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LR THHIEDHERTEIZ (K 3, 4), Fz, Hy BAEDF—F— " —HT 1 2z,
B K B 52 245 i T 7= (Shoichi Hara and Hiroshi Irie, “Band Structure Controls
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THETERATHENOIEDOTHD (X 5), AFFETHALTLZ Si/WO, RIZH 5
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L7z,

(T RSN M R EEE AN Uiz 8B LD KD 52/ fiE]
OIFZED BN
RO IR (2 He T AT L) ELT Z-AF— AR RINTA,
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B ah AL IZ LD MK DFE A BHIg LT, visible light
PR bR TR 2 B L U7 B B fphkd 7K ~540 nm Hz

SREOBIZEIE Kudo &, Amal HIZkdT7=
2 (Ru) 02w A (Rh) R —7 SrTio,  Visible light
( Ru/SrTiOg:Rh ) & BiVO, B X O
Ru/SrTiOy:Rh LSBT LI T 7 =
(PRGO) ZHFFL7= BiVO, (PRGO/BiVO,)
Z, B— BN AEZFI L CHES LR
HENTHD, LLZOEERNS] 1125 H
T A72I21E pH 3 TR ETHMLENH 0O: Ag,.ShO,
KD FERZRETIZAR, 2 TIRER LR D o
By e R R U8 B S 1AL | H, 6 Ag M LIEEAICLD
FAAEE O, FACMMOMICEER IR T TORS MRS
ELTER (Ag) 2 L Cili Yefi A #5952
LT, Ag BT UK IRIZES 5 LR WA B8 - IE AL DA RSB IH B S, KD 5E
BORENER CEDEE 272 (K 6) , ZZ T, H AL T A7 Y=/ TR
HU7=ARAEE TR AT RBZ2 e 0 AR #E SR (ZnRh,O,, Eg=1.2 eV) | O, F8ACAlEL
LCEd Tl snTna farza 7 By o F £ U EER (AgShO,, Eg=2.5 eV) &%
KL=,
O FEIFRE 715 - N - R

e L8R (Ag,0) B L ONEF OEFEICEIVE R L7 ZnRh,0,, AgShO, Z¥]—IZiRE
L7=Db, Ag OFSATITDORE THS 900°C, 2 h TEULHE AT 7=, R
(ZnRh,0,/Ag /AgSbO,) . aEI7Z: Ag #FRET 572D MEEE (HNO,) JLEE AT -7, HNO,
JLVER O il FE T AgSbO, HIZ Ag KBS AR L. MERLL 72 82 A 5ROk fil S 1%
ZnRh,0,/Ag/Ag, ,SbO;., TdhoTe, ZOHEEERICAREA FIV TR 460 nm LA BRI
SRR T Ttk Z WK D R FEBREA T 72825, MOIKLZE LT Hy & O, Db
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L7= ZnRh,0,/Ag, ,SbO; , A1k
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7nRh,0,/Ag/Ag, ,SbO, , \Z 51}
5%é7kﬁj\ﬁ7ﬁzli\ Ag 75§7k§3\ﬁ§=0: 7 ZnRhZO4/Ag/Ag1,XSb037y % \f:ﬁ*ﬁ%
PIG LIRS - IEALRTE  mgt o (5 460 nm) TS RS R
RIS ETNDTDEE
2505 (X 6), E7-, HNO, R AT > TR MES % ZnRh,0,/Ag/AgShO, T H,,
O, WITHAELT-bOD Emben b3, O, FAED Hy % ERlo7-, ZIUIBEA I 5L
720N Ag B3 ZnRh,O,X° AgSbO, Kl FITFRAFEL , RIRRICIAF 75 Ag D3RiEAl L L Cfll
X, AgShO, IZE-T O, BB FITRAELIZLDEEZ TN,

