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Ais0ix ESS BRI CEROER & BRI FAHEICB T 298] LU, UTO6EICLVERkEnTWnD,

F1E [Fim) Tlid, Y — 7 —KERE T 7L ERA RO E6] 4 T L OVERBLE B £ & | BITEDOMBEIZ D
WTRARTWD, Fio, AIPERINGEEZ BT 2 3d" R OEBRGERLWICER L, BEREEEZHNWTAY ¥y v 7OE
TAEEZ B DN Lo RBEMOM BB 21T 5 Z & OBEEMIZ OV TR, AFEOBMNEBEREZH LML TN D,

2 5 TS 2 I8 L 72 o-Fe 05 JEBEMR D VERL LB RUL A RFIERIG ) CI, Mﬁ%@ﬁ@@%L’ﬂb( AL & TR
SULZEEEOFMBZH LN LTS, 7L A L—HEE (PLD) EEHWT, B a-ALOs FEAR D ¢ i E m i EIZ Ta #3
IL7= SnO, #E, D EIT a-Fe,0s Wi A ffE L7- = X o v L7 @A, & IR ARER &SV iEmtEEsFIT 52 &
ZRE LTS, 2 b ONEMEE L COLERE TR OBLRIS A EITT 5 & & OBHME, LERDOLD LRV AT v
YU, REAENICERE T 2 HERREEZ LT 5 2 LT, TRENICHDLNDED a-Fe,0; Db SN TR 72 % 8 EROEMIK &
BT 2 4GS T O EISERR T2 Z L 2B LI LTV 5,

% 3 [(CrFei),03 b IR O (ER & B R LSRRI | Tk, RFEIRIKE AT 5 (CriFeix),0s D JEEMMEE Ik LT,
B L BRI OB A 4 AN LM LTV 5, PLD A MW CHRES T T it o2 L, 5
VBRI C 0-Fe,05 % Cro0s & 0 b IR DO ZEHIHF IR A 975 Z L 2 AU L T2, SEIBIE T/ ik & Xtk H
W, ZOREIRZS Cr3d — Fe 3d TRFA SN D NFEB TH D Z LEHLMI LTV D, ZHIEAE ORI LE > TRBRILFEN
RARDBALSIES X 0 B RO THEITT 2 2 &0, Cr MBI E > TEERDNL S LAV R T vy ABREMICS T B
T oA B HEEOBLAN DM L TW\D,

%4? [ 2R Z &AL 72 YeBMIC BT B BERACZRERE ) CTlX. o-Fe,03 JEEM_EIZHERE S 2L & O HE T 1k & MGt

HEWROSNE BBV AT ¥ v E T AREACFHEMCOWVTHLNILTWS, BANOEBERZET Y Vi L
kﬁ (Co-Pi) & NIOBHFHTHY | FiE ClI~A 7 n i MEVAER 2 & 1ok HREN, %F CIL PLD IEAHERETIEICHET A 2 &
ZRHE LTS, WA Iti@md 2 EERME E LT, BEROND ANV BT oo vy VORI L E R R RIT 1 ~ 201
JEREDIEA T4 Th Y RELFEM ORI EMmIE E & AR ORI #f?é%ﬁ%@ﬁh@ﬁ?k#*aE®ﬁmu
X0 THD EfERLTND,

% 5% [MTiO; (M =Mn, Fe, Co, Ni) RO MER & LB RMREM) Tl RAERRE—, 72 2 >OEBEETH)
S S DI LT, B & BRI OMBEH LN LTV 5, EBREBRERLDIL. BiEHOE Y K-
N — REGIERR AR 728 1A% E > B 3 B W O SBR R B ANE R RN 22 B TS IS LT 2 558 A 7 L. ZNEhOFETH
BAMESAII & SOV EERN R T DR EZHL NI T HEREDBRION TS, PLD EEHAWTA VAT MlEEZ AT
% MTiO; (M = Mn, Fe, Co, Ni) @ HAHENEEBIZH Y # A, Mk mtE D B IENF O T D, TR TOREHL O02p — Ti3d
DIFIERIIRIE S5 TRWERSDEIRIUC R L CHEBLO I FE AT SV &R 58, B4k, X BRIk, $—
JRERF R 2 O CIRGE L7 B i & BB SRR XIS Ao A BN 5 Z & & L L T 3, MnTiOs 1 Mn 3d 12 fsked
B R LTl T4 b OB THE 241 2 Ok L, o EHIEB A8 & Bk L ORMKIC X 0 5L28 » I ME T4 LR E
FEEEZATDHZEEZHLNIL TS, ZOZ LR, £ MnTiO; DB MRV BRI & SN H ER D RT vy
NERTZ LR L, KRIC FeTiOs, CoTiOs, NiTiOs DNEICKHE R K & < 72 2 AZE N T TlE 11 B BiT 5
02p DFHMREROHIMIER T 5 Lfkim L T 5,

