. UFGFe-16Cr-10Ni 4B 2N /KFZEEMEIX
HESNDZ L ThHoTe,

S

A. Macadre, N. Nakada, T. Tsuchiyama, and S. Takaki, Critical grain size to limit the
hydrogen-induced ductility drop in a metastable austenitic steel, International Journal of Hydrogen
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Energy, 40, 10697-10703, 2015.

WY T e 2—=F ¢ 22 KFMHRGEDEDIZH LB e IR TS5 = EDCEEE RS 6D

PLURI Rl X A7 WFFE Al SR d . 7] 100MPa "C/K & % 251 & H 72 U O & 2 i g o BR
FWEFHED~ A NVA F =iz el EZ R LTS, ZOEM~A VA h—20F, ey
=7 b 20O KBGO TZODEME, (KA~ « A7 U VA THEY EFsinTnsd,

1200 e PR E i
e xposure condition:
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Py’ at rooim temperature L] &
= 1 & i W
(-9 ]
: - | it
-] 1 .= - L
4 <
2 oo - -s
w 1
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g duof -
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(] 0.2 04 0.6
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1000¢ ! ! ' ! ! 1 Exposure condition:
Sm: Tt inairal KU 7= 1107 ] 100 MPaal 270°C for 200 h
—_ - F =" 1 7]
z _ . O i* =0k 7 -
= | e o ] .
U ¥ o A x
E T S -
2 wol .. o, L O
= F Non-expsed @&:
[ 3 4
= sof O Non-cusibed 1
z [ A Coated ]
2 -t Llexposad
& L @ Nonaoaked Shresss ratio:
& Coaled =_]
|
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* et ot 1 10F 107 10 e s e
Number e cveles o hilure. V) [eycles)

(b} Fatigue-lile test

B 1.15. BRRSNI=ANDT « a—F 47 (Fhf : JIS-SUS630) Z M L7-aBhq LM L Cuie ik
BAIOKBBRREAFE LD LML TW Wb OIZkT 2 5RRER, b, ErHEmkiR, 51IRR
B BLO, ErEGABRIIAKTCER R ICTEMENT-, RERAIL 100MPa, 270°C OEEASE
H AT 200 WEEREE L7,

KFEWEEEATHH LOERE TR A MEE&0AEICMZ T, ey s k21X, Mk
SNOKRFOBRMNZ S IET D)7 « a—F 4 7O LD BRERICERZY TS, Zib
DNV T « a—F 4 701X, THROSMMEIOKFEEEMEE A ESE D7 0ICFHTE 5,
FDD, LVIEWEHHOBRAETRSNTWAEEBE, (K2 2 MAE a2 KERIEITS LT
AT ZEEARELT D, £ ORFIER, IKIEKFEN ABES (KIMPa) TO/NRY T « a—F
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S T ORMEZHLMNC L TWAD, L LAENE, &EKEZET A (Hlz X 100MPa) TE ke
ERESTHa—T 40 T ITE RO TR,

DRiO@®EEOHEIT, KFEOFBRIZH L TEWEIA AT 57 VI =0 MO L g R mk
B (T IF, 7= LB Fe-AlL IZX AR SILTUVW D) 723, 100MPa k38 H A 1|z
BILWRICE VBRI, 61T, BB INT-a—T 4 ZTOKF NN T, Al &
Fe-Al OFEICBITORKFE N T v EIRRRNTHD Z &b, IkRA A E &5 EE (SIMS)
Ik D RFTR K FRESHTICE Y, BRLE., Zoa—F 4 o ZBOREICET 5KE B
T v T, oY T - a—F 4 T OMFETITE STV R,

SEOHREZOHMTIZ, 7 —7 1 7% Lo iB R IOKRRE 21TV, SIEFE, B X
O, IR E LTc, KBFRICEDHIENEFE LW ETHONL ML~ LT A
FRAT L AFH (JIS-SUS630) 23Hpf & L TREH STz, B R&E Z LT, FEALERER
A D5 ERE R K OM AR &R O T MR T, 3 —7 1 7O S BB A D
FHRHZ 0 LT HFMIKRRBICLVELL LW ERALNIEIN. UL, a—T 47
Zh L CWZRWEER i & R TR ThH 72 (M 1.15) . ZhHDRERIE, N T - a—
T AT, KFRMHOEBE TR = 2 RSB Bt ORI & - T, RBRERER %
HEZ2ZbDTHDZ EERMIIRLTND.

SF.mYamabe, T. Awane, and S. Matsuoka, Elucidating the hydrogen-entry-obstruction mechanism of

a newly developed aluminum-based coating in high-pressure gaseous hydrogen, International
Journal of Hydrogen Energy, 40, 10329-10339, 2015.

TRVEX=TF U VREM EARAE  REER)

Z O, TPONER ICB W TEHEARKREZH > T\ 5, T72bb, HIER KOO I°CNER
RO x X — Tk A Hilf, BEOS T T O T BRLIREYE, =RV F SRR,
A Mo RT3 EEE R TS, 2O OO, T°CNER et D it A 72 = 1 L 8 — A
B L D, HABIOHRASEKDO I —R Ly =2— T UHE~DREOHRELZXETH
HDOTHD, FZOHMIE, I—FRr=a2— I NAAEESOETDOTZOHIZ, T*CNER o=
FNX =V AT LW IS & HINRESM EH O LT, oY arbtan— K~y
Ak RE L, BETT 5,

FCNER D 27 U D EBIFE 7 Hr

Fox DTV HTBNT I LREPEHIEE L L O RIOESMEHEET DT T o —FIL,
PEH B2 72 T OB OB EBET 52 L5, B LOEINBHTS & BB
NI A (GHG) OHEHEHI BIE 2 KB T2 TH A 9 IO E RN 2FHE O 7= DIz Frx
1% 2050 21T 5 GHG PEH BRI O MRS MBI A RAR S o 72 BIRS 7oK 2 OFEZE i
it 2 &z, BRI 2 BEAFHAN & RIERICBIR N ET LE LT, & 725 /37 2 —X DOtk
MTPRMENTND, $ELIRDNNT A —F ORERGAIT, M DBIEKFE L TR > T,
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Trpe of Aledan e
Uit [probabiliy
p— el
Py wh | 1 59| L5
Wind power d Twh  |Lognomeal 21 23|
025 - . . . [Niuclear powe d_:gm _ TWh __|(veremal) 29.01 sngl
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0225 4 i . i Indusirs OCS dq.lmm Ratic  |Lognomal 0.1 L4|
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Prokability Denalty

525 55 575 & 625 70
GHG emissions reduction in 2050 (%)

X 1. 16. 2050 £ D GHG PEHEBIRRERICET 5T H AR Y I 2 b— a U OFER, o fiiLH
FEDFMTEI 2B ML H A SE D BENRDH B Z L2 ERT B, LG IHMED—R o A F o RLHATRET
FX—NOHE SN AKBEEREI—R o OB A-BHNEHA~Da LS h—%2EHL, £
72 GSD & SDIXZ I E AT IR R 22 L AR 2 A B~ 5, TUnit (EAL) J #D MRatio (Fb3) ) 1

HIEHRA~OFITRBE A BT 5, HEHEIRGG 70%0MRIZIER IR . HEIFH T L—2r 20—033%
LB THETHDLZEEEKRT S,

7o & 20X, WERERZ A L7 BEh OB R, EHMERS M EIESN D, /3T A
— ZBEED/NS O LT BE NI K A b D L aES NS, ), BINENT A — %4k
DRZEVHEIFICOTEIND ; i 2 RHEERMESR M 2RO L E SN D, 2050 F£F T
D AARD GHG HEH AR ORI T 2 TR BT rry Iab—ra (K
1.16) ZHWTIThI, £DO%, ZOREIIT U AR AT (BEEM ST BMThive
(K 1.17),

0.45

Importance (Rank Correlation)

PV Wind powe- Nuclear pwsrlndnﬁh’y LCGIndustry CCS NG power  Ceal power A il i ile Residential & Industry
deployment dep p el ccs cCs energy FCV fuelcarbon commercial  residential &
o deployment intensity energy seving commercial LCG
carbon intensity
Parameters

B 1.17. A% o mEMEHT : GHG HEHUEIRDINEMARBI L X 1. 16 IR ENDHELV T AR I 2 b —
g DT OEBA%E
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H AN B BT OBER) 22 BB & 34T LT bRk oo m) b & SRSEFREEARI D 72 8 D B B 7 £
FBAZE D I TESTT B BAED Y #A TIE, 2050 4F FE TIZ 70-80%DHEH Bl & F2814 % AT hE
PEITFEF IR & Fox OFERIZA S LT D, TCNER O F U A%, #E 7 2850
IRT A= F DWEZAAORKEEMETETZ O EMEIRTE 5, L, X 1. 16 O/KFHE T
BN D TH D, IPONER DT F U ABEET HHINRAFE O T L—27 20—k, dtLip
5A7% ZORKREEZERTHLDTH D, SHIT, Fx OfiRIL. ARFEED CCS R
72 HONT PV ZARMET D HANBHRE SRR ICEE R Z L 2 LN L TWD, 207 7 r—Fid
BT 7 — 2 20 —72 5 QNS R ETE FAE ORI e b R & < BBk LIS 5 80 0% E % 7]
RBIZT 2,
In(m.}_ltaoka, S. Kimura, K. Okamura and A. Arai, Energy technology analyses for deep GHG emission

reduction by 2050 in Japan, Paper presented at the Annual Conference 2014 of the Society for
Environmental Economics and Policy Studies, Machida, Tokyo, Japan, Sep 13-14, 2014.

AARDKEBHTTE NI Fo 1T SKFER 7 — 2 7 > DI #flE D7t
ZOBFZED BHEOIE, BREFEMEL (FCV) (2 & » TR S DMl B a4l -9 -0l E
WAKFEAT—va v OREICETIENRET VERB L, KFEAT—TaZiETDIHE
PHIARFET D2 L Tholo, BUE, WYUIRKFEARAT— a VORLEX, %O FCV 75

AR 57 0ICLEETH D,

HFoxlx, 2——OFEME L FCV O KL &K 572D, GIS (MEEFHR T AT L) iz v
TEETTVERGN Lz, 20701, BERZR FCV 0% & L TRk (500 HHLLE)

DOBATA —F—%=RE LT,

BT NAGHAERICE SN TR AL, RBRNLT 7' e —FIBENEER & 5ol BKEAT
— ¥ a VO A /N T D KkFEAT — Y a CORLE LRS-, 20T v,
BIERBEICR T DKEAT = a v ORbEYRMEZRRT L (¥ 1.18), FxDET
JNTE BICEEFE/FHE T OKFBEAT — g VONE & Fex OWFFEIC L 2 EEENE OE & K
EL, AT —va ikl 7 28R L, FRICERITHERT, LVEDKERT
—YarEHNICELS LWEEZ R L, Fox OGHILE 52, BEE/FEY DO AT —2 g T
AN=INT FHLWAT =T a el T H5EERTY 7 2 KE T EIZB W TRE LT,
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118, FROA EFROFEIRIIBAT/FHEFOAT — a VB EENLNE 10 SLNOETEZ 7R3, BN
FTRERAT—vaUiE, BADOAT = a v OEFEAE 100 L LTROBRTRL, 20605 10 5LINOE
TP & f . OFEIR T/R L7, 100-200 BFOMOBMAT —> 3 2N b0 5 10 SLANOEITEIE, B0
R ETHEOHIR TR LIz, #F1#0 5000 AORBEIZHF O TREND, BINOEE 15000 A (I ORFZE O
BEHE 20000 A& 72 D) 1E. T4 P A—OFEBTREND, KEZEIC, EHITBMOBEE 30000 A (WO
& DEFHE 50000 A& 70D) X, MEGOHEBETREIND,

i

K. Itaoka, Methodology development to find potential locations of hydrogen refueling station in

Japan, Paper presented at the 6th World Hydrogen Technologies Convention (WHTC), Sydney,

Australia, Oct 11-14, 2015.

K. Itaoka, S. Kimura, and A. Arai, Deployment analysis of hydrogen stations for FCEVs in Japan,
submitted to International Journal of Hydrogen Energy.

AT, BOBEMAMIELE eSS 2 L2 ML Lz TT°CNER B4R X — RT v
TRRE ) OIERICOWTEEMELZFF>TWD, ZOEEEET HEE. FrRiX [°CNER OFAT:
HEENEhOMm EESONOTEB O SIIBLEZZEBICAND, BRI EIX, EEMNDD,
[°CNER DA MZEICEEE T AR Gasl, ZH., /MR EES0ESER ) 2 HLBEAIC
Bl SAL D, BFHE R 2By SN BEITHEMZ 2T, £ O RICES &I/
Eb, ZHUCA, BHFHREICIIWEEHE %2 R T 5B A X2 — T v 7RELHES
. ZOMRITITBSFEMAMIEHET D720, EOERERSTF RTINS,

2015 L. I°CNER FrR(X, S0/ NERHEFO = x VX —RE~DO#EH ] A =377
4 T OXEI [BHANEE 2IEHT5 2 L2z, I°CNER N T2O#FEE 2, HHEC
SR EM O D EICIR 2 AT 5 Z & AL JSPS ODRERICIGZ DO TH D, Z D 5
&L ] ~DIRFEZOWTIE, I°CNER @ EAESE) A =774 7O REICR > 7 ay
=7 N CThDHZ EEFMHEIZ, WNRKRFOETOMIEEICM T AL, 1°CNER #E & JuM
RFHEOILFRGEC, MEHHICHTET 2BBICL 2GR EERORFEENTE b,
IPRC (NE7'v 77 LFHMEAE) 1T L Dk B A DORE R, seed projects] & LT5 DD
RN SN, TOBEOIEAEIT, T°CNER & UM KRZOMER, L0 bliF~ A« 747 -«
A ZANYBERT (IMD) & ORELBHEHRERLAIES 2, L OBLETE o7,
SEEINTT TV = aid, UTFToLtEB)THD

i) Prof. S. Managi, “Global energy economy modeling: welfare analysis considering environment,”
Department of Urban and Environmental Engineering.

i) Prof. J. Murata, “Design of Demand Response Programs Using Inverse Optimization,” Department
of Electrical Engineering.

iii) Prof. T. Tsuji, “Characterization of heterogeneous rock pore structure using persistent homology:
Insight into scale dependence of hydrological and elastic properties,” I’°CNER. (In collaboration with
Prof. K. Christensen, University of Notre Dame).

iv) Prof. D. Triadis, “Anomalous diffusion in realistic pore-scale simulations of two-phase flow for
geologic CO, sequestration” IMI, Australia Branch, Trobe University.

v) Prof. R. Nishii, “Statistical analysis of global gene expression data and applications to plant
growth,” IMI.
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2014 FEEIGRIINT- R OBMAEMTE T 0 Y =7 FOEBIRWIIASICETE S, B4 %S
U7-FFZ2350% 1°CNER 2 A U N — DRI T A OEBE A2 HE L, £7-. FrEIC X A8 E
1Thoiiz, LIAT (2012-14 4£JE) IOBESNT-T 0V =7 bOES 23R LR, 4
B OBFHESITEICH LK BEZITOMEE ORI L, HEOERITL VD727 m
Tl NMISOOBEEE ST HEND FHENRFTE XLV ED LN, 2016 FED TEHEK
¥ a2 hOIPRCICE HDEEIT 2016 FEIT/THILD,

2015 /= 9 H 2 HIZIX, T°CNER @ Staykov HEHHRZIZ LV TT*CNER-AIMR $L[AV —2 > 3 v 7|
MBS, =R MEEF ) 75720285 Ny P L UL OSBRI I o 5
TR E DE R E R AE R LAV, LFEEO R E R T, V—2 v a v L, T/
777 = oM OER/ (Lyth #:2d% (1°CNER) & Han Bh# (AIMR) (2 X B LB T—v a3 0),
ERELF (FEBh# (I°CNER) & TaJEBI# (I°CNER) I LA LB F—Lay), H—ARL -
T MBI O YRR, (Cunning 81 (I2CNER) & Bayer i+ (I°CNER) 2 kA LB TFT—
ay)., H—ARr - F MEOFGG (Packwood BiZ (AIMR) & Staykov #EZH#% (I°CNER) (2
EA T VLB TF—vay) 045D F—<IlONWT Tholz, IXONER E UM KFENH L L D
MRENSIMULTET —7 2 a vy P TIHERTHMWERL RS, FiLnwyayos bk
DRNole, TuTxl hOHIZIX, BIFERMBSESICTKEI LT Han BiZ (AIMR) & &%
B (I°CNER) DIL[EHFFE. Packwood B (AIMR) & Staykov #E##2 (I°CNER) DR HIHY72
HFEIFZEDNE EN TV D,

BIE, Staykov HE##Z & Packwood BhEIXFR DU — 2 v 3 v 7 % 2016 HZBAET 5 << B
DA TWT, ZHUCIE I%CNER, AIMR, iCeMS OHFEHENBINTHFETHDH, ZDT—7
Ta vy L, BT LWERR, BERRTE S MEENREICR T 220 6 OFE EDOBRIITE A
BB THEDTHDH, V—27 =3 v AL I)ONER TITbhil, RA R7WF%eE . B, WHEL
VDB TFRRE R E LTS,

2016 A= T12CNER Annual Symposium [EFEBFFICLI A —ARr=a2— KT I/L « =T LF—Hf
22D FAERI R E O R 12 ) 1) T~ (Computational Solutions to Fundamental Problems in
Carbon-Neutral Energy Research) ] 1%, i) stHEEIF L EERDE OFE —MROMFIEE 2 — 51T
£, 11) 120NER D X v ¥ 3 AZBD 25 REBF Tl b B DB E R [NE & 1T 2 £
MIZEE LA D HEY TR S 7=, Symposium OEfEM 2 BAZ X, HHERRZIZLZET Y 7
EEBROT TV T () BT, MHELZKIBICEGET 2 FIEOMNL AR THZ &
Thote, V=27 vavy 7 TEb 20V 77—~ (O1/EEMHEER. BEEFOA A4 gk
BLOEIRET Y 7 /0 FHEEH — SRk LOMEFERISDO XA F I 7 A J7+
NOERHE R r—L~D Y 7 HRAr— DT u—FutvR) 2O TNEhOt vy
g U B ALz, Symposium DOEXH-IL. T°CNER OF-EE“2ICEId 5 [Basic Needs] L iR—
FChoTe, TOULR— MI, FHEBFRICET S I)CNER OFROA =7 7 4 7 /W58 Y v
—AEEOHMMEEZED, EO X IEHARBERBEAOET —~ IR A R 2028
SHAA RELTUEHENS,