0.3

0.2

0.1

H,, O, evolution / umol

Irradiation time / h



ICEABEAITIZ 2 TRLE ZnRh,0,, AgSbO, DIAMTHIGS I FTRE T 5, 22Tl
Oﬂ%ﬁijﬁ:ﬁﬁﬁiéfb“( AgSbO, & I eTzsh | SHIZABESMT AgSbO, NIT Ag Kfan A
FRU 72728 RIS EEAMEE F L, ZnRh,0,/Ag/Ag, SbO;., TIXIE & 540 nm F2EE T
LRI C&Aeh 572 (ZnRh,O 1% E~1.2 V 2D TITRIMVRO R TTHE) o L LR,
FORIEEINEEDS E N O, F8 AR A I Z &1 Jio TSRS Tl & 600 nm
D AR A UMK DTE R ENIL TND, SHIZHERE 700 nm HHEHEHIZA-S
TETHEY, AFEFIVREEFHOBENOHETRNNEE Z TS (Ryoya
Kobayashi, Satoshi Tanigawa, Toshihiro Takashima, Bunsho Ohtani, Hiroshi Irie, Journal
of Physical Chemistry C, 118, 22450-22456, 2014),

3. 3 ERUNCIAKFE AT A TEDNAEA B OB (LBLKR T L —7)
(DAFZEIFERE N K OSSR [ Hign e~ AER{b) ZnRh,0,]
DHfF%E maau\

BRI IER (2 HeA-S AT D) REEEDT-DITTE D E, TEAE TR EDT
B, bLITTRIME AR TED H, FANMBEZRR U, Sefiite LTk
WO A BB 72 L) CIIEE #7723 O2p BLE TRERKS DT, D LD
ALIEHI 3V (vs. SHE) T D, Lizid> TR 7B I3 b a2 L, KEBR{L
L O, &3 ETHIENTED, — 7, AIIEEEZIIFFL GG U R vy 7233 V K
WIS 72 D728D ORI AREAT TIROEALIL 0 V (vs. SHE)ZVIEI LA BT 521
\ZKZIZITCL Hy AT TERAR D, 22°C, AWFFEClE, i 17 2% O2p THERK
SNV a R L, 2O F S 7 EiiE2Y Rh 3d $E O S LD
ZD FSaDENLA 3V (vs. SHE) LD RIGIZAMNT S 7 M HEESIL, Do/ Ry
w73 1.2 eV Thd ZnRh,O, 12 H L, H, 384 flEEE L CORESI 23 L=,

O FEIFRE 715 - N - R

ZnRh,0, ¥y K 1% ZnO, Rh,0, %

FE IR @ H O EAHEE W TE 90 _
FRLUT-o 7RVl — A 7B s
(ZnRhZO4 X HEEER AR R) L . 80 S

TSN AT RBEU R S AR T L D7 S g
By MPBAURE Yy T 1.2 V8 0 8
LRALOIL, EOMLE Bl = 0 °
10 Xe TU T RIRI O L& ikt 25k S
KN A% ) — 1 (CH,OH) Z =& 20 . , , , s0
TIIRFERAEZITEA LR TE 300 400 500 600 700 800
RIS T RNV BT VT ER Wavelength / nm

(HCHO) TlE H, FAED R CTXT-,

SFY. ZnRh,0, D E 745124k X 8 ZnRh,O, TD H, AT 7 a ATk

FTAIEFLIT CH,OH (b Tx7e\y /b AN ATHAEE I AR L & IR T,

23 HCHO 38t C&HZ L% /RLT

BY, ENOBAI ORI ENEZ BT HEZOME 71 EimOEAMIT 0.1~0.2
V BREE LIRSS, JAUFIELZIEY, ZnRh,0, DB T-H#F ESE Rh™ t, Bl
B DERESNDT2D — AR DM FE 1 EimlZ e~ REAM (F
— ) IZ 7 RLIEbDEEZ LD, Hy BBAEDT 7o a AR MVRIEEAT T4,
ZnRh,O, DRI ATRIEE S AT hv & Hy 8 AE DM IR (AQE) 28 K< — L
72 (1% 8, 770 nm HLE W FRE TlE AQE 13K T USRS A HRIERU S S AT IV BT E -
TR, LNLZARDS, FEE S AT ML D 770 nm A OWILIE ZnRh,O, H D K [
_ot?é%)@}:%zé_&z’)xf% 500~650 nm #iFHO UL DI/L DIERAR I 770 nm H
EILIRS TOAQEBFAET HEB A HID), T2 b, HyDFE AL ZnRh,0, DIt
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Lo THIELENTZHDEEZDIENTES, F72. AQE 1Z 770 nm IZHBWTH 25%%
UL ARG T TRRADEB R A TE L FEFISOEOFI AR ITEH NI EERL
7= (Yuichiro Takimoto, Taiki Kitta, Hiroshi Irie, “Visible-Light Sensitive Hydrogen