¥ 63 TG Tl AFIETELNERREEE LD, TOHMMBL O TLHNEREZHAL LTV,

INEET HICRGRH L, 30" ORIER SR OWIEE VL C, Blm, Mk, REERITLAD. ~7T o & BEOMAE
BRI RT T 2R 2 RN LT R TH 0 | BRI R BB 2 5229~ 2 & CRAZRE 2 Al L, B &

DFER LD Z LT A ROBEBEBRCY & 13— R2E U725 LM RGO 2R E 5 Z LIclsh LT 5, Llkix
FERAMNCEMEZ T 2 L CHRERBH AT L2 ETENICHEMRL TV D,

% FSCE B, 3L 2000 52 & 5630 300 §F 4 1 BT DT 500, b LIS 800 554 1 i LT 2E vy,
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Solar-hydrogen production through photocatalytic water splitting has been studied for aiming at
conversion of solar energy to clean fuel. In this dissertation, photoelectrodes based on epitaxial thin-films
of the 3d" (0 < n < 10) transition-metal-oxide were fabricated to study their photoelectrochemical (PEC)
characteristics.

In chapter 2, epitaxial a-Fe;Os/Ta-doped SnO; bilayers are prepared by pulsed-laser deposition (PLD)
in order to elucidate the a-Fe,O3z photoanodic properties with different orientations. It is found that
photocurrent (photocurrent-onset potential) of the m-axis oriented samples is larger (lower) than that of the
c-axis ones and differences in surface states between c- and m-planes.

In chapter 3, the correlation between electronic structure and spectroscopic property of PEC is
revealed for (CryFeix)203 photoanodes. The solid-solution thin films prepared by PLD show the
band-gap narrowing, which arises from charge transfers from Cr 3d to Fe 3d state. It is found that the
cutoff wavelength and onset potential of photocurrent systematically increase with increasing Cr content.

In chapter 4, impact of Co-Pi or NiO deposits on a-Fe,O3 photoanodes is investigated. Both deposits
result in substantial decrease in the overpotentials in water oxidation reaction, and only a few monolayers
are enough to drive cathodic shifts of the photocurrent-onset potentials. This phenomenon can be
attributed to the lower charge transfer resistances and capacitances at electrode/electrolyte interfaces.

In chapter 5, PEC properties of MTiOs (M = Mn, Fe, Co, Ni) thin films prepared by PLD is
investigated to reveal chemical trends. It is clarified that MnTiOs has lower photocurrent and higher
photocurrent-onset potential due to localized Mn 3d state at conduction band maximum (CBM). On the
other hands, magnitude of photocurrents, increasing in order of FeTiO3, CoTiOs, and NiTiOs, are observed,
which can be attributed to increasingly larger hybridizations of O 2p states at CBM.

It is concluded that the effects of crystal orientation, composition, surface modification, or electronic
structure on PEC properties are verified for some 3d" transition-metal-oxide thin films. The present study
demonstrates the power of utilizing well-defined epitaxial thin films to investigate the PEC properties of
visible-light driven photoelectrodes.

% FSCEEIL, FISC 2000 F- & BESC 300 §EA LERTORMT S0, b L<IEIL 800 Fa LR L T<Z3 0,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).

HE  WSCERIE, H LRIV —F VRN (T2R2) IZTAU X — Ry MARSNET O T, AR ATRERFIPHO N TIERL TEEW,
Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).