WFIEAT O = & ORFE T & R AEMEREIZ. LT LB THD,
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DT FNVE BN TN A Foxld, FH=TICHEE SN R—X0 NETF-DKFES
A DA FE OBt & U CHERET S Z L 2D TR LTz, ZO#FETIE, WL L7Z K—
XY MR DI KR AEPEZARAET D 0BT 5728, (bEa Rk, R0 fiFresaies. 2
—JFHEOET VU7 EREE LIERANT 7u—F2MH L, ER—T « VAT AWK LT
K105 DEREFRE 2 7=, LREMZEE LT, 4V /A4 RFEOET AEFA LUK
DOFEERTIL, HIINETE L ZEEOUGE R L TKROBILZ1T 5 B st 2 35k L=, EFIC
U Ti0, 8 THIERICE EIZFET D CaFe,0, 2 a—T 4 7357 7 —F I KGART b
OB EWIRE O MZBERTH O | WEMIZIZA TR EROZROZE L EAHIRET
&5, (BEWEZ, MEOEFIOHE, E5IE%)

ii) BRALF T RV —25Hh . M r B A D =7 AOBRIT. xR LR —
A DBRAFT A A KMoz BB L OHERT 272 DICEHETH D, Bk 77 - TE
TARER PN S, MEEND A = X LD, AFEEER SN 7 T A
=7 AT LR GENTRRTH D, (B FHEREIN)

111) BB - g SN BRALKF OISR (01 L) 2572912, Mil jkovie &
15 HORFE 7 NV — 71X 0 R X BT eE (XPS) . MATREMIA R A A4 L E &
(TOF-SIMS) , T RAX—A F LU HEL(LEIS) IZ L - T, ¥ T, EEER E~D KK T DR
ERFBWAE VYT D HARRA D = X LOHEER V-, (b5, BRI MEEN: BRI,
YR BT

iv) KETH : R g RTA4 ROFH LWERTIEDNBTE S, 4 A AR EREZSE Lk
RRTHRT— FFR S, EEARFEEXNEMOBE A 4 EEKE LEHSL, (&
oAb, R, o, KEE L BERLT)

v) RO S M - O, i & By Hy TEPED ATREE DS 8 D E B 2 FF > e Ny 2 — &
S-77 D 271 [NiFe] b Fu 7 —EORKMEE O, /INLIEAEFEF T L > THFRTY)
DTN, 2 e Ra s —8 O RRIFIERESR OfG & O BRAFIL, 0, Mk & & Hy &
PEDOAREMED B DT L WA MBE DR EHCTH LWRK 2B b TH 5,

vi) CO, Sy - BRHaRF IR & D SEFAFIE L U C oMLY BT AL - H7e 0 Wi & £ D
Cu it 2 FIH 32 &, ~200 mA em® DERELIZBNT, CO,O=F L bxy ) —/L~D
BREITLCHEA T 7 77 — % (46%) MRS iiz, Ziud, BAENCHE iz L~ur b g
T 5 L 10 fEOMEREN £ T, F2 R CHAE S TR/ OBELE (0.7V) TER I,
(BEHME. XU T bs L b7 L)

vii) CO, Brfd : Fex IXATRERE D CO, fafnz Ewib T 57, UrRElE OKIT: L RS
HEONWTHLWE=X Y 7 IR Uiz, @i HiliE © x 2B X5 Z 01k,
Cofafnbe=4% U IR SN L2 HBEROEI ZEEM T H DO THL, ZOE=F Y
TVAT ML, BIEV AN T 2T (BT X)) OARKIIFEE CHEITHO CO, Rl v v
=7 MIffE SN TW5D, (HERT (MEYT) L IREHEKY BT

viii) KFWEOMEr BT OB ENEIZRIC LT, SEAKEUE THER SN D HRO 304
WA —RAFFA b« A7 0 L ABOKEFBIEEEEBIIEEET, KB LD RATH RO B
KEKFBIZEDGBEOHEROFHFEDFICER T L Db oTe, ZRHIL, a-~wAT Y
A MEREIZ L 2B TR S D (e el X O FBMEE) . kiRRD £ A 1=
T VIR B D EBRTRZRIE, BRI EOET LW R MER &5 B2 EE ) 515 B
oo Flo. = VROBENIE ORI, T 7o —F O T, MarkEakiE L E
BHORERIT N OE NI, (MEWET EIRT) %, Hiine)
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ix) fRBEAOME AR FEE P & ORFEMRIC LD RN X =T F VA =R =a—h
T e A I (NYA 7)) DTATHA 7 Vi EE LT, BEDET AOPEHEEH
Rz, TOFT, VaUBRITERIZT ) a— L gBICEREIND, 2, 7V a— VBN
F—=A LTV T CTRIPEEBEIZ LS TEREISI, EINDAANE I —THERNEEINLD
ERET D, ZOFRERIL. N Yo 7 VO HEITBIEDOIXEMOPEH L ~L (2014 FED
579g-C0,/kWh) @ BOWANG CTH V. TOHEHEIL, @y FEMRE T LV a— LVEREKRE/LD
7 a— VERAEFERI R DD LT, SOICHIRTE %, (A EL, RS AT A, T4
7 A 7 VEHE)

BUFIC, ARG OE - F e B2 3k T 5

HT RNVF =BG FT 34 AR MR - ARER)

T D R F =T e T = N INDKFEAL D[]~ 1T 7 e L N
DT 72— F

Otk L OEBEFIHMEEIC L 2R, - REHRICL R fFoarvta—4Ia
L—33))

TxDF =L, T A= NVOEK. @EREZEEFEME, SHRELTEZMHAE DY,
F—=""LE"RIEDFTZ =T « F ) r— MIHEFEE SN F—/ 32 MRT- % Bhfigdt & 3 2 S fik
BOKFARE R LT D, @fREBESRE FIRME L & N R VBRI X 0 . KL RE
D 70 5 BRI AR & e RgIZ, 4 =7 « ./ v — MOMAAENTIMNL LTcr V0 A
JRF- DK OBEAL & BT OIEMERAL & UTE S BUigE & 72 5 Z L3 o 7o, B/ R—E
TRET, R—=7EN TR\ v— MLk d 2 &, KFBEREFT 0L EHFT5, E
BRI BE & & B B EILREEBEGRIC RS e —FE I a2 L—a i kv,
MANZ L7z Rh R—sR i3 F ) v— b B TR FORAE & i~ 1L F—KE~Z b E b7
LT AN ALEHLNISINTWND, ORI SN TE 21T, e B L, F—X
VR LBLOERSRE N— 0 N EaETeT ) — b EOBRFEFRAEREL (0ER) O 5E473 S
AN ALERA LT, 2D DOBLRIESINTH AL, EBRMICAKRSNEZT /) o— D
RF— 30 b & LT, 3d, 4d, 5dEBBREBED 7L« AT LA S HIZFHE LTz, Fkx DA%
X B EET L E ZRTE =T LT 2 =T - 7 — b EOKSRLF D FEER
FEENICHEAIEDLHDOT, TxDMBHERY TlX, F—"2 FOGHART SV OHE &
FETROM O COEENE TH S, ZOMRIE, e — K~y 707 vay=7 b 2-1
(ks - AR K DK R) OB~ A LA h—2 1 (=R VX —ZHNFE1%) &
HiEE LzbDTH D,
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X 2.1. 2 Rh R— N2 NEFZHBAALTE IR F H =7 «F ) > — B L OWEEY- 1 FTo
KGR ZE T a2 b— g U DEBEFBAREE DR,

E74N

At L

S. Ida, N. Kim, E. Ertekin, S. Takenaka, and T. Ishihara, Photocatalytic reaction centers in
two-dimensional titanium oxide crystals, Journal of the American Chemical Society, 137(1),
239-244, 2015.

B D i) 1T 7 T & R DFER

(EA PR BBt OB TFH2EE), BXLS)
ZOREIE., A — R~y TR oTra el b 2OHRETA VA =2 LW
roCEiF=7ay s b 2-2 ([CBE#$ 5, CaFe,0, (CFO) 72 X FICE & 2B L. 1K
IR N TGN\, HEMOR I EMTH 5, CFO 1IN THAKDONED Y — K&
LCTHWHNS PEREEKRTH AN, RO 2OORENH 5 : fEETF OB b L OBAEEN
IMETETKOE(LE BT D S22, Fexld, CFO Yl Y — REMOFR % Ti0, THEH Z &
THREZEIMCH ESE, o7 7a—FiE, 4V /A RETHIESNWIEESILFEER
ETINZEDSWTRIF S, UM RFE TS STV AIFEIZIE H X 47z, Rockett 7 /L—
TV ab—a UOFRERIZEDSNT, FHRERR & ARED D O 1L EMmRMRE 2 B
Bz E&E7e, Ti0, 23— 4 7% CFO m & R 2 L [RIRFIC, R 20EMF ¥
U7 OFAEEEED S5, EBRIT Tio, Z K325 UV T O FTHREOIK FE2/R L7,
ET UL E D BHREDONTH CFO 721 bl S, MEmELH0ELZ &R LT,
ZUE, EBRICHLRENTZ, Lo T, EMREEE DL T-DIC, BT MVETI0NE SN
72 CFO EBMOE Y 0 E2 7R L, FEBRIFET VEARGEL, lRMIEICKkEL R LT, Boh
HEMRIL, NA T AEER L CKEBIET DI REIEERAESE D,

(a) (b) (c) ,
T
- | = =— 300 nm
[ = I
E | —— 470/500 nm
- 3 l
A A 8~ 3
-+ Electron trap s E 2 i |
/NN N s30mm photon |y|Trap-mediated % 5 L
Recombination 2 E1f |
\ = i
300 nm photon 2 ak /
L Il " 1 i Il i
Y 0.0 0.5 1.0 1.5 2.0
o Applied Voltage vs NHE (V)

B4 2.2. (a) 530nm O}F-& (b) 300nm DIEF. BET (¢) EBREITIRE SN EMROMEREO T
T CaFe,0, JCEMOD Ti0, BOKEL L I 2 b —3 g v LEEHRIIEE, FERIZSNE AL T 272
LCKRZBETE D ERE R L, —FH, ETVIMROM EE2R L,

2

O

S. Ida, K. Kearney, T. Futagami, H. Hagiwara, T. Sakai, M. Watanabe, A. Rockett and T. Ishihara
“Photoelectrochemical H, evolution from CaFe,O, photocathodes without an external applied
voltage: experimental and modeling results, J. Am. Chem Soc., submitted.

BXLFET RN F R 7EHM (FME AR ER)
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Tz fr SEAY=2 X (BR—ALFE IR, EO) IIAREMIZFEREN R T e —F
ThH ., MEIOEKH, L7, R 255 O, MEIOREZ R L CHRTHZ &
IZED ., ZoRFELMAMEZR LS5, EMOCEMEOREDOT T, ZNHDOERITHE
SNOMMEITIE, A A AR, RiESOSHE, (LFIREIC X o THR S 2 B A3
EEND, Lo T, EM [TERILFE= RN X —FBHF RIS TEED T ey =7
k&KW 5T —~Th D, LLFIRT XL 912, 2015 4|2 Perry BhZ, Bishop Zd%. Tuller
FAMEE X, EERESILTFHT 7' e —FICE R LT AR R B L F RO, s B
WCETN o T FlEE &5 2 &, BRBVEM/ B/ ICT 2EMICE LT, ECM O REfR %
S LT,

DA =L 7 NY VR ARIEREFER OB & L TOH LWMEIRIT T — R RO
EREMEE LD LS EET AH7-912, Perry, Tuller, BL W Bishop iX. Lyth #:&d% 0 7L
— I Lo TR N7 772 (60) — M, BT I v 7 ATHEENIZHWL
LERFHRHE T 7 e —F (A = R T a X o T EREAN) A L,
[FRFTED BAEIL, FEFISHEVERLICRIE CTE D VAT DB W TERTZ T A « N TR %
552 T, EPLER/NRICIZS Z L Th D, AERFITIL, B2 REIESRMFICBIT ST
0 R EEFOREROELEYD R LT, BEREROBERFMEIX. FEA D=0
METHBHEINTZ, T7obb, GORBREOKDA L H—hL—a UREDEE S LI LA
F5Z & TEFRBEEETDZENbhotz, 2Ok H RERIL, W —F~y 7, 7
nYxZ b2 OEHN~ANVA M= T 2 MEHZ T 2 F 7 SEIRICH iAo b v &K 7
0 M AREREREO RN ICBE L, Lo T, EFE L LTG0 OEME L L TOR ML
RE LIS TEETHD,

i1) 7 A =B IVENE  Perry, Tuller, X Bishop XX 7 244 b DOILZRIEEDZE
725 21T o 7o, BT 72 BR I 7 LB LR - L~UL D FHE LS (D. Marrocchelli (MIT)
EOWME) 2LV, BAMERBEDEORERE N, Thbb, BTOOTHAPIREDHE
Bl 9 Z LRI EEFE 2L OY A AN RNNTE Sz (Phys. Chem. Chem. Phys., 17,
10028-10039, 2015) (Fig. 2.3), /NS ZRALFHARLDZEAITHE 5 48T DN TH DL 7RI
I, 73 ADOBEVIEEZ 72 59720 /R TRITFIUIR B0, 20 L 9 Z2BfifE,
N T AHA SOCFRICEEL 52 2ERICOWT I E TERMICR SNTMmET L &
BT, W~ A NVA F—r [ Ra T Ah A NOLFRRICEE LY 5 2 2 BEROKRE & Bifif)
(a7~ 1) ICEEMSG L, EREHBEOBBIKGFT 5, £ LT, (LFEIEEEN
<. TAMED & 5 [EIRER LR B VEMOREROBRFHI L > TEER LD TH L,

M 2.3. RO RAHA MEEOCERIEIEOIMED - DD, SrTi0, DEEFE KM (BT HE) J&
WY Ial— g ENT=EH, (Phys. Chem. Chem. Phys., 17, 10028-10039, 2015 L 1)
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i) =27 harr I VS Fald, HER EICEE 7 Zn-Ti-0 @ 3 5TRICBWVWT, Eh—
HEOKENT 70 —F I X DRIWE DRKEZATV, T LW EREMECREMEDE W
Vo A MMABZEI R UT- (Dalton Transactions, 45, 1572-1581, 2016), Z ® X 9 7pihEk b
ICBEEICFAEL, BET, BREEEOEWEREY OREHTRER, KIE PEM BEFE L 0O Bk
ORI OATEEMEN B D, FAFZEIL V. Stevanovic (2@ K 27— 7 <A X
JERLE/ETFRET R L X —/FZ2FT) . LY. Lim (R & > 7 +— FR%) ., T.0.Mason (/ —A 7 =
AL R EORFEFIETH D, ZOH LWFHORHEITIK = 2 FOIKIRER & L TofliH
WCHYE T Y (Dalton Transactions, 45, 1572-1581, 2016). RWFZEIX [Fuy=7 18
W OmaTEAVHT—R « X—=RBBOLEMNEOREIZKIST 2R~ A VA h—2
5 B4 i G T & DRE DS I OO UE (6%, T O H,0,) | D2 ERT 5,

i
T. Bayer, S.R. Bishop, N.H. Perry, K. Sasaki, S.M. Lyth, Mixed ionic / electronic conductivity and
permittivity of graphene oxide paper, ACS Applied Materials and Interfaces (in press.)

D. Marrocchelli, N.H. Perry, and S.R. Bishop, Understanding chemical expansion in
perovskite-structured oxides, Phys. Chem. Chem. Phys. 17, 10028-10039, 2015, DOI:
10.1039/C4CP05885B.

N.H. Perry, V. Stevanovic, L.Y. Lim, and T.O. Mason, Discovery of a ternary pseudobrookite phase in
the earth-abundant Ti-Zn-O system, Dalton Transactions, 45, 1572-1581, 2016, DOI:
10.1039/C5DT04145G.