Evolution Photocatalyst ZnRh,O,”, International Journal of Hydrogen Energy, 37,
134-138, 2012),

WFFEFERENE M O R [ B8R VAN B-FeSi,]
OBFgED FaBN
ZnRh,O V&, i 7 FdinAy O2p THERSIRW LA TRIR LIZRER ., N R¥
Yo7 1.2 eVITh bbb E Hy BAETEEZ T, £72 1.2 eV THATDRIMLD
FIRACED VML U CTHERE T 2282 AL LT, LONL72A3 D, Rh &5 Te7o 8 r R kg
FAFELLAR N, Z T CARBIE TIToo RIS EAFEL W ILRE D DRERR S A B2 1 3R
L. B-FeSi, (27 H L7z, B-FeSiy 1 E KI5 EM-SCEBEEM B~ DS FADMFFES I TS &
W TEMEZ A T 58BN CHY | A FBIH 4.65 eV, N RF vy 7 0.8 eV THHZ
EMB H, RN ATREZR BB FIAIE L, M OIRIMER O E R T&En L
ETET, £ T, B-FeSi, DIHH 22 ENE, H, FAETGHEAFEM L7,
O FEIFRE 715 N - R
B-FeSi, (% pH 3-4 O KIFIE 1 TLE Th-o7z, pH 3 12T RS RFOZEE
PEREAZ X PS (20 Si(Sio, Si%, Si*, Si*) | Fe (Fe?, Fe®), O OZ{b&HIE LT, EBRIZ
IEB-FeSi, IRl L KRR DRI HCHO AL, Xe 70726
B EAT -T2, RO 2 nm BRI ZER LS SO, SiZ N, O, Si*f, SiASHEINL7=, L
LZ2MBRENS 2 mm IDIEWVEZAD R
VIR A B K> TR L o T2, 2D

ZEnb, B-FeSi, ITKHTO N G REXE _ 120 ' ' ' o
% 2 nm BREORLBCEDNEETS  § o |
ZERBLNERSTE, =

BRI L TOF AU R A (S,04) & 6ol i
EMOT H,BEOT /a2~ R 2
ELTEZA, AQE IFHIER: 42T 20% 5 30F 02
REZIRL, p-FeSi, DA P HIEHK N o e

ARV E—E LTz, Fio, FE 1300 nm LA
FORANFEIRINC L > TR BT A AR L
U7= (159) . B-FeSi, IX4e4h F OV AT e B8k Irradiation time / h
O EF) H [ RE CThH DT TRkt 9 B-FeSi, (223 1300 nm 2L L
IZHISE ATRE CTh o7z, A EHIM R TR ORI FTo H, 84

2 Fe, Si THOTOALETHD,

24 48 72 96 120

3. 4 FLUSC IR R &3 A TED VLM BLOBRZR (LB KT N —T)
(DBFFE IR ENE L O Z2 7 2T < TV 2 (W-Ga) SR —T7 Rk F % TiO, ]
OFZED FAB
AR R (2 HT-T AT D) D T-DIIEED E, TEAE TR E D]

WAEFIATED O, FANMBEA PRI LT, Seftiit U TR k% VD354, Rl
H7eBR LA CIMEE 7153 O2p HLE CTHRERS DT, 2D EEsDEALITHI 3 V (vs.
SHE)Téh b, LTz 23> CTHBI 2 (b3 R (E D &2 L, KEBRLL O, 34T
HIEWTED, ZDOREBIINERLF X (TIO,) THHMN, TDO/RUREYy 7L 3.2 eV
THYEAN AR E LR, 22T TiO, Ol E X 88 ke E
NIERNZ S 7 b D282 X TR I THERF L= Al A s B b ik A 7,
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OWFFE IR T 15 - WA - Al
JLF NI TIO, D TiMH AR W8, Ga* EH#RIZ &> T Ti, 5, W,Ga,, 0, (x = 0~0.12) Z1E
BT SR ATRIEE S AR T ML ISR Ry 7 B 7242 A x = 0.08 UL 1
TANURE Yy 713K 2.8 eV FTIRAELTZ, LF LA TIO, DN RE vy /1L 3.0 eV T
BHHTZ, TIF AN W, Ga* BHUCL ST, SFHINT AU RE o TR L T2 D3
BT & 7=, Ti)W,Ga,,0,(x=0.10)
ZHWTO,RAEDT Ivar Ay 100 —o———————7—— 1.5

PARELZR R AQE OB K 0F o Ti1.5xW,Gan,0;
BRICHT AR ORBIE g 0T e | 129, o
Ti, W, Gay, 0,(=0.10) D24k TR & 70F —\ : oo =
A R e - I \ o
(B410), —F, /Y F=7TiO, Tb T | = 106 &
ZOWHTH ATV EI—5 T ] )

Liz. ZRLOFERDL, T AL S 5l oNe-~ %
WO, Ga¥ BRSSO S T gl 0pU%eeg
URR SO TR, B 340 360 380 400 420 440 460 480 500
FELEARA L SRy 73k Wavelength / nm

ZZLTWAZENRENTZ, ZDON

Ry PO TIO, DA 10 Ti, 5 W,Gay, 0, (x = 0~0.12) TD O, %4k

BRI TS TS wad 9 Ik TREROIIR IR
HARKLES s Eog SO PERERT
PANZS 7 R LT27- TS, (Lei Ni, Taiki Kitta, Naoya Kumagai, Bunsho Ohtani,
Kazuhito Hashimoto, Hiroshi Irie, “Hydrothermal Synthesis of Visible Light—Sensitive

Conduction Band-Controlled Tungsten—Doped Titanium Dioxide Photocatalysts with
Copper lon—Grafts”, Journal of Ceramic Society of Japan, 121, 563-567, 2013),

(R FE it N Mo OV [ R (L 8k Fe,0,]
OIFFED FaBU
BT RR (2 eV AT L) EED T
IZIETED @, TEAE TR EO A2 A
TED O, BASNMMEALER UT-, FR(b8k (Fe,0,)
[NV RE Yy YT 2.2 eV, SHICTEHRIE FHifF
LW, LU HIRD Fe,0, TIE O, FATHNE

RSN | AR T ABEL L0 5 4 . . o lim @
PED Fe,0,F 7R AR L. O, R ETEMED F B % e .
HigL7=- .
° \ 11 Fa2—E w2 Fe,0, K7
Tz N S U~ 23
QRFFe S M 71 - NS » il O SEM S

KBV RIEIZ D — 348 100 nm B2 E DOF =
—Ew7IRD Fe,0, ki1 (K 11) A LIZEZA, O, BATE 2R LT,

3.5 ZE IR EAEORRSR (LB T L —T)
(DIFFESER N K O R (A e T A8k {6 SryFe,0;]
OFZED FaB
KZ AL TR CEOMEHNE, B FRICIEER T2 0V (vs. SHE)XY
AR, AT SR 1.23 V (vs. SHE)XWIEITHD, 2D X572 EHI T Tl <
FLHENTEY, F=AMRICB O TOETT MBI G 2B AT A2 LICL>THU D
DEWHLTWD, L LD D, AKOFERSG R TELBE RSN TWAEHE, 2D
L7 BT SR T T E K DM B 727> THLR Tl GaN-ZnO [EIEA, BiYWO,
AHBFFETO Nb fEiffa AgTaO,, Rh+Sb K= StTiO, e ERMHD 2 T D, ZHM A
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EBAH T PO EAIIIR 2.5~2.8 V (vs. SHE), {xi&#H FimdBEAIIF-0.2~0.4 V
(vs. SHEYRRFEETH D, DFVKRFMNT, BHE LT ZIUTEREL L, BRR MO ETE
IRFEF TR E, ZOBAE, i 7 Eua2s 1.23 V vs. SHE KV IEICE 2091k
FFENARETHLDIZAE A ISEFIRLTERY, 1 B LTHHE2.38 V vs. SHE,
2 A SIETE 1.76 V vs. SHE D7 b B L7 D, (B IS X 2025 A
P2DT, EBEOHE R E Z TG A SODICRERBANIVLETHD, ) H> T A FETH
HEN TET- BRI ORR R /AT | BT RIS HEITL TWAEBESND, £
ZC, BB TR E RIS (4 BFHLLUT 2 BT 2T TELMEE A
I, ORI B W TH B2 IEOTEENREL [ L2550 LF 26
Do ZOEOR LB A BT A MBI A TRE L | B FRIKE TR0 CEHMENT
FEF T, TR TR E SE5 iR AT 7R BB Y A N B L CE A LI T D,
ZZTIE, LR EAFIARERCE B L, mIEM iR R R A A PR T AR H
L7,
OWFFE SN 715 - NS - il R