BT TP TS A AR D 7280 D Ni 5 & 8 NiFe U I
(XU & A At

TR —FHEBHML . BR=R LT —FRB BT 2200, 7 ) — v AT
AF I (B, KB L RRRTRVF =R AT LSBT D, I ROBED 15
I, FVZL DN F—2E AN 0 FICHEWNRET RN X —2 T 2 TIETH 5,
VB R R — IR HE A O By 1, VBRI = R — 0 L, ERB L LT
KIS &5 AT IR —RIMAN T Th 5 L EZ BN TE T, FATREIROE %F
AL BRILEN KOS ES £-, W, 8 W) =R 7 U —7e &R & LR D707
BEThHD, LIeBo>T, KOBRISRT, BMn— N~y 7OHOERDO~ A VA F—th
TEDONTND, Ll BRIEOTFAX—EHIL, 7/ — N TOBFRERS (0ER) O
St L BEIEIC Lo CEICHIRS N5, Gewirth OFFZEIT, JEESBALEE AT, B
RV CREME & AEAINEEEZ S Z L ICEREZ Y TTWD, ITESR. EEmR T
HT DAL 3 T % TR TR (ERUT TR S 7270 - P Bl COM Sz Pt 2 3
RNT ) — REB% LT,

KOBKFIX 17ey =2 b 3-1 O@EpTEREEELV] FOBEEDO~A LA M—12B 0
T, KVEHEOICE Y27 b33 23— OTETHS, Thbb, 7oy
=7 bk 3-1 OFEWIH~ A VA h—2 DKOBERGHE - @ OhZME>80% (HHV) ) & RHIAY~ 1
VA =2 TV BT AMESNT, MEEEOKOERMH, LT, 7ry=7 b
3-3 D~ A LA h— [120-150°C CTH]Wif) 72 PEFC/PEEC Bh{E, FEHERHR~50%) (GEH) &
[EIRT60% (1) THDH, LoL., BEIGOZRIT, FITT7 / — BT L et & mE
ARG (OER) OBBEIETHIFI SN D, BRI, [Fry=7 b1 : & OB~ /LA K
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— v [FEA&EMm  JEHEEAL R O C, N, Fe OEEIOMH ] 28T 2IEESBMEITIZ, 56
IZHEEL < 725, FEEGBAEIC X 2 EWEEE TOREME &Y 0EMEIE, KRE L TR
BOFEETH D, Gewirth FALMEE D Z OFEDOT-DITIBRIR L2 b DL, EEICLY A®
ZV—=07 ) —=REET 52 Thot,

W DETOIFFRIC LY, 3,5-T7 2 /-1,2,4- U 7 —/L (DAT) OFFFE F T, Ni, Co, NiFe
DOHMREBEEEZAND Z LT, INWREMEZFFO7 7 7 2V IRIEEDERINAIRETH D Z
EDIRE N, TR FE T IIATHNAIC X0 R S S B OIRZE E M L IXRRIZ, 2o
FiEE, FEFITEE LV OFR & (v pH, mWVEERL, ISR T AFEE) ThoTh b7l &
b 72 BER OZ2 E M 2 R 9B CRh SR 72 OFR filkliE 2 A7 %,

ZOWMANZ L THIH S 7= EAEIC LV T S 47z NiFe 1Z, 1MNaOH H', j =100 mA/cm®,
T b BEEIEMN~1200 A/g 2BV T 5 =300 mV (1.53 V vs RHE), &9 &L OFR iE M %
AT, ZAUE, BUEE TICHE SN T Y EMRE O CThie b EVWOIEMED OER &1 fiftiit oo
— D ThbH, HIT, HIMTX H2EMEBEEIL, NiFe OEZFEEEZELZDZ EICLEVIZIFTEIC
T EnTE, T, PHOBEYMIEREEERFOZ LICX Y, BEIEEOSLIE
Roivin,

Z OFMANT &0 Hli SN 7= EBEOHBIIKOGHRO I 5T, 1ZETRTOLERED T F
7 BRT I HEEDOIERICHWS Z N T&E D, Te&xiX, 777 20RO Culd, 0,327
FOGHROEEE, ERIREOMEE L THWD Z ENTE D, Cu bk Ag D7 T 7 XV
RIEHEIR T ~ HEL (SERS) DIREER 1D FEIC b AV D Z 3 T& | Lo T, SERS 437,
SERS R—Z DA Ao —, T3 T T AEL « XR—=ZADHHT 314 ZDOBRFE IO,

OER of NiFe-DAT at
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X 2. 4. (a) 1M NaOH ¥&#EZH1 @ Ni, Ni-DAT, NiFe-DAT @ CV; (b) 100 mA/cm?, 72 FEERI @ NiFe-DAT fil
22T & b #R AL, NiFe—DAT &> SEM 4,

i L
T. T. H. Hoang, and A. A. Gewirth, High activity oxygen evolution reaction catalysts from
additive-controlled electrodeposited Ni and NiFe films, ACS Catal., 6(2) 1159-1164, 2016.
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AR FOEBEZ A 1 O0%, ERAERIED B RLRA~OMELICRIE T HEOHEECTH D
P 7a Y7 b IMT-1, A EE), ZOHRERDTZOICH 1T, 73710 &
o — )V CRUKEE K MEIRIEZR T 2 B R 9 2 EERIMF R 21T o 72, BUKIEKMEDNRIET 2RI D
BRI H Tz - TiX, BIKMEAR Y S OESNZ DL D72 DITERA A - B —24 (FIB) THEK
PO B CAHRRAEE S 758 (SAM) 22572 25 & FRET L 7=, BRI Shu- ik o £ mix, FIB A
FrBEEENSES 2 LT, KBRS Tz, Y7 X7 m s A7 — L OBUKEEKIEIRTE
FIENE~110nm OELZOBKEAR v N & AW TEI ST, B EOBE WK OEEE, 78
FEFBRIZ L - THER SN T, DR B ~300 nm TEERE L 72 KT IZE AR R » b (K2, 5)
BRI R AR L, B Uk SN KRITABZICBAMEAR Y b BidiEko7z, Zh
O OFERIZ, LV NENRES X T LEFFRET 52O OB L OWERE) O MR IR
LFx DA E S, BB A N OZERGE A SRS A REHRE ST v MR
—L%&RMtT 5 (EMAY e =7 -1, B~ A LA b= TR - 2K ICEE
T DImAVIHERN R O e 2 BR ) .

2.5. (££) SAMHERE & FIB BRENC & » TEL N7 BUKBKIRIRIER I (KR 7075 5. Bk
ARy N ORI OEEMAZIG R % 22 HIHIE L7z SEM 8, (G018 BUKBEKIMENRIET 58T
O R O B 72 RFEL

i3

Y. Yamada, K. Takahashi, T. lkuta, T. Nishiyama, Y. Takata, W. Ma, A. Takahara, Tuning surface
wettability at the submicron-scale: Effect of focused ion beam irradiation on a self-assembled
monolayer, J. Phys. Chem. C, 120 (1), 274-280, 2016.

JEEIR BT T D SR FE R A D T EHIHTE

(b7, BEXIET. MERY, BR LT, Yy, i L7)

AV J A KFED Mil jkovic Bz DOMZE T )V — 71 L OTINKZE O & H EAENFFEE OWFFEERIE,
22D DIRACKF R A L HREZEL (RalE) OREBES 5 KRB iR
I OWTHFEFZE L T 5, [ 7 a v 2O EARNBERO M X, Rk Fo 58 2 R AR
\ZEZ D A[REMEN & D . TCNER Ofififitds L OVE X L FEMFEE P x . BB AR e i Ic s
WTHEHETH D, Fxid, WEOEIFEHET 2O, WET D0 300, &’
MO RIPER LOREILMD, VoW EMIALL S & LT,

B IR DOZLRUCE b S, ZEXRPOBRAKFE THER SN, &F & FHEROE RS m
DRELFZMIE L TE e, et RE2ERT 572012, xRS X BOCE T
ik (XPS) 8 L OTRATIEM] kA A B &4 (TOF-SIMS) & iz, BfEHk 41X, ZhET
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fThniahol=, & 1 HEWEEOILFEEE 2 B ST 2 72 DIR= RV X — « A A U BEL
Z W R 21T > TN D, [RIAFE TR SN2 AR R BfRIZ, T/ b~ a A
— VIR S HT A EHH~ A VA R — DEREZXETHILOTH D
(HMT-1)

3
Y. Yokoyama, H. Cha, T. Imazeki, D. Orejon, Y. Takata, N. Miljkovic, Effect of atmospheric
hydrocarbon adsorption on the solid-vapor interface, In preparation.

IKRETBATFEHP (B : BKIEBUR)

TR F—RFEDE DD NS N7 N

(BRbF, FhidaT. s, KFEITE, BEXILT)

EVVVKEEE (10 HEY) OB A e A K74 KMBH,), DBLAKTFE  FFKESIZIBO T,
BiA A2 MY ORERK LR OPLE A FRIC B & 5, MW OIEECEB O PECiX, # LW ERA 2
VEBRROBIFERBROT-DICHEFICEETH D, BAIIERAKEEEZRVOANAL XX VR
77178 B LiNaBH, OB I TalPh L7z, LiNaBH,1d, fHILT 28 —4&E (F72b
B, LiBpH, & NagBH,) K VARWFEESREIREE . /NS e 27U v A FERIZE WA 4 fmE
T, LiNaBH, DA F o ziERT, 550K T 0.79S/cm 2 L. Z OfElE Na,BHy, DF) 8
5, LiB H, DI 115 Th D, 29 LIEBEREWERIZ, 20 A A 2801 A X)L
RT IR UBEIZ L DA A AMNBEEOBCEENGITHD &) Foxr DEIEAIE LW & 2R
LTW5, [fF5EIE, ffe— K~y iZBiFs7wey=7 b 24T 5, At K7
A ROKISHRMAROFBEIFRIL, 0 BRI VB TH D, D7ed &b 10
%L EOKZIFEREL V) B~ A VA b — T ER S v, Box i IBEKE KR
FEDIKRIZIES LTV D,
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X 2.6. IREDEEE LTO LiNaBH,, Na,B,H, LiBH, DA A AMAERHEE,

=B,

& X

L. He, H.-W. Li, H. Nakajima, N. Tumanoy, Y. Filinchuk, S.-J. Hwang, M. Sharma, H. Hagemann, E.
Akiba, Synthesis of a bimetallic dodecaborate LiNaB;,H;, with outstanding superionic conductivity,
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Chemistry of Materials, 27, 5483-5486, 2015.

FELT RN F— TN L B8 L0 Mg FAKFAHRT O 7

GHERZE. BRI, 15e)

B a K S TR & D 72 8 D Mg SRR FALW D E 72 K plld, @ W BRI EME & @O BlkSE
RETHD, Frld, BRIBE CKELMAETEDH LN g X—2AOMEZKIT D701
AT RN —TFEOMEEMNL LT, RS 2L —3HE 2 HO ORI G 21T
ST, WEFSNTEMBIDIZE AV EDITLBENBN)FINIEREETH o Tolod, A —
TOILEDIREIT HPT FiENMEDILZ, bee, hep, fee fifbEEA2 AT 58 LWHIZ., =R
TR KBTI 2 R T IRIREME MgZr R CAKT A Z ENTE, ZRbHIE, ~20 s
T~1 HEWDOKFELZWIN L, ELXH CTRFELZZRITHT LT, 72, EIRTO0.6 HE% DA
Wi 72 K FE R & 7k B2 AR O T L Mg, NiPd #8 & 5%t S 7z,

IS DOMBNT X 2 Al e KBTI EIL E 20T NN, BAEOM TR IRIR T A $E
HPE FTREZ0 8T L WM BB ~ D LW HiEmZ 85 b D Th 5, AW, HifAn— R~ v
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2.7, ER THEBUKFATEIERE &2 A9 2 IR AV MeZr SROH LW DIE K,

i L

K. Edalati, H. Emami, Y. Ikeda, H. Iwaoka, |. Tanaka, E. Akiba, Z. Horita, New nanostructured
phases with reversible hydrogen storage capability in immiscible magnesium-zirconium system
produced by high-pressure torsion, Acta Materialia, In press.

H. Emami, K. Edalati, A. Staykov, T. Hongo, H. Ilwaoka, Z. Horita, E. Akiba, Solid-state reactions
and hydrogen storage in magnesium mixed with various elements by high-pressure torsion:
experiments and first-principles calculations, RCS Advances, 6, 11665-11674, 2016.

K. Edalati, H. Emami, A. Staykov, D.J. Smith, E. Akiba, Z. Horita, Formation of metastable phases in
magnesium-titanium system by high-pressure torsion and their hydrogen storage performance,
Acta Materialia, 50, 150-156, 2015.

i ) E R T 25 GRRFIR « /INIEIR)
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7

DR, GME, A%, HEEwP)

> h a2 Z—fE s—77 (HYD2-sT7) bt iu/e [NiFel B Fue s —EBiZ2 /e kb
F—ETHLHZENRESNH TS, 27 [NiFe] b Fua Xt —81% 0, ICBURZR 2 & BNHiE
STV DM LS B EIF TR T 2 B HYD2-sT7 @ W IR L EH A R D
KFN—7F/LTHE0MV IZBI1F5 Pt LV 637 5L @EVEEEHF T 5, fEafb & T Xka
ProHr T Z O LWEERE OWEIER) 0,2 R LT\ 5, 28 [NiFe] & KuZr—8IZRd
HREEBHITE FHE STV RN HYD2-s77 Dk stk D 55472 [F E 1T ffE o [NiFe]
b Rarr— Lok aEiaiiEim L. o/ IETER IOV 0, Mk OIS IREIL 2 B
g2z LicAd o,

Z OFESRIE, Angew. Chem. Int. Ed in 2014 THRFEINT=FHx OLIETOANFEMT E L B,
e — R~y vz s b OKBEEEOTZOOF W~ A VA =2 Tk Kbt
— B DOBLIER) 2 H, il & 5SS ) O AE S EOMRERDO—D>TH D, T DFEEN
fFgei, SR LW L itbhuiz,

a b ;

X 2.8. & prANZ&—Es-TT ) HD [NiFe] b FubFF—¥or FabrF—F¥ - -a2=v D
fhidho () N TV B LT LRI EF T A BB, (b) N TV LR LT
BRI B TINADBE LN, (A —b « N—FE S 0. 05mm)
i
N. D. M. Noor, K. Nishikawa, H. Nishihara, K-S. Yoon, S. Ogo, Y. Higuchi. Improved purification,
crystallization and crystallographic study of Hyd-2-type [NiFe]-hydrogenase from Citrobacter sp.
S-77, Acta Crystallogr. F (Struct. Biol. Commun.) 72, 53-58, 2016.

LR H A AT 2R 38 KO CO, 4yt - BT SEER R (BP9 - /NIEUR S L OV 11 HES
%)

T I Y BRI D CO,700 6 DT T L& T =D T R T v T A DN Cu 7
FLFHIRE

(BHEHME. EXUES. ik, ABFLL5)

i AR BRI DL 7 N — T L O IRFE T U= 7 N T AR, (GRS kL1l
DA RFS L OFERATIZBE 9 2 ILNHEESR (b5) O E CO, DEXILTFHIZEHED
I EIZBIT 2D Kenis #id% (kL% ORFMMGRE O 72, BRI, I 71—
TIXRIR DREOIENE Cu F /B2 AR L, FrEZf#HT L7z, Kenis 7 /v— 713, fdliEENE
ERRDHIO, T O A G A 7 B L, 2OA T BT AYLEHEMR BB
HZETIER L7 o —RoES RS EE 25 LT,
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Fex i, B OHWIME FTIE, CO,D=F Lz ) — L ~DEBLZBTICBITAES 7 7
TT W (46%) BIOEWEREE (~200 mA cm?) NERAGETH D Z EE2HLNIC
L7e, SEATHRSE & bl 32 L IER IRV R EE (37750, 7V) T 10 5 OMERER L3Rk &
izo TAUDHDRFGEN D, CO, D C2 IRALKFEAIRRSEBMTE L LR bhole, TO
Tt AL, BRRFBAES~OBITERET 2E BT, £/o, 272 C0, D (2
ZTIL C2 EFEM~D) B L OO L RE (B 21X, 7y —/VHE, RALKFEER) O& R
AR T -0 LWRATH D, SHIC, FERIZ. ZhETOHREFE LY EH 100mV
PLE/NS iR CmTF L b= ) — VOAMRNARETHL Z EaHE LTS, D%
FiE, 2D CCAEEM DO ERGRIRIZH T D =R VX =R OE L OEIZORN D L MG X
N5, ZNHOWMEARICETIRFESIITELER L T 6T, BEETY 7 772K
CEMEEICET 2 BESEILRE SN TR, Fa L, CuX—RD A X K Lfifdl o B
WL, ZF L by )= VOENT 7 7T = ROZERICERT 5D & TET 5,
Ltk fiErEREA M LS E 5 2 Licnx, IR E Kenis IZ R X —TF U o ZEH &7
LT, BRFEBSBNECMER S AT LERIZOWVWT BRI LT\, AR, A7 =
T b2 TBRALFER) O~ A LA N— [ZhERE7 CO, EEH Dl ) Zxitge &3
2o

180
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o
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Cathode Potential / V vs. RHE

2.9. ERE L LT IM D KOH & AW BT CuF ki F A&l b L CTHWEBED, Y
— REfE CO, = F L, =& ) —)ILOERIT I » TH U B EBIEEDBIR,

ZA
[1liii]

S. Ma, M. Sadakiyo, R. Luo, M. Heima, M. Yamauchi, P. J. K. Kenis. J., One-step electrosynthesis of
ethylene and ethanol from CO; in an alkaline electrolyzer, Power Source, 301, 219-228, 2016.

BRIEFET RNVX—EEBF I L O Co, 0B - E#pF 25 (MK : RAERB LU
)| [ HE2HR)

KOH P | 7= ZJEGPRIE 27 7 = PRI T T Vs 4 K

(L2, MEHEZ, T A A 4 o AxEM:)

AF v - BRAEEMRIL, < 0EXETR B XREER, ket h— A58
) ~DISHDOTEDICHEE SN TWD, £ 28T 58{b7 77> (60) 1%, EKKkRITD
AF ) v —BIOEXBEMELE B 2 b, BEIEMAA 4 - EFIREEER L 72 5 A6
HnH 5,

Bx iR/ 7o 7 = U (GO) Z3 B DG A A 2 2 H & Hpli 2R EE Iz K - T
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BRDOA L WA BT Uiz, REERIL 70°C I8V T 6. ImS/cm £ 720 ZHiE OH
ZEEBMEE L T HHROT =4 ARG PLET 5, 2 GOKOH A FIH L7=7 v Y
PREFERIZ DWW T S REEA AT > 7o, FIHIBAREIKE T (0CV) 1% 0. 94V, F KE & L I1E~ 1mW/cm®
Tholz, BHERZ LT, EBEL TOKEN ARZEMNIL, WERORY ~— 10 FHi/hSh
ST, ZORBIIMARTHY , MRS T 7 2B N—R L L, @A A - XY T
EHT A A RWEE BRALFET AN AHOC I EEREEIETH D, AL, EX
fbEZ AN X —FHFTRAO T ez b 2 TEFE] OFEM~A VA F—r [H LR
)V*EWW*Oﬂﬂﬂlmﬂ%% 12T 107% S/em) BEW TF 2 MEHZIIT %) 7 fEIKIZ P
AD LNTZRIEG I L DEEA D= A LORME] 2XH L35,

Permaance (GPU)

GO 17um GO 37 ym GO, 15 kM GO,
Membrane typa

Mixed canducter/ High gae barrier

2.10. (@) KOH JLEE L 7=fi8{b 7 2 7 = >« v — R ORINEI, (b) #IHPRAESS K OV KOH JLEE % 5% 1)
72 GO IRDOKFZFHBER, (c)H-ZHKEM XY ) 7T LT 2EELEEG L. VA Y TREFO
6 LT 2, 3 MR & WO,

2/

i

T. Bayer, B. V. Cunning, R. Selyanchyn, T. Daio, M. Nishihara, S. Fujikawa, K. Sasaki, and S. Lyth,
Alkaline anion exchange membranes based on KOH-treated multilayer graphene oxide, J. Memb.
Sci., 508 51-61, 2016.