ARG TIEET a-Fe,0, # O T HEXUL FHIRET 21TV, ZORERND Fet 3
B AN G L 0D ZEE R LTZ, £ LT, &5IZ Ruddlesden—Popper HU#ki%
b D —FEThHHANa L T AEEEE L) (SrsFe,0;) Z VT Fe 3R 3B A ALK
JG(Fe' — Fe’ + Fe® )DOHilfilz Lo @i b iz 7 gt %1772, SryFe,0; T
LB H . Fe" IR U ED T2 R E TH DD, SryFe,0, 128\ TiE 70°C LLEiIZd
HZETREATEDLEWI I AAEFIAL CERILFHEEITo72L25 30°C DRELDD
9 150mV 1FE O, FAEDBMETE KT HIENTEXT, £ Sr VA% La B THZ
LIS TR G ZIHIL, BRIETH O, BAEDBRBLEZETHIENTE
(Toshihiro Takashima, Kouki Ishikawa, Hiroshi Irie,“Thermal Activation of Sr;Fe,O,
Electrocatalysts for Water Oxidation at Neutral pH”, ECS Transactions, 61 (22), 35-41,
2014),
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Photocatalysts under Visible Light, The International Chemical Congress of Pacific Basin
Societies (Pacifichem 2010), Hawaii (USA), 2010 4 12 H 15~20 H

5. FERIAML, = T AJLHE (LALK) | RO Ok dh 145 53 2% L7 BT K oy it
DAL, 5 11 7Y —2 - AT AT T NV IAN =2 R DT ARG R, 2011 4R 6
H2,3H

6. s HOKHS, EAHE — BB, AVLEE (ILUALR) | IS B RUK SR RO LA ZnRh,O4 ORI,
B 7 ) =2 P RTAFT TN IAN = ARy L RARH IR 2011 426 H 2,3 A

7. NILEL FEAHE — BB A KA (LLIAR) | AT ARG I B R S8 28 BOE Al o 22 I i
ERORIRLLETEAM, 27 8 [FIRHARD KIG L H B AT b—If B IR O IROAEAZ2—, 2011 4 6 H 30
H-7H1H

8. NJLFE, I — (HIALR) | SITiOs 2 I Z TR 3 s AT LORESE 25 18 [RDEARiES 7R
DU b FORK A FERATFSE AT R va AR —L (B L 2011 4F 12 A 12 H

9. WA — BB A A, ATL 5 (IUALR) | IHDEISERKSE AL ZnRhyOy SEMAREE, 25 18
(SRR L AR DT I RO R A PERAN IR e T gl —b (BUR) | 2011 4 12 A
12 H

10. FKEA. =BGk (UALR) | BRI B (s I IRpES 2 —) L AHERE ORI L AL
(IBLRE) | Frw vy 7HHUKSEEROEARE -FeSi, DK iERHM, 25 1 [ JACUGSC
DURVUL (G 12 8] GSC LU ARTT L) (AL — U H (ROR) 2012 42 6 H 12-13 H

11 J5RBS— A5 (UBLKR) | F 2 BRA N T e FI Tz Z BeRE IS K 3 il s AT LA
LB 1 Bl JACUGSC 22 RT DA (5 12 [] GSC o RT T L) |~/ — Ui H () |
201246 J] 12-13 H