CO, Fr BT FEER M (P& : LHEBER)

JEAZHLTE CO, DiE b e E =51 >

(MERy (MBS . WEEEE)

TR bR B AR (CCS) IZBWT, JEALZCO, =X 7%, (1) BFREEN D D CO,
W2 WY 227 OFH, (11)C0, [ EADENER F & a2 MEJRL, (iii) €0, EAIC X AR HE
®U27ﬁﬁ@t WICEETHD, T=F V7 RiEELTL, [EALT CO, DZERIIAF %
WETDHIEDIZHA LT T AMBREN —RKICHONOGNL TS, LL, [EROHMEE=4
U ZEE, mWa X Shnsicd, AR EFEE, EALRL C0, ZHfICE
VL TFTHZEEFEELY, UL, CO, 0EAREE) 2 I E=4 ) 73452 &iX
CO, JEAN & BRE 3 2 MRFAIRTE (Bl 21X, IwAV) 2T 57DICEHETH D,

oz, HEELORBBICHE S ER (K2 11a) ZAWT, EALEZCO,OFH LWVE=X
Vo T FEZRE L, BHEERV AT AIL L EMBEBSCKILOET=4Y 7DD
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HENT, EALKE CO,DE=Z VIOV AT LT 5720, Fx lIEROE
ELTEY@mWENEGEHAZEH L, S5, EREEZHNCTE=4 Y > 7 ORI iF
EREEZNE L, EROE=2 ) U7 FELHELT, BxDE=FV 7 VAT AEHE
WRE A RRE EREE RN H D . S HIZEAXIIRN @V, Box OFEHERERCIX, R E O
RE 2% 1 IR Z 2 1%L EORSEECESfi T A 2 L 2R L7c (¥ 2. 11b), Z ORFEEYZE
EVEC X o T, WEHIZIR > TIRA W T % CO, (2B 2 MR E DA b 2 i T& 5,

2
AiE

ZDOF=H Y o THANIL SaskPower £33 L TX Petroleum Technology Research Centre (PTRC)
IZE o TEE S ARKNFEEITIZBIT 2 MRV OREEREOR A F a3y g URICO,
IRFEGEE 0 =7 R THDH I T XD Aquistore CCS 77 FTHEHINL TS, 2D

T7F—hMITe T2l b3 (7 4=V K A —)LCO, i) O — K~y 1285

B~ ANVA N—r [RARE=2T 727 2OB%) ICHEBERERT 5,

(ep

S
o
D

CO;z capture 1500

Seismic velocity variation
Fracture

-
o
D

[
(=]
o

Phase Ve!ocny (mls)

AAAA._: /7

Seisrometer

=)
Velocity Change (%)

5 10 15
Frequency (Hz)

X 2. 11. (a) JEA L7z CO, DBt =4 U v 7B LR 2\ CO, DM, EO B Tk CHSMT
DEVMEFEFEAEIELE=F Y 7 EEELRT, (b) REEEE (RR) SFREE (PR o 1
B 2L o2& b, TRIL, HOBEOEWREEOHEEZ BEH T LIORLTWA, EEEEORH
Wiz, L0 ERVWHBEBNOHERIEEZ KT 5, BIEZOFE=F VT RAT AL, Y ALFa v
v (I R) ORRKIIFEEFTTETHOCCS 7Y =7 MIEESTWD

=/

[Hiii]

T. Ikeda, T. Tsuji, T. Watanabe, K. Yamaoka, Development of surface-wave monitoring system for
leaked CO, using a continuous and controlled seismic source, International Journal of Greenhouse
Gas Control, 45, 94-105, 2016.

T. Tsuji, T. Ikeda, T. A. Johansen, B. O. Ruud, Passive seismic interferometry for fluid injection
monitoring: Elucidating time variations of shallow formation and its impact on the deep reservoir
monitoring, (being revised after the first review).

CO, BAFIE & HIBE Wi/ DBFLRIZ D0 T
K3 & ik BE)
M0 R UHIEERE X, IFEEIZEA SN CO, DE=4 Y JIZHY THDH EEZ BT
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5, LL, MEREEZHW ==X 7T =200 (ThbbMENREEN D) IrE
WD CO, DEIFIE # E&b3 5 2 kil%kéhfmé =X T TR BT R
FEMN D CO, B FNE 2 HEE T 2 72 DITIE, CO, BaFNE & BRI S O BAMR N E S el vt 7
SR, L LHE &@f@C@%W IZXFT D VAR A F—BHTIER L, 5aAMBRAT
D €O, % ﬁ WEINLTD, ZOBFROEEITELY, Lno>T, EENRE=H
Y \mi%«@é@itimiﬁﬁ)kﬂ%%ﬁ%(%@%@)%%Abt77m
—FNREERD,

Z DM, BN TD CO, DA A A, HIEE P & CO, AaFnEE D BIFRIC KT 352 B0 % 514 L
7= (X 2.12a), Frx 1%L CO, 2 EATDHENEEZ T, CO, OB ZFHE L. = OmEEE 2T
Nz, BRRIZIE, (1) Co, D% Eh % — m%%T»/V/&&mwtﬁﬁ/\:V%VH/CT
bbb, KX Ialb—3y) TEEL, (1) FOMEBEREEZATRESEIC X 5 MR
B Ialb—varCHBELE COL,EZEATAENEMELEZXYETY ﬁ@%kﬁﬁ%
TN RN — N B2 RIE LT (K 2.12b), mWF v 7 Y —% Tl Viscous fingering
W) TH 7225, KW\ F v B F U —%Tld Viscous fingering & Capillary fingering @
W OFENEER I NI, CO,ZEED 2D DEW L, MEREEICRKEL 5255, WD
DOGEIZIBN T, HIEWRGEE & CO, A EORROEWVWRRE SN T72bb, [FL Co,
fAFETH LA, BOF Y BT U —HDIF o0, HERHENME 25 Z LR 0hoT (K
2.12a), CO, B FNEE & SRR EE DO REFRIZ, CO, AT DFHBITIKFE L TWD Z R HMNE R
o, FXET U —EUL COEAHNS DR L > THRZRS (K 2.12b), KNFr T
—BUTEAFNSBENT-IPEE T, mWF ¥ 5 U —ITEATEOIREE THAL = &
WHIFRE S D, Z O, %-:7J/77- Z D155 D HIER EE ORI EMIZ L - T
CO, BAFNE 2 IEMEICHEE T D 72121, K2 ODEIFRBEONE (B2 1E, EAHF 6 o)
DX ¥ 7 U —HEEE L&ﬁhiﬁ%&m*k%rbfné
_@ﬁni\mzﬁﬁﬂﬁm3oam7m/IﬁbF74—wkx7~w®am®ﬁ%J@
Mid-term <A /LA h—2 EBME=X U U7 \ZANT 2 EBREA « ERRARHFSE) (ICIE B
WZBAtRT %,

LOSO

& P-wave velocity at higher Ca
O P-wave velocity at middle Ca
3 ®© | _* P-wave velocity at lower Ca
® *
g 2950 ot
g LR .
= 2900 o 4
g O e
] K o,* 'Y
o 2850 OO
>
o O
] 2800} 40
[ O o
@] o
. " D,
2750 g TEERT 0
* e O
2700 : ‘ : : 1
0 02 0.4 0.6 08 1 Higher seismic Lower seismic
CO; Saturation velocity at CO2 velocity at CO2

constant saturation constant saturation

2.12. @BFRLY~ EAVEHRARESY I 2 b—a b, EEE#H I 21— 3>
W R TEHE SN 1B (P HEL cozﬁ’ﬁu@ﬁgﬁ%\o FrET ) —HEEELCHAELT
W5, (b) R 2ETREEOmNLESE (¥ t°7) —¥) IZBIBEANSZ CO, DX, ERkre
HER B PR (HEFR) =% U 7DDl ﬂﬁ;a&@f“ & Co, fafnE DA% Z ., IrEJE
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D C02 DEBY 2 EfE L THEE L2210 T 7e 5720,

X
H. Yamabe, T. Tsuji, Y. Liang, T. Matsuoka, Influence of fluid displacement patterns on seismic
velocity during supercritical CO, injection: Simulation study for evaluation of the relationship
between seismic velocity and CO, saturation, International Journal of Greenhouse Gas Control, 46,
197-204, 2015.

T. Tsuji, T. Ikeda, F. Jiang, Evolution of hydrologic and elastic properties of natural rock due to
mineral precipitation: Use of Vp/Vs ratio for permeability prediction, Submitted.

KRB EHEHIFEE (BP9 : Somerdayi#+)

R 72 L R I 1T S Ak FE & BT S DRI A EA

(FhE 4 & B 7 BE M EE)

UUTICRTFEA LR RIL, KRICE-oTHREINZI 7 ek ZBbo&EELZBEL., 7
274 FBLOA—RTF A FEETAKRIZE > THEREINTMET— FEBBDO A D =X 1
BRFETH~ANA M= ~ORiEEZRT, ZOBYH~A VA M=, Taves b1
KRFEMFEEAEHOWHAFHH, TRV EFonTnsg,

F—=ATFA K« AT UV ABOKFENE HE) ~OEGUEN A — AT F A~ DLEMITHK
FTHZL13E<mbNTWD  BEFDA—ATFA bO~LT VA FERIZLY EWD
HE &z EE2 7259, Lo, KEOTFEFTE—ATFA b« A7 L AEO X0 KUVE
MELIZLVEVES 7 T v 7V EEE LT A D= A LT +HICEEI N TELT, L
72RO T ERD AT o LV AHD S EAKRB T —EA~DISHIFHIEE LD, A—ATF A b -
AT v U APTTKGE & TR S O BER ZHfEIC T 2720, B d 4 —2A7F
A NEEWEFFO 2 OOA4, 316L (L0 EWREN) L 304 (X RWREN) ., BNEY k
e,

Al KFEF¥—T7%L H:4E&Eppm) EHVY (H:104 E&E ppm) OFUEHIXF L TIREAF
DEIEBIWNEY 7 7 v 7kET A MR HEES, ERAA - E—L4L (FIB) V7 FT7 U K
Beftids X ONBEE 7 BEMEE (TEM) 2/ &bt ¢, AR 04 < F R E 0 2L ~D K
FOEENFTRONT, 304 BRT U Az AW HEo 5 R & 6 iR a2
ITCELEDD, 304 BOMIERImIIAKFET v — U7 LOGAITE AUBIIEWTRZ R L7225, K
FRIZ Lo THFR Sl mEmIT TS 7o TEEEIBEBH (QC) | DOFFEZ R L7z 5 TQC) DOFFE
2P0 2.13c 12739, M2.13a B XN 2. 13b 1%, KFIZK o> THR Iz 1QC) M & A4
NE—=OFT I TRETHWMMELZ ~T, ZOHEMA I 7 afEE0RIE 6, 1QC) ik
MKFE T b SN RETRY 72 Al e L kE Tk &z (o w7 A NERERF DK FE
B OBT 250 7o) SBEOMHFDFICER T 5 2 &R Shvic, #iine & B IS
HREE LTz Z OB, A—AT A b« ATV RO 3 A b EMREA RELT S
A AR & TS O E & FTREIC T D,
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Fracture surface _# .y

a {111}y/{011}a’-M }}{
yrr / L :“

»,
"%

X 2.13. Type 304 A—AFF A FNRAT o L AHHOBEEREIC L 0 A& U7 /KEHE T5eEEE)
e (a) FIB-TEM (2 X > CTHILMIC S - E F ORI (b) () DB % —25 (c)
[GEBERH | Al o SEM 14,

ZA
[1liii]

K.E. Nygren, A. Nagao, M. Dadfarnia, P. Sofronis, and |I.M. Robertson, Effect of hydrogen on
fatigue-crack growth behavior of types 316L and 304 austenitic stainless steels, CAMPISIJ, 28, p.
301, 2015.

IKFEEZFIH L 7EFND T > 7 DFET)FER— R T Y > 7 DU
(BBHEE T, [R5 BERIG4)

PLFICRER SN2 FRIL, 7 =T A4 b « —RATF A bEED, KBIZEL-THEHS
NT-EE— REBBOA N =X LE/FET DA INVA M= ~OFitEL £ T, ZOHEHN~
ANAR—=U0F, Trv=7 b1, KEMHAAEHOMERFH, TR RiFsisd,

Alal, KFBEFIHLIZRMZ 7 v 7 OFT ) > 703, BHEICEOER S V28 LR O 2
FIFRALER A8 L CHED Dz, T OESIENT 7 e —F 335 L < ES R i O/
SAEY T, BERMEIIME Y DILFERT vy VB X OEN L OBENE CELT 5, HAk
IXENPZEORE =R F—IZBFR L. REHROET Y o ZIXE~ORI ) FHT ~
0 —FOREBETH D, ZOT7 Fu—FTiL, BED FFERMEICET 258 %2 . LR
B R —F B X T AWEGRBUAERDT TWD LRIOET VL LT BED S DI,
L0 =S TV a0, R BZII T 2 LA BB DV T & 0 BT E & 729
BEEMT D, ZoTTIUE, BIRREA IS, AMBO A EMZ T, B R OSEEE 21T
WBORmEET S 2 DOFMODEENIE Z 5 Z & 23R LTV D, EEEIZ OV T OMEARIT,
WY T e —F O®PEANT, WEOMMERE & REEITICH L T8N N D, =y VRIS
DWTHELNTAEREK 2. 14 1R T, ZOFEENRET VOB INE, BRI, B
IR EF AR DY LD TH D,
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H,-pressure, GPa

H,-pressure, GPa  _
" 2P 10401 12
N-E-. B 3‘5— i t t
o S
5 [l 3'0'——_\\\\\
2 2
= ) o~
- g £ 2,51 A
o] 106 @ “_‘5 /\f;
E g > 2,0- 7
= © o < 0)
[=] ‘= —_
E 0,4 E 3 15 b) 60
5 g £ 5, Y
5 =z o 10 )}
3 3 02 E = 7z
8 : r % 2 5 05
3 oy T 2
00-~~ = 0,0
-100 -50 0 50 100 0.0 \ N
| RTInf,,. kJimol-H, B | | |
¥ g o 10 -100 -50 0 50
H,-fugacity, bar RT In fb - kJ/mol-H 5
(a) (b)

214, (@) =vrL (FE]) ZBTD, KEOTHT 40— (GhEeE) (FosE) F7-1354 5K
FHES (B oK e LT, EHOTFLF— LR RLF—DELDEERN2H, 201X,

KRFEDTH T =BT HICo, Riix GHT2KFICLD GO, M. (b) kg4
LA DK EF L, KEEMNO0.16Pa B A5 &, NI D (111) RiEiE400ET 5 224 H
LTRSS Z &I BB,

IRVFX =TT U U REM GRPMRMAE ARk ER)

10— ARFHIRA DI EZI R R (GHG) 78T
(AT B, RIS AT N, T4 7 A 7 )VEHE)

AARD "R FBYEHER O 72 OICHRF LR T E R b nZ to—o2 L LT, #F»60
H—Rr=a2— TN« TXAX—FEOEANET END, 2T, HFETED LY
EDNEEITH DD, D WIEE O BRI DS & —Bd % 72 ki 58 O 5B - ik (CCS)
INE G IR VESN O M S . AR R L X —Z R LARIRBRE O A EE 2D, ZO
77 a—F TR A AT TR < L M BIRFEHEH B O 2RI 2R HIIZ o
2N D, AR = 3L X —OFH FEEME £ 7213 ¢CS o RTEEMEIC A T, AR R L X — -
v U7 & LCOBRBEROMELZRRL Z L IFEETH D, T, BEOAE, 77
AFz—, KBLRFBPEHTRVX— « X5 U7 O HOFEBNE: & 3@ A58 &2 S5
ET %, FEBRWREMERED L LT, FxITkO 3 >ORR 5 = 3L X —&JR & i AR
DT A 7Y A 7 NFHE (LCA) ZATVy, (GHG) MHEAFAE L : (DWEA—A T U7 TR
NEFHLUTEESN, TANVZ U —TREISND 7 ) a—Lfg;, ()4 Rxv 7, ¥
Y haTZrDOFT T —a rTEEIN, AANVE =Tk IND AT 4 —E L
BREE (BDF) ;3 LT, ({ii) A=A FZ U TDCCS & & HITH AT K > THER S AEPE
S, T — Tk S D HRAEKE,

B OHEMIE, TPONER TR SN TWA I —ARr=a— LA 7L (N A7 V) %
FEHT2HDOT, YaUBRERICL > T a— L ERICERESN S, &2 0L, ¥y
fa 7y BOMYERIAT D, ZOHMIL, S A A BREHE A O FEEATHEM: DAl O 72 8 |25
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RENT, T, @BOIEE R HECHE S D 31 AREHEY ¢, BFAEWIZILE S
IRNE T D CHRHAEIZ DWW TN D, 5 3 OHEINIE, B IEE TEIC K-> THRZE I LT
HOT, Fxix, KA TH D TR OF —XIZESN T EEfT 5, Fald, 3
DO D WD 7= 5 OFEREHNT & LT 1kWh DFEE IRV, BEOT-ODOHRME LT, &1
DEATIEY = VgZ AT 2 AR OREFER, 5 2 OFINET 4 —Br=o v 5§ 3
DOHEIFIE SOFC Z48E Lz, B#HT 2 = x L F—REDOEERE v MIEEATTE 20N,
Tz 13452 ORBECTREFHA TE 57 — X ZHESWTGHG 21T 72, B EE T ¥ b
07y DT T T —a I OWTIEL, LCA SCHRIZ X 2 R 22l % VT2, &% ORREE O
TRy DOFARBI R LUV BRI & L RE AT H 1T - 7=,

Wind power - glycolic acid: CN cycle

Wind power - glycolic acid CN: cycle
(efficient PEAEC)

Jatropha plantation -8DF |

Jatropha plantation -BDF
(effieicnt transestenfication)

Brown coal - CCS- Liguified H2
Brown coal - CCS- Liguified H2
(H2 powered ship) _

50 100 150 200 250 300

=

® Fuel production m Transport by ship g-CO2/kWh

2. 15. & —R B (g-C0,/kWh) O 3 DDFEIKIZISIT 5 GHG PEH B (g-C0,/kWh) , 2014 4
D ETEME D F-H) GHG f &% 579g-C0,/kWh T -7,

X 2. 15 1I2F LD HNTAERIT, 3 DORBET R TOPMNEITHAEDOKE M CHEH SN D LA
/b (2014 4FFEC 579g-C0, /kWh) @ 50%AKiili T D Z & &R L TWD, AS)-7 Y 22—/ (CN
YA V) ORKEIL, @y TEBRET NV a— VEMRAE /L (PRAEC) 2k 0, 7Y a—)LEg
DAEFENREZB ESEDZETHRTE S, LonL, 7V a—/LEO T )L X —5 1T ik
PR, o =27 4 —BL= U DU EEA L TWAH D, @ OX 21— L 5D HAR
DOEERIZIE, R Z EO Co, PEHEMNMEIRE L TRAEL TWD, Vv hua 7 7 HE-BDF
REEIZOWTIE , Uy ba 7 7 & BOF 24T 5 =3V F—RRERPEHETH 5, &
BRI, BIREREKFBORKETH, BN RX L F—EEOZ LT — - v UTIZERL, K
TR ERFBHEHAEC D, ZOPEHIT, BT Y 7 ORANF T KRFEEBREE LTEH
L. FoN—%BIT 5 LI R THEEMIHDIELZ LN TE D, FAIFBIE, 3 2
DR DT A N ZHE L TVWD,

P AJRET F L F— & L T DBLEIC I Bk FE D IR HE i i iy £ 7

(AT LT, ik T)

KE TR —RPE M 2 FIH L CHA R R VX —REBO N NE&Z MIFICT 5 2 LI,
A ARDEBEEN 2 FAREZ R VX —JHOF A2 KL T 28070 FEE RS Tn5,

F & 13 HyGrid (2012 FITFRNL S U7 AR AT RE = R L — L KSE ORI HE R % Y C 7= pEENT
T N—"T) LWL CL BT D HURBOER T L (X 2.16) ZBAFE L7z, I°CNER (%
HyGrid OFXSLA 3 —Th 5, BEIIEEOHFEMLBE T — 2 2 H LT, E/ik5E & kEHR
1% RIRFIZAT O BB ot 2 FEhE U7z, KFIL, BRELEEICE 246 L, FrG- oo =
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VAl —vay s VAT AUMERHIND ERETDH, ZOETATIE, RO 2ODF TV
avEEEB L BN EERTHIETNVE, KELEEZEBLTI2ETLTHS, 205
OFERIT, BICES) TRAELZENEZE NI~ TDHZ L TEEBRB LT VLR S
h g -

Wind turbine Heat Loss —  Electricly

® ZMWx5 —
® Capacity fechr 25% > Heat

Electrolyzer —--|—--!| FCV ]

—# Grid

-—pt abandoned — Tank — -

Houses

2.16. HurK A & R OBEDE T 1

IEWRHREMIME (NPV) & NERIRZE SR (IRR) 2 =R Rl O SR 1d, KB B iEaR E H o
HEEREEBLRL TS (K 2.17), BEOTEMEIC XL 52 EIRGEIC L AL, KFEh
FXE ] (CAPEX : BAMH) OBz K& L, ADELZR->TND, LrL, &
TIOMMFE MR & Z 1%, KRALEZBIL S E L5 A1V T, CAPEX D 50%D T A X0 %
WET D &, KEOMIE, Lo CKFBEEOMEIZIETHD, 7121, KEAEELED
BA ORI R X B RIZITKEAEER LOEENE IHOBE L bIKWo T, k#EE
PER L ORFB DI ANED B LR E DS I OO ETH D,

2,500 - r 15
NPV (million yen
2000 | I ( yem| |
€® IRR (%)

1,500 4 Lo
= 1,000 l 6
)
> —_~
_S 500 F3 Q\i
= 1
é 0 r0
>
O 500 - -3
Z

-1,000 - L 6

25 15 25 25 15 25 25 15 Price of selling

yen/kWh yen/kWh yen/kWh yen/kWh yen/kWh yen/kWh yen/kWh yen/kWh electricity
0% 0% 0% 50% 50% 0% 50% 50% ﬁ°g§\r§g;°t'°”

Model of "Only selling Model of "Priority to Model of "Priority to
electricity” selling electricity" hydrogen production"”

2.17. 3 DOFTTI/VORREEMHT O ERBFEME (NPV) & NEBINEE SR (IRR), CAPEX [X&EAM
THERT,

2A
A

K. Hirose, K. Itaoka, T. Fukuda, and S. Kimura, Study of regional economic model with hydrogen
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from renewable energy, Proceedings of the 32nd Energy Systems, Economics and Environment
Conference, Feb 2-3, 2016, Tokyo, Japan.

3. AWrFEET O EERM L

I°CNER IX. RA Y ® Helmholtz Institute Forschungszentrum Juelich, A—A FZ U 7D
University of New South Wales (UNSW), A =xw k5> K@ University of Edinburgh. %
[E D Southwest Research Institute (SwRI) L AZHRA RO D 7Tt RAZBHB LT, 2016 43
H 31 HEBILE, T°CNER (ZK[E, BN, 7T OHF 26 O LREL, 205 bEEED
L<EREFEEZLZDLTVWDLIDIF 4 BEHD (U /A KF, /L7 = —SINTEF/NINU,
California Air Resources Board (CARB). National Fuel Cell Research Center at the
University of California, Irvine (NFCRC), EFLHLY fLA TRAEIZM T 2 FHIL. U
INKF-ORFSE - EEFEEEH Y O LEE L | [/ U< EEE - 1P - BFHEHEER Y O F AR
FRAV JARET =T« Ty o= (UIUC) YT T4 Mz Lic, AU /A
RFDEBRES « 7w — VIR 2 452 2 2554 2 Bl & Reitumetse Mabokela Z(#% & [F]
KILFE R Andreas Cangellaris #dR2N LN KRFZFHI LTc, JUNKRFICFRFORFFEAE 1
UMW ZMRE T T 7T NTA U ) A RT3 r AR LTz, &tk 2 4 2 & LN R
64D L ry ADKRBHEETA Y ) A RFEZHNT-, WM KRFEOHEE 3 40
Collaborative Foreign Exchange Program (Z{h->TA YV J A4 RFEZ BT,
BIFFERT O TR IFE AN VL T YT O RN BIZHEEBRL TV 5, 1IFAO—flE2 2T
(X, I°CNER DOWFFEH 1FH0ET 52 412 6 DIE 2 FEN NE TR ZZTHN TR Y | £ OHlgiIk
E., B+, wE, FE, A > KRR T A—ARNZUVT7, 740K, Aay TR,
KAY, T3 0A A2V T, Tr~—2r, BA, ZLTEEIZKLS, YFTONFEHE X, 13
DEBESHEORFEES. 0EES#EE Yy v a /v AP T A LTV~ va v,
9->® I*CNER [HFEV — 7 a3 v 7O s L3, HikEZ#H-> T, AT, B0
WFZEF IS 25 BEBI DI FEE & LFRm AR L TV D,

MRS SER REIZH1F 5 [°CNER FrE— 3 v « EF A

2015 A2, TPCNER IZ MRS =R D2 TOHOET A « 70 /T AEH Y3 5 {23 WebsEdge & #24E
LY O 7 rnE—a vy - BT A Z/ER L, 2016 423 H 28 H~4 H 1 HIZKkT U VM
7 x =y 7 ATHESI MRS EFESATHBE SN, MA T, ZOovT AEERHER Lo
7o, 2016 FEERETMRS DU = 7 A MIHEHINDH Z LIZR>TWDH, ZOOET
ONYHRBER ST 6 FIRRE TH D, ZOET A DEIEHEITA T I°CNER MEA T 5720, 5
k. EOFBTYMETO Fut—3va VIZEHRT 2L TX 5,
(http://www. mrs. org/mrs—tv/)

(https://www. youtube. com/watch?v=xkM6rys_SYM&feature=youtu. be&list=PLGVe6BxyFHNV7P
X5TGEqaiEhSE9 JEzyNg )

EEF B 73— b F—3 v 7 (Partnership for International Research and Education:
PIRE)

PIRE 7'v 7' A%, KEENLAFEME (NSF) & BARZRES (JSPS) O3[R~ m 77 A
T, NSF OERET R0 7T LDRN TR EDH D, BEANESDOEDOTH LD, PIREIZHK
DRFFITIT - EBRILFEMRICE et L, ORI RMmRE B A ZALH L, A
HICEHEEM RO ALADOTE D AMEBR L. FEV &2 EERH I 5 B R D1
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WAREN AT DL iZd D, AU /A RF & I°CNER 23 PIRE 2B 3EFZE L [ “THMEY
BOMAGHEMEB LZEE I OEEREOAEFEICE TS A ¥ —7 = — A (Integrated
Computational Materials Engineering for Active Materials and Interfaces in Chemical
Fuel Production) J 1%, I*CNER 23FH5ELAIY: L EBROBAE 2K SRR TH Y | 2015 FE
NHAE S FMICE > TEEMEE SN D, 6T, ZHFTUNKRFIZE > THIO PIRE 7 1
7T LOE[GLEIRSTND, ZOTrY e MIIA Y /A RF, JUNKT, /—RAT =X
BURF, AR TN HLyYeamy Ry, BYTHNAN=T REAN—T L—IKROWEE
MREELTWDL, AT B 27 MINUNKRFE—A Y ) A RFEEDO S F O —R NG 5 —
BT, AU ) ARFIZHDKETLA—=N—a B2 —HSHMZEAT (National Center for
Supercomputing Applications : NCSA) D 1 ##/FTnWb, Zo7ay=y M, 41U /14K
FORYRE R AR5 FHA L RS, 1°CNER ORHi§aR0HE TR, £ D2 TE N
MTIT9 &), BELIMHATHO TORMVMATHL, D07y =7 FOYEIEENE
2015 4 12 H 7 HIZTA U J A RFETHDL. B KOBFZEE DS BEDOWFFED 5 ATV T EHE
TR oTz, 2016 FEEIIIKEOLENNINKRFEFI D 2 7 HOD PIRE BT v 7T L

[x=FU(s) ION] OFfA D E D | 6 4 OKE NI FEAEN 2016 426 H 1 H~T7 A 31 HIZ
JUNZFLTI S,

California Air Resources Board (CARB)

2015 4F 10 A . I2CNER DA > 737 k& HEMT O AT REM: 2 & E 4 2 8 E 4 CARB /b2 1T Hi-
Too T OWEEORFIE, 17CNER ¥4 O FALMIEE I R X — « TF U 2 R & LA
T, YA OANNEMEEAVER LT-, Sofronis AT 1% 2016 4F 2 12 CARB Z i1, /KFE R
T = a BT AREEMEIR KO 2L X — RIS T B A 55 B TR IS 5 AT HE
PeaEtRoTe, ZDOFMDEE, Sofronis FrRIFHMEED 7 LB T — a3 v 22TV, £
DONE DT CARBHEAM A FIC L7 FiRd FE > 7 (6 9 O & DILT*ONER X DR 72 5 72,
F7-. Sofronis fFEIZ CARB D= /¥ 7 5 7 « 47 (Y —Richard Corey KI5 L TN CARB X
BHEM 7 1 7T AE{E# Catherine Dunwoody K & £ L7=, Z DT I?CNER & CARB 134
EIZE L, CARB 2N UWIZEFT D 1 — R~ » T OME o fel S, MELOEEME & a0, BREH
B L KFEA T TEAMOBNIIE L THEOASBROEELIRDL Z L Lo, ZDRER,
kDM /1% FED 25 b DITT L T°CNER/CARB DU — 2 ¥ g v 7 & fHAERRMET 2 3Him 4
TEHNZ R DT,

US Department of Energy (DOE) & DAZHE

2015 4 JE | /K SE 3 A M BRI ZE 3 FT O Somerday AT ZE# 1L, Sandia National
Laboratories (23T, DOE Fuel Cell Technologies Office @ Technology Development
Managers (TDM) &t EHEL ., W< OO v =7 haFELT-, ZOFE., Somerday F
ERFZEEIL TN & OBEHEOFE LAEVWEBL T e Y =7 o ECEERHH, EB%
PIRMORB L 2T, BHEIHEEZA->TCWZ, b7 ev=7 b ZBET
% FLBERL 53 13 TPONER 23T > T %, Somerday FAEMFFEHE 13 2015 FEERITT FH A
P>« T k=4 Southwest Research Institute (SwRI) DFr7=72HAT 252 1T A
Too RIRIED EHEE L DG BKBHEEM BT 2 RN 5 Z & 1272 b,

Sofronis T 1% DOE Fuel Cell Technologies Office &i#f&% & 0 7273 & IEOFILEIZ
BT 2 MELD & LTWDH, ZFOFTY > b D.C &3, DOE OFERERZE
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fi<i% (Annual Merit Review and Peer Evaluation Meeting) TEHiE & L CToO&EL
HoTUW5B,

2015 4 6 H 23 H., I°CNER (X Erika Sutherland f#i£: (DOE Hffi~>*— %) & Amgad
Elgowainy f#i+- (Argonne National Laboratory) % JUMN KZAIZHEFF L 7=, Sutherland {8
+ 728 I°CNER Z#Rh#L7=D 1%, DOE & I°CNER OHLEOF|ZE &2 ER Y . 1°CNER AFEFoO/KFE T R
X —BEE N ZHET 20PN HM TH D, Elgowainy L, &ERICIKSX, HIKIC
EEEERT 5 2 & 200 5 iFge i B 2§k @8 L 7=, Sutherland & Elgowainy OfifEi L~ L
BT =g TR, T°CNER DIFFEET-H & OSEITBA L, I°CNER & & Lo Jul K+
DI DR Z R % B LT,

National Fuel Cell Research Center (NFCRC)

BV T FN=T RET —/3A RO NFCRC & T°CNER 1., B EE AR CBE+ 5 SOFC i A
D BRI OWT U AT AR LR Et O E T ) L TWnWbd, 2T, 7R s
YRR EY) 2 4f S B & SOFC/SOEC (ZBE7 2 A FE 3 2 - Tuv%, T°CNER & NFCRC
DO HLFEINFZE 2 58 5 728, 2015 4EEE 2% NFCRC BT & @ Jack Brouwer ##%7% I°CNER D%
BRI Em STz,

ECOSTORE

I?CNER [ZFRINE A 1T HL S A & < ECOSTORE 71 =27 h T4 EMO Y —2 T MK & Fi
fELTWD, ZoFrayz=y hoOBML, KEIFRICBET 2 2E 2 RHES D 72 OIZBRIN NS
DY =T HBIOETFORZEEZ KT 52 LI2H 5, B TIEE OEEEANE S ECOSTORE
DEFEHETH D, [°CNER OIKEELATIEH OKKBIFAMHMAE) noo7vey=2 ho
TV R o= NP —E B TN 5, 2015 4 3 HIZ UM R0 8 L7 2 B @ ECOSTORE
U—2 gy AICBIE LT, I°CNER |X 2015 £ 2~9 H DR, KA ® Helmholtz—Zentrum
Geesthacht & L2244 Sascha Dietzel Z i 2 AiL7=, ZHUTHNZ. [Fl*E > % —® Le Thi Thu
%8 A 20 H~9 H 20 HD[#, T°CNER ZihiL, KIETTHAEOFREDO FT2RIHE &7
HWHE %52 1T 7=,

Helmholtz Institute Forschungszentrum Juelich

T°CNER & KA > ® Helmholtz Institute Forschungszentrum Juelich DA IEE - 7~ DL
2015 FEETH D, BEL W E TV LRV YHESD B A L 8—Th 5 Harald Bolt
HAZ DTN KRS T°CNER 2 96D CRENLTZDIE 2015 4E 7 A 13 H 72 - 7=, [R%d21Z 1°CNER THh
1 HZESS L CHFEAT/ ek 23 e, AILEE L ma L, Sofronis ik &7 LVERRA
1To7, ZAUTHEE ., TI°CNER 1L Sofronis FTERWAHFEMZ 2016 49 H 17~18 HIZbH 7=
v Juelich ICYRIE. ZOMORICY —2 2 a v 7 TT LB U 21TV, BEL RFRAB L
R A K7 OB A 0T 2 ESILHFEIC O W TERERD L, ZHUOHEARE O
HI?CNER & Helmholtz #A& IR O iz THFGET —~ 0B &2 50 L7 SCEE B L=,
INHT—=liE, T bAREMEE T I v 7R (PCOV) /R, FEREms i, R E R
b RIREL Bt/ FEA A . EAE M, R RAE S HagmbrEE, SRt T3 L ORNE e B b
MOEAFT I 7 ARENEENTND, WHFERTIX, BEECR A R ORI 0T 72 /)
IREh A2 &4 TH A D72DIZ, Juelich (X FA Y #EH. 17CNER (% JSPS (Zxf L, &4t %
HiET 57 at212Hh 5,
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University of Oxford
AT 1%, University of Oxford IZ31F 28 LV 8l (HEmS) O ILAEAFZE & 3% et 2 2T 5 KkHE
GAHL RIS (Strategic Advisory Panel) OFEEZEDH T\ 5,