12. Shoichi Hara, Hiroshi Irie (Univ. of Yamanashi), Two-Step Overall Water-Splitting Based on
Band Structure Controls of SrTiO;, 19th International Conference on Photochemical Conversion
and Storage of Solar Energy (IPS-19) . California Institute of Technology, California (USA),
201247 A 29 H-8 A 3 H

13. Masaharu Yoshimizu, Makoto Saegusa (Univ. of Yamanashi), Kensuke Akiyama (Kanagawa
Industrial Technology Center), Hiroshi Funakubo (Tokyo Int. Tech.), Hiroshi Irie (Univ. of
Yamanashi), Novel Hydrogen-Evolution Photocatalyst, Narrow-Gap | -FeSi,, 19th International
Conference on Photochemical Conversion and Storage of Solar Energy (IPS-19). California
Institute of Technology, California (USA), 2012 4-7 A 29 H-8 4 3 H

14. Satoshi Tanigawa, Hiroshi Irie (Univ. of Yamanashi), Two-Step Excitation System for
Water-Splitting Using Titanium Oxide , 19th International Conference on Photochemical
Conversion and Storage of Solar Energy (IPS-19) , California Institute of Technology, California
(USA), 20127 H29 H-8 H3 H

15. NEF, S — (ILALR) | KA SCE (ALR) . FHUAIa L FU 2% AW T BT UK 0 iR
AT LOWEEE, G5 19 RDEMRIES ROy A FURR A ERATFE T2~ ta d— L
(A0, 20124E 12 A 10 H

16. B NLEE (ILWALR) | BefbTF 2o 2 W T 2 BEBE TS K 0 i A7 L OREEE 55 2 (1]
JACIGSC ¥R (512 [B] GSC LU R T L) | AV vy KB (KFR) L 2013 426 A 6-7
H

17. KGR AR, ATLE (IUALR) | A 2 BPShbiE s 27 AR L2 D e fih
BEEPEREAT, 55 2 [8] JACUGSC PR A (55 12 [8] GSC TV RPT L) | AL ULy KR
(RBR) . 2013 £ 6 H 6-7 H

18. Satoshi Tanigawa, Hiroshi Irie (Univ. of Yamanashi), Two-Step Overall Water-Splitting System
Composed of Only Titanium Dioxide, The 2nd International Seminar for Special Doctoral
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Program “Green Energy Conversion Science and Technology”, International Workshop on Green
Energy Conversion, Nagano (Japan), 2013 /-9 H 2-4 H)

19. Masaharu Yoshimizu, Makoto Saegusa (Univ. of Yamanashi), Kensuke Akiyama (Kanagawa
Industrial Technology Center), Hiroshi Funakubo (Tokyo Int. Tech.), Hiroshi Irie (Univ. of
Yamanashi) . Near-Infrared Light-Induced Hydrogen Generation of [J-FeSi, ., The 2nd
International Seminar for Special Doctoral Program “Green Energy Conversion Science and
Technology”, International Workshop on Green Energy Conversion, Nagano (Japan), 2013 4 9
H 24 1)

20. Yuki Hotori, Masaharu Yoshimizu, Hiroshi Irie (Univ. of Yamanashi), Fabrication of n-Si/WO;
Photocatalyst for Oxidative Decomposition , 19th China-Japan Bilateral Symposium on
Intelligent Electrophotonic Materials and Molecular Electronics (SIEMME’ 19) | Beijing (China).,
2013 4-9 H 14-16 H)

21. Masaharu Yoshimizu, Taiki Kitta, Hiroshi Irie (Univ. of Yamanashi), Photocatalytic Activities
of Si/WO; : Direct-connected Two-Step Systems, 19th China-Japan Bilateral Symposium on
Intelligent Electrophotonic Materials and Molecular Electronics (SIEMME’ 19) | Beijing (China).,
201349 H 14-16 H)

22. Toshihiro Takashima, Yuki Hotori, Hiroshi Irie (Univ. of Yamanashi), Electrochiemcal and
Visible-Light-Driven Water Oxidation Using Polyanion-Based Transition Metal Compounds,
University of Yamanashi International Symposium 2013, Kofu (Yamanashi), 2013 410 A 15 H