University of New South Wales (UNSW)
[*CNER & UNSW & DASHiIE, I°CNER & 272030 Db D&M DA — A + T Y 7465 Tom Yates
KON HIZ &0 2015 4EEEICHAE 572, 201546 H 24 H., UNSW OfRFE[H]23 1°CNER %5
7=B2D A 23— %, FionaDocherty Kk (Pro—Vice Chancellor), Chris McKenna X (Director
of International Development) . Adele Pitkeathly X (Director of Studies of the Institute
of Languages) . Tom Yates IK (Consul-General and Trade Commissioner) . & A K
(Consulate-General Business Development Manager) T 5, 2015 4£ 8 A 7 HIZH Y I°CNER
i ARERH O PIE, HRUKFEEAraEE (WHTC) 2015 OF%K Attilio Pigneri fit:, h
G T —a—RKb—ar A=A TVTOEALNBINBEGRIB L O T =
v 7R (Manager of Government and Affairs and Advanced Planning Manager) ¢ Andrew
Willis X & Mario Filipovic K. A—RA& b7 U T iRfEFHOEPEEY Tom Yates K, 4 —A b
7 U 7 RBHSR S E R R O MR RN E E Tz, £72 20165 4E 10 H 6 HIZiX, IR
=— M EFEMBOSKE Ray Williams K&, =2 —HV U A7 2 — LV XE GBI OEEH YO H
AY 33 v 3 F—Geoff Walker Fob T°CNER ZFhRI L7=, SWFEFTAEHRICEY &5
BB E LT DR AO—BE LT, 10 A 11~14 BICA—A T U T7OY R=—THfES
Mo HEFUKFE A &5 20156 (WHTC 2015) Tk, ERALFT R ¥ —ZWAFIEHT R ORA
FALIFIEE & KB AT TR OFKEEFALIFIEE A 1°ONER &2 AE LTS, 2O %EN
Rz Lz, ZOMMF, PEEHFZL UNSY BRI L, ATREAR R EBONFIZ OV TEE LA
Too SHIT, 2016 422 A 4 HIZIUNRZATIT o472 TP CNER/UNSW EER & R U — 7/5/71
1%, UNSW OAffgeE 2 4. 97245 Francois Kondo Aguey—Zinsou 25 & Youn Ng #d%23 7 L
YoTr—yvarEitoi, jLJllj(%}: UNSW & DRZBIIBAE G EITH TH D, 25 DI
FREATE, HESL SE 5 72IC Sofronis Frie &34 [LERHHT 2016 4EEEIC UNSW 23405 TETH
Do

JFE R F— L iERE

T°CNER 1%, /KFE DB ORI 2B 5 2 5528 BT 2 SLaE R RORREE T JFE & W /) BEfR
\Zd %, JFE O & B3 1°CNER /K FEE A B PR D B B 5EH CTo 5, Sofronis ATk
232015 4 11 HIZ JFE 23 L7=Z & T, ZOHMIIBERIISHICEE > TV 5,

Robert Huang =+t D3kFh

2015 4EF£ | Synnex Corporation &, JUMNKFET/NN—hK « 77 /T ML T LI —v v -

% — (QREC) DAIRFE TIVUNKRFAZEH L TEHH D Robert T. Huang K7S T°CNER & 7441
72, Huang IKIZ 2010 A2 QREC (ZHIE L=y, T HMIRRROEER Y — X — %2 Fhk L,
FEREE YR AR ZfE 5 L FRIIFIC, ZEOIER & L TN KRESBROEBMLICE /T 5
ZEiTH D, 2016 -1 H 25 A, Huang IFHFTOMREZEMT 5 L & HITHFTTIT> T D
B DG A AT 572 9DIT T°CNER Z iz, O, [RKITAFIEIT 2 N&IZ 7S L.

Sofronis AT & HY H MR & W2, 1°CNER O SRIIPHLA & & HICFENICBIT 5 F 0|
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DHINLE S ITFIZ L > TN RFZDEB L 2 THEOMRENE E O HEET 20OV TEELA -
776

ENB L OCEEERICRIETEE

FRIEE AT E 13, KBUTFEM B ORI OO DERE R v R U — 7128\ T, EHET X
JLX —pER (IEA) DO/KFEEEHE (Hydrogen Implementing Agreement) % A7 32 Ol
Ml L CHEE KR ZRZ LTS,

e 2 K EAEFFEE TG IR T F L X —FF28 2013 4E 12 HIZAIRE L72/KSE - BREFE Mg s 2
DA N—=Th%, FAEHESOBINL, () KFEZFLX— « KEFEOEEMEIIKT 20
FEOBEMRE ROV R THNLT D 2 & (11) EEOEEIHEAZ RO, ARG /A
FND 2030 FFETICINDOHRENZREXTHe— Ry TE2RETHIETHDH NMAKRKE
FITFRAD S DB IMA L N—=34D5HD 1 N Th b,

T EAETIEE 1T, IR R 5 2 D HIERBRER EEE BN e DR B R D A /R —T
%, MATHEIRIL, AARINEOWECS 7uy =y MailEd 2 2 LIZRIREEDE
BRIZEZMLTWS, dtZBRIT £, ERREERE 7 7 2 =7 b2 LD 5 et 7EH 58
BHEDZERR A /=T, &6IC EHERTEREIEHE ] CKNSF) OFBERA N —HF
HTND,

A %@L T I’CNER D 7 — )V s &k

YFFEATIE, EESPBE CHA T R AX —Z Al - FIHT 2 & ) i Ml BEE 9 5
BYxl FERIET ST RLF— « TFH U T RAEMOREN Zifib T 572, 2016 FEHE A —
ARNZUT OEFHRWEEEHE L THEANLD TETH D, Andrew Chapman 18 13 5LHR
RETZFLF—tE - BEAZOB L EZ2IGT 2 TE T, A4 —A N7V TBIFT
ERBORA 7 4 — L LTHAZRIAX—OBOREA 7T « Tr v =y MR LT85
REbH 5,

Collaborative Foregin Exchange Program

T°CNER @ T[Collaborative Foreign Exchange Program| . HAARANZ 0 E T B FHIZEE
DS OIREERE TS 2 L 2R T 2DICHKIT N TWD, ZOHIEIX, BELOH HHF5EE
M2 =TT 5% EE Science Steering Committee (SSC) DFAIZMIT THEH L, &
RINTHGETFERIC 1 S—VOMEFZRIET Lo RKROTWD, BHEEKZTGEE
!Z Institute Interest Seminar Series (IISS) T V¥ LT —I arZ{TIBELININ
TW5, 2015 FREIIMIEE 34 (HAAN2HA, TOM14) B4V /A R¥EPT T4 Mahsli
ZIRE L, KR I,

WPI Faculty Fellows Program

WHFZERTIE 2014 4R 28717272 WPT Faculty Fellows Program Z Ik L7z, =@ HBIL, o+
DENTZ R - B OA L, BT 720528 S LN KS2/T°CNER C 2~3 » Ao, FEH,
EEREY . MEFERTBE O AT O O &R T I EICH D, ZOHIEEIL, [°CNER TIEM OR%IC
it < FTREME D & B ANE AWFEE O AR I > T\ D, YIFEFT ORI 72 B X, U Y
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—2AFIZ LA F O REELTDIC, ZORIEEZ NN KRFORGOEMBTHLAL T a s
LA 100 70 I L0BLRA— = 0 — )V RZAEIE I 027 NMIHEETHZ LT
HD,

I’CNEREIF—- Y —X
[°CNER B X F— + U —XDOKREEHOOOE DX, A, ENLAFSEET, BhERESE, BUY
%%(ﬁ%%iﬁ)®E%:in:%4®igfyﬂ~%%%oﬁéckfkéo%wﬁﬁ
(2 BFZEATIE 21 B Ko 5> T°CNER & 2 F—T 22 £ 0kl E (19 ZIXHAALISL) 2L
Teo 2DV Y —ZXDIEMALDT=OIT, HEFHABHNOFTRICEHFE b ERICESE, ek
T— MHIEZEALTI’CNER OIFFEE 2 G CTHEI T —OREMRHEE L HKRTEDH LD
W L7z, B —EEOEOES S ZPRTIVUL: B 74V =T KF¥/N—7 L —#K Gerard
Marriott ##%., FA Y O=2—V BT RN T — « KEWHHET ¢+ L7 X —O0livier
Guillon %, BW 7 /L—7" « ¥ NUBAMANELE OKFEEAM/FERE) Monterey Gardiner
#Hf%. KE Coolerado Corp. LT Idalex Inc. FALAFZEHE - fll¥#H Valeriy Maisotsenko
HEHPE, AV R332 7 BPPT e « A AT 7 J v P —HilfRI&E Eniya Listiani Dewi
it Th D,

Institute Interest Seminar Series (IISS)
YFZEATIIE T E O Ry Bl SR 2 HE LD 5 72 I EMIHYIZ Tnstitute Interest
Seminar Series (IISS) ] %ﬁW&LTW\éo2m5ﬁ¥;i18@§ﬁméhij7t\ﬂ‘ T 294
DFEEE DR E T2, FV U —ADOX LR HIEMELE X D720, 2015 4 I35 T#HE M
DERITGZATUTOEENMZ LIV
« FEIF— U =X ~DOBNN%E 1°CNER SO FNAE FHERIC bk L, & FR LT
HHET AR DR A - T,
B IA WS Z T 72 DI KRR AT T2 EEOBEIZ 55D TWDH, 1°CNER O 7
27 HA MITVENF T2 28, 1°CNER £ LV OERRICR A X —&2 50 | K7
N—"T% L TREDOENA— /L% TEMFZEF . T°CNER A »/3— T, B, BF
¥ X L RADOTEERBICEEFT D, ETH D,
T I —ORREHIR BB Lz, Zhicftbb, FaF L0 < oEmoisniTh
NHEIEBEIST—ZEETLHZENRDLNTND,
T, FEEE TR AFECEEICHMN R S LB T a VEELIEZD L O K
W, MBIEWVEEIR ANy 7 75 0 0 REROHBEEIZHLE S U —XRbrh 03725 &
FEFH TN B,
2016 FREICIZ T v FH A LI T —ORRBL TESN TS, [t I F—oFRiE, o
RETLLNEI T —DHEmICL Y ZL O EENT D Z L TH D,
LV RHIZRZE N E Y 7 RER T, SR EMER E 2B X TV D,

AV IAREFTTA FDEE

I’CNER BXNE S WD, [EHEMEDO AR DO OE D LR o TNDIDONA Y ) A RFET —s3F -+
T R—= AV A RE)ICBITEIYTTA MEBATHB, AV VA RETT T A NI
RN > T LUV DORFGEE DS N % 58 U T, ARBFSERT O 4 W%&I%%ﬁ%&%mwéw_
BN TS, IHIT, JUN - A4V 7 A WRFOBER OMGERIBIFRIX, T°CNER (KD 5%
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SAICE % 7= 5T #7852 5.2 TV D, JUN - A U /A i KRFZDOBIR K O T°CNER O
ERMbzHtES 5720, 37 74 M TITONRVMEAOBNITU T D LB TH D,

Varab Y 4= 774
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T 4 VM LFER R Tan Robertson % (FARMFSEE) . 2) / — b/ A LK% Ken Christensen
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N L7ZDiX, FED Tlesanmi Adesida #fz, EERES - 7o — SVERIKHH Y EIF R
Reitumetse Mabokela %ZTX WFZeH Y B2 & Peter Schiffer H BB - 2 EI%HH Y Pradeep
Khanna 4%, TR EMFPEHY Jennifer Bernhard 8%, Hffi{Eli4 7 ¢+ A K Lesley
Millar-Nicholson Z50 . KRESNL A —/N— 2 2 ¥ o — Z G HAFZE TR Ed Seidel #d%. 7/
LA FE TR Gene Robinson 25, PE¥ - (¥ AT A TREFERE Rakesh Nagi #d5 .
B R Matt Ando #d%, iSEE 7 4 L 7 Z —Evan Delucia ##%Z/2 EThH 5,
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HIZ T H A~ CRE MR RO FEERE, W Vv 7 77 57 0 L7 X —BAMH
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FABEHED 1Y 1 KF7514

AR F X Mabokela B EOFE 25217, 201647 H 28 H~8 H 9 HIZFTA U /A K
%35 . EducationUSA Leadership Institute (&M L7z, BATOA U 7 A KFETUNK
¥ EducationUSA A =37 F 7T a2 FHIZ OV TIE, 2732 6 @ [T°CNER
BB IUNKREEA D A REOMHFELE (BEducationUSA) | ZE M,

Tim Barnes DM A Zz0512

T1linois Strategic International Partnerships A YU /A4 KFF 4 L 27 #—Tim Barnes
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LMD 2520 T°CNER ORFFERT & fLF:. PIRE 7'm 7' MR o 7ok D & F4 - i
FDYRE AN D W TIM KR FZAE O FEFEE & SfIZEE LA > 7, Barnes KODKFHIL, LV
JR#EL7S EducationUSA A =3 7 F 7D —E L L TEBE L, FFEMIcO WX, B2 32 6
? TT*CNER ZB A T2 UM RF L A U /A REOFFRERZAR (EducationUSA) | &M,

G SN g e T P FHE

[I’CNER 7 F A MIA UV /A RFOTFE LEE L, 2017 ERABEZHIE L T —7 v - A
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AWFIEITIZ, 16k 6, BHFMREE IO LIRS EEsmE 12 m LS 580 —%
TERIHNCBfE LT\ 5, 2015 AEBEICIE, AMIIFTRE SR O 7912, BB T SCREEAHE
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DI L 725,
2016 4~® T°CNER Annual Symposium (%, [FtERRICLIAI—ARr=a2— KT/« =%
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250 4 LA EORFFENRSI LT, 202 A ISV —27 v a vy 7OHRMIT, 1) FHE
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2016-1/7E FUNKZE H—R>Z1— RS- TRV —EBAFEFT(I°CNER) BRIFAAZTERFY MRS
(2016-IR7E)

2016-IR7E HMNKFE KERTFRFT MR T FEIR 2502

2013-2015  JUNKZE JU->T7STERBRU-I-BE - Bu%

2010-2013 NINKE KERTFMAF T FEIN 2%

2010-2013 HNKFE EFEET> Y- 2%

2009-2010 Senior Research Fellow, Mechanical Engineering Department, National University
of Singapore

2009-2010 NMNKZE RREREFRBEMHAFE /- BEZE

2006-2008  JUNAZE #MEEITZFR HZUE

2001-2006  SUMKZE TBYBLFHAITA HEZUE

2000-2001 HREIKRT AT LATFE-ZR #ERR

1997-2000 EHEREIARZF WS ATLATFEIR-FR B

1993-1994 HREI AT #MSATLATFEIR-FR ARE

1991-1992 Bose Fellow, Bose Center for Advanced Study in Natural Sciences, University of
Dhaka, Bangladesh

(#HB)

1997 RREIARFAZEGREHS AT LATFERETHRE ET &L (IF)

1990 M.Sc. in Applied Mathematics, Faculty of Science, Dhaka University, Bangladesh

1987 B.Sc. (Hon's) in Mathematics, Faculty of Science, Dhaka University, Bangladesh

NETORTORHRRE, PTE-ILINER

(% HFRMNILARIEEZBSNZATECOVT(E, Z0IEBE%HAET)

(1) BERANRUZEAIRESHRKEICEI 25/ BRRE DT

EEBEARRE SHEECH I DRIEFEERREZETE IR N FEBHRNZIICHARL. RERICKIDZOMHETZIT>
Tz COBGRRIE. RILYN D DB ERRE D FIRE DI IICEDVWTHEINTLS,

COROVERRICED. FIRMEDEKLVEEZIENS. BEREMIOEERE ZE DRRNEMNX I Y1) TIEENT
HEARE SENREZEDLZIRE(CT 2. ERECB BRI R NM#EIIENIZ. (Sources: International Journal
of Refrigeration, Vol. 29, Issue 7, pp. 1175-1181, 2006; Applied Physics Letters, Vol. 91, 111902,
2007).

(2) BRI ORER/IES AT LACHT LR F MBS INCREI 2N FIL— LD - IO
H—p D OISR/ B> AT LB DR FHAEIE IR I 22N F I — AT - (3 h BB TRV
Fn, BLTINSRIRETOCRDFFHCWEATHD. BEHULRBSCESABEREROERLE, k2 BR
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BRI/ WA AT LOEERIVAITEBE LLE TED COMFTRERE. IRBFIRRECOVTDIBERA B ZHITI DEICKREK
Z5UIe. (Sources: Applied Physics Letters, Vol. 90, 171902, 2007; Applied Physics Letters, Vol. 90,
171902, 2007).

(3) SUNTIADIBIEHILE I LEKS T ADIRET > MOE —TsHRRIDFFE

E— D ORER/IRES AT AORNDZHMIEEG. HEENZ (EZFEORNFHNINESM. GibbsDiEE!.
Maxwel DBEZRROB RS EH N, BFEINTLS, TNICED, IREEOI>Y MIE-PICAIE -, IREFIDEL
B, LEEA IREREEZDNMRDIEFEICEHEDDIENTIRECIRDI . COBFERAIENTE EARIRES AT ADIRIF—
EZORAE(CHEDHDIENTED, FLIORME(F. IWEHDHEE L0, [BIRISEZRS I LICEEMUL TV, Fe. 5
TlE. coxk@EmZFERESE. () SUIFINADEBIEHIILSDAEZEREEROKS AT A, (ii)/EMRSE(Maxsorb III)&
SURRTBDIZH DA AT L ORE I MOE-RIDBAEE{LZ1ToTU\%. (Sources: International Journal of
Heat and Mass Transfer, Vol. 52, No. 1-2, pp. 516-524, 2009; Langmuir, Vol. 25, No. 4, pp.
2204-2211, 2009).

IR IES =
(1) ERMzE

a) NHZARIZERFCOREFRER BR-BE-LERE
e General Chairman, International Conference on Innovative Materials for Processes in Energy

Systems, IMPRES2016, Sicily, Italy, October 2016.
Invited Lecture, International Forum for Green Asia, Fukuoka, Japan, November 2015.
Keynote Speaker, IX Minsk International Seminar “Heat Pipes, Heat Pumps, Refrigerators, Power
Sources”, Minsk, Belarus, September 2015
Keynote Speaker, Polygeneration 2015, Chennai, India, February 2015.

e Invited Lecture, the First SERIIUS Series Symposium, Bangalore, India, April 2014.

e Organizer: Global Strategy for Green Asia — MJIIT Joint Workshop, Malaysia-Japan International
Institute of Technology, Kuala Lumpur, February 2014

e Keynote Speaker, the 22nd National and 11th International ISHMT-ASME Heat and Mass Transfer
Conference, IIT Kharagpur, India, December 2013.

e Keynote Speaker, the 6" International Meeting on Advanced Thermofluids (IMAT2013),
Singapore, November 2013.

¢ Keynote Speaker, 11th China-Japan-Korea Symposium on Carbon Materials to Save the Earth -
Materials and Devices for New Energies and Environmental Protection (CSE2013), Nagasaki,
November 2013.

e General Chairman, International Conference on Innovative Materials for Processes in Energy

Systems, IMPRES2013, Fukuoka, Japan, October 2016.

e Keynote Speaker, International Conference on Green Energy and Technology (ICGET),
Kitakyushu, Japan, August 2013.

e Plenary Lecture, 10* China-Japan-Korea Symposium on Carbon Materials to Save the Earth -
Materials and Devices for New Energies and Environmental Protection (CSE2012), Guangzhou,
China, November 2012.

e Plenary Lecture, 2" KIER-Kyushu U. Joint Symposium on Green System and Materials, Jeju,
Korea, September 2012.

¢ Keynote Speaker, VIII Minsk International Seminar Heat Pipes, Heat Pumps, Refrigerators, Power
Sources, Minsk, Belarus, September 12-15, 2011.

e Keynote Speaker, 4™ Workshop on Solar Desalination Water Treatment and Utilization, Jeju,
South Korea, June 2011.

e General Chairman, International Conference on Innovative Materials for Processes in Energy
Systems, IMPRES2010, Singapore, December 2010.
e General Co-chair: International Conference on Environmental Aspects of Bangladesh (ICEAB10),

Kitakyushu, Japan, September 4, 2010.

e Keynote Speaker, 2™ European Conference on Polygeneration, Tarragona, Spain, March 31,
2011.
e Invited Speaker, Solar Energy Conclave, New Delhi, January 2010.
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Invited Lecture, 16" Mathematics Conference, BUET, Dhaka, December 2009.
Keynote Speaker, Heat Powered Cycle Conference 2009, Berlin, September 2009.

General Secretary, The 8th Asian Thermophysical Properties Conference, Fukuoka, Japan, August

2007.

Invited Lecture, International Seminar on the Future of Heat Cascading and Energy Systems,
Tokyo, December 2006.

Plenary Lecture, 8" Cross Straits Symposium on Materials, Energy and Environmental Sciences,
Busan, Korea, November 2006.

Keynote Speaker, Cryogenics and Refrigeration — Proceedings of ICCR’2008, Shanghai, China,
April 2008.

Keynote Speaker, International Seminar on Clean Energy, Durgapur, India, October 2007.

General Secretary, International Seminar on Thermally Powered Sorption Systems, Fukuoka,

Japan, December 2003.

Keynote Speaker, International Conference on Building Systems and Facilities Management,
Singapore, October 2003.

Plenary Lecture, 2nd Japan-Korea Joint Symposium on Energy and Environment, Fukuoka, Japan,
October 2002.

Keynote Speaker, KSMTE Spring Conference 2002, Masan, South Korea, April 2002.
Keynote Speaker, BSME-ASME International Conference on Thermal Engineering, Dhaka,
Bangladesh, January 2002.

b) BELIFv—IvIN\OBFRHFEE

Journal Management, Kyushu University, 2013, 2014, 2015.
Thermally Powered Cooling Systems, University Teknologi Petronas, Malaysia, 2015.
Solar Powered Adsorption Cooling, University Kebangsaan Malaysia, Malaysia 2011.

o TEE7HTI-RE

Executive Member, Heat Pump and Thermal Storage Technology Center of Japan (HPTCJ), Low
Temperature Heat Utilization Research Group.

Member, American Society of Mechanical Engineers (ASME).

Member, the Japan Society of Mechanical Engineers (JSME).

Member, Japanese Society of Refrigeration and Air Conditioning Engineers (JSRAE).

Member, Japan Society of Thermophysical Properties.

Life Member, Indian Society for Heat and Mass Transfer.

Life Member, Bangladesh Mathematical Society.

Life Member, Japanese Universities Alumni Association in Bangladesh (JUAAB).

d) BEIfE0RE

ITEX Silver Medal for the invention “Innovative Solar adsorption Chiller”, at (23" International
Invention, Innovation and Technology Exhibition, Malaysia), Kuala Lumpur, May 2012.

Best Presentation Paper Award, the 5th Asian Conference on Refrigeration and Air Conditioning
(ACRA2010), Tokyo, Japan (Award issued on 1 March 2012).

IES Prestigious Engineering Achievement Award 2009 for the Development of Adsorption
Desalination cum Cooling Technology, 31 August 2009

Outstanding Paper Award, The 9™ Cross Straits Symposium on Materials, Energy and
Environmental Engineering, Pohang, South Korea, 2007.

Outstanding Paper Award, The 6™ Cross Straits Symposium on Materials, Energy and
Environmental Engineering, Pohang, South Korea, 2004.

Selected as One of the Best Ten Papers, International Ab-Sorption Heat Pump Conference,
Montreal, Canada, 1996.

Best Paper Award, Japanese Society of Refrigeration and Air Conditioning Engineers (JSRAE),
1995.

e) BNMEOREDER

Editor-in-Chief, EVERGREEN Joint Journal of Novel Carbon Resource Sciences & Green Asia
Strategy, http://www.tj.kyushu-u.ac.jp/leading/en/c_publication/evergreen.php

Managing Guest Editor, Applied Thermal Engineering, Special Issue: http://ees.elsevier.com/ate/
Editorial Advisory Board, Applied Thermal Engineering, http://ees.elsevier.com/ate/

Honorary Editorial Advisor, Ganit Journal of the Bangladesh Mathematical Society,
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http://bdmathsociety.org/

Editorial Board Member, Advances in Mechanical Engineering, Hindawi Publishing Corporation,
http://www.hindawi.com/journals/ame/

Editorial Board Member (Up to 2008), Engineering Sciences Reports, Kyushu University, Japan,
ISSN: 1346-7883, http://www.tj.kyushu-u.ac.jp/info/online/index.php

Editorial Advisory Board Member, Open Mechanical Engineering Journal (OMEJ), ISSN:
1874-155X, http://www.bentham.org/open/tomej/

Editorial Advisory Board Member, Open Thermodynamics Journal (OTher]), Bentham Science
Publishers, USA. ISSN: 1874-396X, http://www.bentham.org/open/totherj/index.htm

Guest Editor, Heat Transfer Engineering Journal
(http://www.ingentaconnect.com/content/tandf/uhte), ISSN: 0145-7632, Special Issue
“Application of Sorption Technologies for Energy Efficiency”.

Editorial Board Member, Fundamental Journal of Thermal Science and Engineering,
(http://www.frdint.com/fundamental_journal_thermal_science_engineering_edit.html) ISSN:
2249-975X

(2) REDBFNEROES (BF 5 FOXREOHRFNERDEGEE)

Chakraborty (Nanyang Technological University, Singapore, PI), K.C. Leong (NTU, Collaborator)
and B.B. Saha (Collaborator), “Development of metal organic frameworks for heat transmission
applications, Ministry of Education, Singapore, Project No. MOE2014-T2-2-061, duration: 1 June
2015 to 31 May 2018, amount: S$ 768, 939.

T. Maruyama (Group Leader, Calsonic Kansei Corp.), T. Miyazaki (Group Leader), B.B. Saha
(Investigator), J. Miyawaki (Investigator), S. Koyama (Investigator), Research and development
of highly-efficient waste heat driven cooling heat pump for vehicles, Thermal Management
Materials and Technology Research Association, METI Project, duration: 2014-2017, amount: JPY
218 million.

Y. Takata (Coordinator), H. Daiguji (Group Leader), S. Koyama (Group leader), B.B. Saha
(Investigator), et al., “Interfacial metafluidics”, Core Research for Evolutional Science and
Technology (CREST) Project, duration: 2011-2016, amount: JP Yen 350 million.

B.B. Saha (Coordinator), H. Mori, Y. Hamamoto, K. Kariya and A. Eto, “Performance evaluation of
adsorption chillers powered by fuel cell waste heat”, Project No. CO5, International Center for
Hydrogen Research, duration: 2010-2013, amount: JP Yen 1 million per year.

B.B. Saha (Coordinator) and K. Kariya (Investigator), “Study on water adsorption onto zeolite
coated heat exchanger towards the improvement of adsorption chiller”, Ministry of Education,
Science, Sports and Culture, Japan, “Science and Technology Project”, Project No. 23560235,
duration: 2011-2013, amount: JP Yen 4.9 million.

K.C. Ng (PI), B.B. Saha (Co-PI) and T.H. Wee (Investigator), “Solar-Powered Adsorption
Desalination (AD): A Pilot Test Program to Achieve 1.5 kWh/m?”, National University of Singapore
(NUS) for the ARF grant, WBS R265-000-222-112 and King Abdullah University of Science &
Technology (KAUST) grant WBS R265-000-286-597, duration: April 2008 - March 2011, amount
US$ 4.7 million.

(3) WXWSEIA (FELRKRR . BEIHOEES)

Modeling the performance of two-bed, silica gel-water adsorption chillers, International Journal
of Refrigeration, 22 (3), 194-204. 1999, (number of citations: 206).

Solar/waste heat driven two-stage adsorption chiller: the prototype, Renewable Energy, 23 (1),
93-101, 2001, (number of citations: 192).

Computer simulation of a silica gel-water adsorption refrigeration cycle--the influence of
operating conditions on cooling output and COP, ASHRAE Transactions, 101 (2), 348-357, 1995,
(number of citations: 189).

Experimental investigation of a silica gel-water adsorption refrigeration cycle--The influence of
operating conditions on cooling output and COP, ASHRAE Transactions, 101 (2), 358-366, 1995,
(number of citations: 187).

Waste heat driven dual-mode, multi-stage, multi-bed regenerative adsorption system,
International Journal of Refrigeration, 26 (7), 749-757, 2003, (number. of citations: 160).
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

Computational analysis of an advanced adsorption-refrigeration cycle, Energy, 20 (10), 983-994,
1995, (number of citations: 144).

Experimental investigation of the silica gel-water adsorption isotherm characteristics, Applied
Thermal Engineering, 21 (16), 1631-1642, 2001, (number of citations: 140).

Performance evaluation of a low-temperature waste heat driven multi-bed adsorption chiller,
International Journal of Multiphase Flow, 29 (8), 1249-1263, 2003, (number of citations: 123).
A new generation cooling device employing CaCl,-in-silica gel-water system, International
Journal of Heat and Mass Transfer, 52 (1), 516-524, 2009, (number of citations: 115).

Heat exchanger design effect on the system performance of silica gel adsorption refrigeration
systems, International Journal of Heat and Mass Transfer, 43 (24), 4419-4431, 2000, (number
of citations: 92).

Silica gel water advanced adsorption refrigeration cycle, Energy, 22 (4), 437-447, 1997,

(number of citations: 83).

Study on an activated carbon fiber-ethanol adsorption chiller: Part I-system description and
modeling, International Journal of Refrigeration, 30 (1), 86-95, 2007, (number of citations: 81).
Multi-bed regenerative adsorption chiller—improving the utilization of waste heat and reducing
the chilled water outlet temperature fluctuation, International Journal of Refrigeration, 24 (2),
124-136, 2001, (number of citations: 81).

Experimental investigation of activated carbon fibers/ethanol pairs for adsorption cooling system
application, Applied Thermal Engineering, 26 (8), 859-865, 2006 (number of citations: 78).
Operational strategy of adsorption desalination systems, International Journal of Heat and Mass
Transfer, 52 (7), 1811-1816, 2009, (number of citations: 70).

An overview of developments in adsorption refrigeration systems towards a sustainable way of
cooling, Applied Energy, 104, 554-567, 2013, (number of citations: 69).

Experimental investigation of an advanced adsorption refrigeration cycle, ASHRAE Transactions,
103 (2), 50-58, 1997, (number of citations: 68).

Experimental study on performance improvement of a four-bed adsorption chiller by using heat
and mass recovery, International Journal of Heat and Mass Transfer, 49 (19), 3343-3348, 2006,
(number of citations: 64).

Study on an activated carbon fiber-ethanol adsorption chiller: Part II-performance evaluation,
International Journal of Refrigeration, 30 (1), 96-102, 2007, (number of citations: 62).
Experimental investigation on activated carbon-ethanol pair for solar powered adsorption cooling
applications, International Journal of Refrigeration, 31 (8), 1407-1413, 2008, (number of
citations: 61).

On the thermodynamic modeling of the isosteric heat of adsorption and comparison with
experiments, Applied Physics Letters, 89 (17), 171901, 2006 (number of citations: 56).
Theoretical insight of physical adsorption for a single-component adsorbent+ adsorbate system:
I. Thermodynamic property surfaces, Langmuir, 25 (4), 2204-2211, 2009, (number of citations:
55).

A study on the kinetics of ethanol-activated carbon fiber: theory and experiments, International
Journal of Heat and Mass Transfer, 49 (17), 3104-3110, 2006, (number of citations: 54).

A new cycle time allocation for enhancing the performance of two-bed adsorption chillers,
International Journal of Refrigeration, 32 (5), 846-853, 2009 (number of citations: 51).

Study on a waste heat-driven adsorption cooling cum desalination cycle, International Journal of
Refrigeration 35 (3), 685-693, 2012, (number of citations: 48).

Thermodynamic modeling of a solid state thermoelectric cooling device: Temperature-entropy
analysis, International Journal of Heat and Mass Transfer, 49 (19), 3547-3554, 2006, (number of
citations: 48).

Evaluation of adsorption parameters and heats of adsorption through desorption measurements,
Journal of Chemical & Engineering Data, 52 (6), 2419-2424, 2007, (number of citations: 46).
Study on solar/waste heat driven multi-bed adsorption chiller with mass recovery, Renewable
Energy, 32 (3), 365-381, 2007, (number of citations: 46).

Study on adsorption refrigeration cycle utilizing activated carbon fibers. Part 1. Adsorption
characteristics, International Journal of Refrigeration, 29 (2), 305-314, 2006, (number of
citations: 46).

Study on adsorption of methanol onto carbon based adsorbents, International Journal of
Refrigeration, 32 (7), 1579-1586, 2009, (number of citations: 44).
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31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43,

44,

45,

46.

47.

48,

49,

50.

Isotherms and thermodynamics for the adsorption of n-butane on pitch based activated carbon,
International Journal of Heat and Mass Transfer, 51 (7), 1582-1589, 2008 (number. of citations:
44).

Study on an advanced adsorption desalination cycle with evaporator-condenser heat recovery
circuit, International Journal of Heat and Mass Transfer, 54 (1), 43-51, 2011, (number of
citations: 42).

Two-stage non-regenerative silica gel-water adsorption refrigeration cycle, ASME Advanced
Energy Systems Division, 40, 65-69, 2000, (number of citations: 42).

Performance evaluation of combined adsorption refrigeration cycles, International Journal of
Refrigeration, 34 (1), 129-137, 2011 (number of citations: 40).

Thermodynamic formalism of minimum heat source temperature for driving advanced
adsorption cooling device, Applied Physics Letters, 91 (11), 111902, 2007 (number of citations:
40).

Study on a dual-mode, multi-stage, multi-bed regenerative adsorption chiller, Renewable
Energy, 31 (13), 2076-2090, 2006 (number of citations: 40).

Improved isotherm data for adsorption of methane on activated carbons, Journal of Chemical &
Engineering Data, 55 (8), 2840-2847, 2010, (number of citations: 39).

How heat and mass recovery strategies impact the performance of adsorption desalination plant:
theory and experiments, Heat Transfer Engineering 28 (2), 147-153, 2007, (number of citations:
39).

Performance evaluation of multi-stage, multi-bed adsorption chiller employing re-heat scheme,
Renewable Energy, 33 (1), 88-98, 2008, (number of citations: 38).

Carbon dioxide adsorption isotherms on activated carbons, Journal of Chemical & Engineering
Data, 56 (5), 1974-1981, 2011, (number of citations: 36).

Solar-assisted dual-effect adsorption cycle for the production of cooling effect and potable water,
International Journal of Low-Carbon Technologies, 4 (2), 61-67, 2009 (number. of citations: 36).
Adsorption desalination quenches global thirst, Heat Transfer Engineering, 29 (10), 845-848,
2008, (number of citations: 36).

An overview on adsorption pairs for cooling, Renewable and Sustainable Energy Reviews, 19,
565-572, 2013, (number of citations: 35).

Specific heat capacity of a single component adsorbent-adsorbate system, Applied Physics
Letters, 90 (17), 2007, (number of citations: 35).

Parametric study of a two-stage adsorption chiller using re-heat—The effect of overall thermal
conductance and adsorbent mass on system performance, International Journal of Thermal
Sciences, 45 (5), 511-519, 2006, (number of citations: 35).

Entropy generation analysis of two-bed, silica gel-water, non-regenerative adsorption chillers,
Journal of Physics D: Applied Physics, 31 (12), 1471, 1998 (number of citations: 35).
Numerical simulation and performance investigation of an advanced adsorption desalination
cycle, Desalination, 308, 209-218, 2013, (number of citations: 33).