23. Masaharu Yoshimizu, Taiki Kitta, Hiroshi Irie (Univ. of Yamanashi), Photocatalytic Activity of
Directly-Connected Si/WOj; System, The 6th Asia-Pacific Congress on Catalysis (APCAT-6),
Taipei (Taiwan), 2013 45 10 A 13-17 H

24. Satoshi Tanigawa, Hiroshi Irie  (Univ. of Yamanashi), Two-Step Excitation Z-scheme System
for Overall Water-Splitting under Visible Light using Titanium Oxide, The 6th Asia-Pacific
Congress on Catalysis (APCAT-6), Taipei (Taiwan), 2013 4= 10 H 13-17 H

25. EUEECZ . . ANLE (1U3K) | Design of Oxygen Evolution Catalysts Based on the
Control of Itinerancy of 3d-electron, £ 23 [A] H A MRS 4Rk K& | #iff ikt 2—
bt 72— (#ZR)10) 2013 42 12 A 9-11 H

26. mMSHCE AR ATLE (LUELK) | SrFe 0, il oo i F2 58 A= il BTG L 2 361 T Dl
FEARAFYEDFETL, 55 20 [EDEARGES 2R D A RULR B EEEBA e = R asadi—
V() 2013412 A 13 H

27 . Toshihiro Takashima, Hiroshi Irie (Univ. of Yamanashi), “Development of Optically
Transparent Oxygen Evolution Catalyst Using Manganese Pyrophosphate, Gordon Research
Conference on Renewable Energy: Solar Fuels, Ventura (USA), 2014 4~ 1 f 19-24 H

28. &)1 NLE (UELR) | Bk T2 % VT TR BB T iEE 52 K G il o AT L DA
5453 [\ JACUGSC 2o RYw A, A ER T +—F 4 (FU) | 2014 4F 5 7 22-23 H

29. /ARG, ), RS . AL (LUBLR) | $RA4H A L7z SR Al & R T HDE K
OYRS AT DOREEE, 85 3 [8] JACUGSC 2o RUY A FUREBE 7 +—T7 A (BUR) | 2014 4F 5
H 2223 H

30. ), mlgacz . AJLE (1UALK) | Ruddlesden-Popper HUEKIE(L )2 T2 R 36 2R
BB, 55 3 [8] JACUGSC 22 RPw A BUREBE 7 +—F 5 () | 2014 4E 5 A 22-23
H

31. EMGECE . AL (IUBLR) R B a i~ o A7 A A W% FIV T R 33 38 AR il oD
B3&. &5 3 [B] JACI/GSC v o Rv U A, HIERE 7 +—F 4 (HA) . 2014 425 H 22-23 H

32. Toshihiro Takashima, Yuki Hotori, Hiroshi Irie (Univ. of Yamanashi), Development of O,
Evolution Catalysts Using Pyrophosphate-Bridged Manganese Compounds, 20th International
Conference on Photochemical Conversion and Storage of Solar Energy (IPS-20). Berlin
(Germany), 2014 7 H 27 H-8 H 1 H

33. Ryoya Kobayashi, Satoshi Tanigawa, Toshihiro Takashima, Hiroshi Irie (Univ. of Yamanashi),
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Photocatalytic Water-Splitting by Silver-Inserted Heter-Junction System, 20th International
Conference on Photochemical Conversion and Storage of Solar Energy (IPS-20). Berlin
(Germany), 201447 H 27 H-8 H 1 H

34. Satoshi Tanigawa, Hiroshi Irie (Univ. of Yamanashi), Two-Step Excitation System for Overall
Water-Splitting under Visible Light Using Only Titanium Oxide, 20th International Conference
on Photochemical Conversion and Storage of Solar Energy (IPS-20), Berlin (Germany), 2014 4
7H2TH8H1H

35. Kohki Ishikawa, Toshihiro Takashima, Hiroshi Irie (Univ. of Yamanashi), In-situ UV-Vis
Absorption Spectra of Intermediate Species for O2 Evolution on the Surface of [1-Fe,O3, 20th
International Conference on Photochemical Conversion and Storage of Solar Energy (IPS-20),
Berlin (Germany), 2014 4-7 H 27 H-8 H 1 H