Waste heat driven multi-bed adsorption chiller: heat exchangers overall thermal conductance on
chiller performance, Heat Transfer Engineering 27 (5), 80-87, 2006, (number of citations: 33).
Study on adsorption refrigeration cycle utilizing activated carbon fibers. Part 2. Cycle
performance evaluation, International Journal of Refrigeration, 29 (2), 315-327, 2006, (number
of citations: 33).

Parametric study of a silica gel-water adsorption refrigeration cycle--The influence of thermal
capacitance and heat exchanger UA-values on cooling capacity, power density, and COP,
ASHRAE Transactions, Vol. 103 (1), 139-148, 1997, (number of citations: 33).

(4) zoft (HEAREMERMTUANILEHIRTSDICRIERE &)

MEPREIEOFERE (55F)

K.C. Ng, A. Myat, H. Yanagi, K. Thu, B.B. Saha and I. Leong, “A dehumidifier and a method of
dehumidification”, Patent No. 183110, Date of Grant: 19 January 2015.

B.B. Saha, A. Chakraborty, T.Y. Al-Ghasham, K.C. Ng, K. Thu and H. Yanagi, “Apparatus and
method for improved desalination”, Patent No. 170810, Date of Grant: 16 October 2014.
Deepak Pahwa, Bidyut Baran Saha, Anil Kumar Choudhary, Rajan Sachdev and Kuldeep Singh
Malik, “Hybrid heat exchangers and method of manufacture thereof”, WIPO/PCT: WO
2015/104719 A2, Publication Date: 16 July 2015.
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Sang-Young EE - U2 | Ph.D., Top 50 basic 2015/5/15 I’CNER Z ) —3 U —
Lee MRFR - EHIR | L T research awards R
(NRF, 2014)
Kangwon Top
10 Patent
Awards (2012)
NET Awards
(2007)
Zhiqun Lin KE-23—Y7|Ph.D,, ISU Award for |2015/6/5 I’CNER £ —v U —
IRKRF R R ~—H A Early N i
VATV = Achievement in
Y Research (2010)
Young
Engineering
Faculty
Research
Award, College
of Engineering
at I1SU (2009)
NSF CAREER
Award (2009)
Valeriy S. KIE - D.Sc., The 2007 2015/6/24 I’CNER £ —v U —
Maisotsenko | Coolerado B, L Sustainable e il
Corp. O . mEL B, Business Silver
Idalex 2 zoIy Medal of Honor
Technologies award (2007)
Inc. The History
Al¥EH F—7 Channel and
YA T g Invent Now
2k R Award (2007)
Governor’s
Excellence in
Renewable
Energy Award
(2008)
Esko TH4T Ph.D., Finnish 2015/7/10 I’CNER £ —v U —
Kauppinen K« 77—/ K |Gas Phase Association for R EERR
=2 S AE | Synthesis of Aerosol
e Nanomaterials, Research
including Carbon (FAAR)
Nanotubes and Award(1992)
Fullerenes and Air Pollution
Polymer-drug Control
Composite Research Award
Nanoparticles of 2001
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Xing Zhang

EERE - W
Tl - R

Ph.D.,
B

0[] T T EN
Wt
Significant
Contribution
Awards (2013)
g \ AR E
E#Hb: EZxEA
KRB H2EE
(2011)

H RSB
Best Paper
Award (2008)

2015/7/19-
2015/8/16

2016/1/24-
2016/2/18

e
Y
St

HFEIAFZE, KOV
# & L TI’CNER Annual
Symposium, K& 7 +—
Z A M WNInternational
Workshop (Z&

Andrew
Gewirth

SOVEES
B . {LE -

E2 65

University of
lllinois Scholar
(1995)

Alfred P. Sloan
Fellowship
(1993)

DOE
Outstanding
Accomplishment
in Materials
Science (1993)
Fellow, UIUC
Center for
Advanced Study
(1991)
Presidential
Young
Investigator
Award (1990)

2015/7/27-
2015/8/1

S RINFFE K OB 2212
ZN

Kenneth
Christensen

J—RILE L
R (K) -
- R

Ph.D.,
FEBRIRIA 1R %
B oA P S
TN AL

Dean’s Award
for Excellence in
Research from
the College of
Engineering,
UlUC (2012)
Francois
Frenkiel Award
for Fluid
Mechanics from
APS-DFD (2011)
NSF CAREER
Award (2007)
AFOSR Young
Investigator
Award (2006)

2015/7/27-
2015/8/1

2016/1/30-
2016/2/5

FAEMFTEE & L CHMHIAL
25, BHMEEICEM

LREIDFZE, K OVEESE
# & LT I’CNER Annual
Symposium, International
WorkshopiZ &l
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Brian Y54 7E |Ph.D., « DOE Hydrogen [2015/7/29- |d:[FEI#FZ2, #9534 b
Somerday MEHRRAT CK) |[MHBFEIZ and Fuel Cell  [2015/8/4 J— Rz
)Y —Fv— Program
(201642 A Achievement
< Award (2014)
ENE
A ) e Best Poster
Award, ASME  |2016/1/30- | f:[@RF%E. M V(TS
Yoz = 12" Fuel Cell  {2016/2/8 21 L ICNER Annual
RERZERR () Sme_nce, _ Symposium, International
JY—Fx— Engineering, Workshop, #f1X—7 «
. and Technology L (U Ry — ) 2B
(?0165'53)5] b Conference n =
o) (2014)
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F-MHEIZ
- iz

BT BRAE
METET I
7 ME

Helmholtz
International
Fellow Award
(2012)

Somiya Award
of the
International
Union of
Materials
Research
Society (2012)
Outstanding
Achievement
Award, High
Temperature
Division,
Electrochemical
Society (2010)
Docteur Honoris
Causa,
University of
Oulu, Finland
(2009)
McMahon
Award, Alfred
University, NY
(2009)

Orton Award,
American
Ceramic Society
(2008)

FH Norton
Award,
American
Ceramic Society
(2007)

Docteur Honoris
Causa,
University of
Provence,
Marseille,
France (2004)
Von Humboldt
Award
(1997-2002)
Fulbright Award
(1989-1990)

2015/8/7-
2015/8/18

2016/1/30-
2016/2/5

FLAFgEE & L C IR
72 . 1’CNER Annual
Symposium, K37 4 —
Z A} VInternational
WorkshopiZ &l

Unggul
Priyanto

A RRTT
Bl - A
JT + Chairman

Dr., L%
fIREE T vk
A D ffk

N/A

2015/10/6
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]

UMK - 4

I°CNER




IR 5

Eniya Listiani |- >~ K>x>7 |Dr., Mizuno Award |2015/10/6 I’CNER X —32 U —
Dewi Hf s A |Electron Transfer (2003) REEf
J7 - Deputy Phenomenon on Koukenkai
Chairperson of [the Award (2003)
Technology for Nanocatalysts, Asia Excellent
Agroindustrial | Hydrocarbon Award
and Polymer Best Scientist
Biotechn0|ogy’ Materials, Award
PEM-Fuel Cells
and Zinc-Air Fuel
Cell Batteries
Engineering
Olivier Guillon |#% - 2—1) v E |Ph.D., DGM-Masing 2015/10/9 I’CNER I —32 U —
REWREE | BEREAN. T T Prize (2010) b i
TRIILF—-KR | FRESR, SOEC FEMS Materials
HEFR-FIR-& Science and
# Technology
Prize (2011)
R.L. Coble
Award for
Young Scholar
(2011)
John Kilner AR)T Ph.D., Platinum Medal, |2015/10/25- | :[E#FZE
JL- ALy - |SOFC - EfRiEk Institute of 2015/11/16
Oy R - w8 R Materials
ERPY - HiS Minerals and
Mining (2012) [2015/1/27- | 3:4EHFZe & L C LA
Somiya Award, |2015/2/13 7= 1°CNER Annual

International
Union of
Materials
Research
Societies (2012)
Fellow, City and
Guilds Institute
of London
(2007)

Royal Society
Armourers and
Brasiers’
Company Prize,
Royal Society
(2005)

Verulam Medal,
Institute of
Materials,
Minerals and
Mining (2005)
Schoenbein
Medal,
European Solid
Oxide Forum
(2004)
Excellence in
Teaching,
Imperial College
(1997)

Symposium, /K% 7 +—
Z A, International
Workshop X ONFH U kU
— Mz
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Bruno Ameduri

7 F v AENL
BEmrset o
& — « Research
Director

Ph.D.,
Synthesis of
Fluorinated
Monomers,
Telomeres, and
(co)Polymers

Special “Prime
d’Excellence
Scientifique”
(2011)

Award for
Outstanding
Contribution
and Innovation
in
Fluoropolymer
Science (2012)

2015/11/5

I’CNER I F—3 U —
s ]

Harold Drake

WA A R
KB
W - S

Ph.D.,

C. M. Downs
Award,
University of
Kansas (1976)
NIH Research
Career
Development
Award (1978)

2015/11/13

I’CNER I F—3 U —
KR

Francoise
Winnik

oAt S S S
U A — K
(bS50 - B

Ph.D.,
AR e

Clara Benson
award of the
Canadian
Institute of
Canada (2006)

2015/11/24

I’CNER I F—3 U —
R R

Leslie Mabon

Aay NT v
Kem/X—F -
=R NVN
- GEAD (Fh

%)

Ph.D.,
Human
Geography

UK CCS
Research
Centre-
International
Collaboration
Grant (with
Research Centre
for Innovative
Technology for
the Earth, Kyoto
Japan)
(£17,000)
(2015/16)

GB Sasakawa
Foundation-
Scotland-Japan
Workshops on
Environmental
Governance
(£5,000)
(2015/16)

2015/12/16

I’CNER &I ) —2 U —
e A

Marc Robert

(L~ RUBTR
% i

The French
Chemical
Society prize
(2006)

2016/1/15

I’CNER I F—3 U —
e

Gwidon
Stachowiak

B N—T 4
PAC I N
(B SHIEE o

Ph.D.,
Development of
Methods for the
Characterization
of Multiscale 3D
Surface
Topographies

Tribology Gold
Medal (2014)

2016/1/29

I’CNER I F—3 U —
ARl
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Michael Celia |k + 7" JvabvK |Ph.D., AGU Hydrologic [2016/1/29 I’CNER X —32 U —
FrsgET | EARLE Sciences Award REEHT
% iR (2005)
Hydrology Days
Award (2012)
Christodoulos |7 > ~—72 1. |Ph.D., Manufacturing |2016/1/30- I?CNER Annual
Chatzichristodo | F} &k - — /L | Electrodes and of Green Fuels [2016/2/5 Symposium, K3 7 4 —

ulou

ISR
SRR« Senior
Scientist

Electrolytes for
CO, Reduction

from Renewable
Energy (Invited
speaker) (2015)
High
Temperature
Alkaline
Electrolysis
(Lecturer)
(2014)

Z A, K Rlnternational
Workshop(Z 2/
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Anil Virkar

N

CK) - MRHT
Distinguished
Professor

Ph.D.
RN

John Jeppson
Award,
American
Ceramic Society
(2013)

James | Mueller
Award,
American
Ceramic Society
(2013)

Dow
Distinguished
Lecturer:
“Transport-Indu
ced Instability in
Electrochemical
Devices: Fuel
Cells, Batteries,
Electrolyzers”,
Northwestern
University
(2012)

Elected Fellow
of ASM
International
(2010)
Distinguished
Lecture,
National Cheng
Kung University,
Taiwan (2009)
Keynote
Speaker
(Lecture and
Plaque),
University of
Pennsylvania
(2009)
Distinguished
Speaker
(Lecture and
Plaque), Pacific
Northwest
National
Laboratory
(2009)

2016/1/30-
2016/2/5

I2CNER Annual
Symposium, /K% 7 +—
Z A} VInternational
WorkshopiZ &l
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Reiner 7vT 4% |Ph.D, e Leibniz-Medaille [2016/1/29- | FfEWFFEH & LT,
Kirchheim VRE - MY | EBHKR.ER of the IFW 2016/2/6 I°CNER Annual
IEE:I:%FE " ﬁ*& ?&'jj $~ Fﬁﬁ Bﬁi@ Dresden Symposium\ 7}()_%‘%7 +—
B HS ARHEEL (2013) < I, International
*  Hydrogen & Workshop(Z /i

Energy Award,

H&E-Symposiu

m (2010)

e Lee Hsun
Lecture Award,
IMR Shenyang,
Chinese
Academy of
Sciences (2007)

J International
Award of
Materials
Engineering for
Recourses,
Akita, Japan
(2005)

e Heyn-Denkmin
ze (highest
award of the
German
Materials
Society, DGM)
(2004)

*  Honda Memorial
Award, Tohoku
University
(2003)

*  Highly Cited
Author in
Materials
Science
(1980-2000)

e Carl Wagner
Prize (1990)

e  Scripta
Metallurgica
Outstanding
Paper Award
(1987)
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lan Robertson |4 X3 > |Ph.D, ASM Edward 2016/1/30- | FALAFZE#E & L CI°CNER
VKETT 4 | RBE DeMille 2016/2/3 Annual Symposium{Z &/l
YUK - TEH Campbell
E - s, Memorial
I2CNERFF £+ Lecturer (2014)
F—IHA T Donald Burnett
2T RINA Teacher of the
e Year Award
(1992)
DOE Award
(with H. K.
Birnbaum) for
Outstanding
Scientific
Accomplishment
(1984)
Elif Ertekin A41) /4K Ph.D., Materials 2016/1/30- JE[ERFZE. 1°CNER Annual
PHEBEIS MHEEEIE Research 2016/2/5 Symposium, International
i - B Society Best Workshop & NP U R U

Poster Award
(2005 and
2012)

Intel
Corporation
Graduate
Fellowship
(2004-2005)
National Science
Foundation
Graduate
Fellowship
(1999-2002)
Xerox
Undergraduate
Research
Award, Penn
State University
(2000)

Frank Fenlon
Undergraduate
Thesis
Presentation
Award, Penn
State University
(1999)
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Jorg
Neugebauer

XY I AT
> 7 SREbE5E
Ar o) - prk

Ph.D.
Wyt

European
Research
Council ( ERC)
Advanced Grant
(2012)

Member of the
Academy of
Sciences and Art
in North
Rhine-Westphali
a (2010)
Honorary
Professor at the
Ruhr-University
Bochum (2007)
DFG
Habilitationsstip
endium (1996)
DAAD
Forschungsstipe
ndium (1993)
Humboldt prize
(1990)

2016/1/30-
2016/2/2

I2CNER Annual
Symposium, /K% 7 +—
Z A} VInternational
WorkshopiZ &l

Edward Seidel

[E| N A —/X—
g a—#
it~ BRI

CK) TR/
A4V A RE

CK) - BT
#t « Founder
Prof./ 4V /
A R« RIUF
- Bz

Ph.D.
FHRFER (A4 2

=

Sidney Fernbach
Award (2006)
Gordon Bell
Prize (2001)
Heinz-Billing-Aw
ard (1998)

2016/1/30-
2016/2/3

I’CNER Annual
Symposium{Z &

Luca De Gioia

17/ -bay
TR ()

Ay TR
Bl - Bz

Ph.D.

-k

Presented more
than 100
posters and oral
communications
in national and
international
congresses
Co-author of
more than 180
publications
about protein
chemistry and
bioinorganic
chemistry on
peer-reviewed
international
journals
(h-index = 38,
November
2015)

2016/1/30-
2016/2/5

I°CNER Annual
Symposium, K% 7 +—
Z A M WNInternational
Workshop(Z &N
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John Keith v s—7 |Ph.D., *  Pittsburgh 2016/1/30- I°CNER Annual
RF# Ck) - Ak |e% Business Times |2016/2/5 Symposium, K& 7 4 —
AT Who's Who in 7 2 K Olnternational
# + R.K. Melon Energy WorkshoplZ &l

(2014-2015)

e R.K. Mellon
Faculty Fellow in
Energy (2013)

* Insidehighered.
com: Mover and
Shaker (2013)

e Alexander von
Humboldt
Postdoctoral
Fellowship
(2008-2010)

*  Phi Beta Kappa
(2001)

*  American
Chemical
Society:
Connecticut
Valley Regional
Award (2001)

e Bradley Prize for
outstanding
undergraduate
thesis in
chemistry
(2001)

*  American
Chemical
Society
Analytical
Chemistry
Award (2000)

Faculty Fellow

Géraldine S & IRAEZE | Ph.D. e Gave 2016/1/30-  |I’CNER Annual
Theiler T (BAM) Iz presentations in {2016/2/5 Symposium, K& 7 +—
) - World Hydrogen Z A K Vnternational
Bl Energy WorkshoplZ &l
Conference
(2006), World
Tribology
Congress (2013)
and
International
Tribology
Conference
(2015)
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Bilge Yildiz

IYFai—+
DAV Sy N= 2
(XK) -[‘¥AH
T2 /MR
I BT

Ph.D.
AT

Charles W.
Tobias Young
Investigator
Award (2012)
Somiya Award
for International
Collaboration
(2012)

NSF CAREER
Award (2011 —
2016)

ANS Faculty PAI
Outstanding
Teaching Award
(2008)
Pacesetter
Award, Argonne
National
Laboratory
(2006)

2016/1/31-
2016/2/7

I2CNER Annual
Symposium, /K% 7 +—
Z A} VInternational
WorkshopiZ &l

Christopher
San Marchi

VT4 T
NEAFSERT

(k)
Distinguished
Member of
Technical Staff

Ph.D.
MR

The DOE
Hydrogen and
Fuel Cell
Program
achievement
award (2014)
The DOE Annual
Merit Review
Award,
Hydrogen
Delivery and
Safety, Codes
and Standards
(2014)

2016/1/31-
2016/2/5

I2CNER Annual
Symposium, /K% 7 +—
Z A} International
WorkshopiZ &l
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Xiaojia Wang | X Y &K% |Ph.D. *  Innovation 2016/1/31- I°CNER Annual
CR) - Bk T | Bk T Award for the |2016/2/5 Symposium, K& 7 +—
FE - B poster Z 2 &% OlInternational
presentation at Workshop(Z £l

IMECE (2009)

e  Xi'an Jiaotong
University
graduate First
Prize
Scholarship
(2005)

e “China
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