36. Masaharu Yoshimizu, Makoto Saegusa (Univ. of Yamanashi), Kensuke Akiyama (Kanagawa
Industrial Technology Center), Hiroshi Funakubo (Tokyo Int. Tech.), Hiroshi Irie (Univ. of
Yamanashi), Solar Hydrogen Production under Near-Infrared Light Irradiation over B-Iron
Silicide, 20th International Conference on Photochemical Conversion and Storage of Solar
Energy (IPS-20), Berlin (Germany), 2014 4-7 4 27 H-8 A 1 H

37. Ryoya Kobayashi, Satoshi Tanigawa, Toshihiro Takashima (Univ. of Yamanashi), Bunsho Otani
(Hokkaido Univ.), Hiroshi Irie (Univ. of Yamanashi), Visible-Light-Sensitive Silver-Inserted
Hetero-Junction Photocatalyst for Pure Water-Splitting, The 3nd International Seminar for
Special Doctoral Program “Green Energy Conversion Science and Technology”, International
Workshop on Green Energy Conversion, Hokuto (Yamanashi), 2014 4= 08 H 25-27 H

38. Satoshi Tanigawa, Hiroshi Irie (Univ. of Yamanashi), Overall Two-Step Water-Splitting
Photocatalyst, Chromium and Tantalum Co-Doped Titanium Dioxide With Effective Cocatalyst,
The 3nd International Seminar for Special Doctoral Program “Green Energy Conversion Science
and Technology”, International Workshop on Green Energy Conversion, Hokuto (Yamanashi),
2014 47 08 H 25-27 H

39. Hiromu Kuwabara, Satoshi Tanigawa, Hiroshi Irie (Univ. of Yamanashi), Controlling the
Crystal Face of Metal-Doped Titanium Oxide, The 3nd International Seminar for Special
Doctoral Program “Green Energy Conversion Science and Technology”, International Workshop
on Green Energy Conversion, Hokuto (Yamanashi), 2014 4= 08 H 25-27 H

40. Kouki Ishikawa, Toshihiro Takashima, Hiroshi Irie (Univ. of Yamanashi), Creation of Oxygen
Evolution Catalysts Using Ruddlesden-Popper Type Iron Oxides, The 3nd International Seminar
for Special Doctoral Program “Green Energy Conversion Science and Technology”, International
Workshop on Green Energy Conversion, Hokuto (Yamanashi), 2014 4 08 H 25-27 H

41. Ryoya Kobayash, Satoshi Tanigawa, Toshihiro Takashima (Univ. of Yamanashi), Bunsho Otani
(Hokkaido Univ.), Hiroshi Irie (Univ. of Yamanashi), Visible Light Sensitive Silver-Inserted
Hetero-Junction ZnRh,04/Ag/Ag,.SbOs., Composite for Pure Water-Splitting, 20th China-Japan
Bilateral Symposium on Intelligent Electrophotonic Materials and Molecular Electronics
(SIEMME’20) , Chengdu (China), 2014 -9 A 21-24 H

42. Satoshi Tanigawa, Hiroshi Irie (Univ. of Yamanashi), Photocatalytic Water-Splitting Activity of
Chromium and Tantalum Co-Doped Titanium Dioxide, 20th China-Japan Bilateral Symposium
on Intelligent Electrophotonic Materials and Molecular Electronics (SIEMME’20) . Chengdu
(China), 2014 49 A 21-24 H

43. mURECE A IERES . ATLE (IUALR) | [ RYE SRS A C L DR 8 AL AR E PE~ D2 R D
BT 5 21 [RDEE AR D A BROR 2GS v o " A (RORK) L 2014 4212 A 12 H
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1. Hiroshi Irie, American Chemical Society (ACS) 244th American Chemical Society National
Meeting [ Environmental Chemistry Division| Presentation Award, Philadelphia (USA) 2012
8 71923 H

2. Ryoya Kobayashi, Hiroshi Irie et al., 20th China-Japan Bilateral Symposium on Intelligent
Electrophotonic Materials and Molecular Electronics (SIEMME’20) Poster Award, Chengdu
(China), 2014 4£ 9 H 21-24 H
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