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ERA i B ARG Al 2 F T2 KB = L X — RN K D KB RIE I R T _R&E K& RBEAN D D, 1 DI,
SR IR 7 B A 5 % 2 WREME O & 5 RGBSR L, &S G 2 2 B L T OERBAKTEARHNE
RThbd, B9 1 2%, HEL LTHOLNTNAZ L OBWIX, KX LX—DBLZ 0% HD 5
BAEZWRINTERNETHD, TNETHESNTE - RTHE F— 0 FREEETERIC L > TAHEERITEE
FEHL U T2 BRAb W YRR BT, RGO M AN e flrmvE i Lo I L 22> THR D . R & ATHER
INREIX, FERICEBERBRICH D & VWX D, EHIT, KIEERK & SCABEEME 2 E &8I Ul E Lo E °F
HChH Y, BRI ORI DI, TR EERBETH D,

AW TIEE T, BRXME EEANEA LI 2 WD 2 & T, S FETHLNZR > T ieh ol
BRE R MGk & et O BIRIEEZ . Fv U T R—E U ZOBENLEECGEE L7, 612, ¥ U T F—
V2 7 EBNIGE  FIRHZEBL L7z, ook R— 7 s Bl 2 v S E ARG 2 2 & TrttRgfb
ATz, ZNHDOBZE - R Lz 2 O RTHE F—7 b e A A b 5 Z & T, AR T Tk E
SERDIRT D HMEROWE AT o 72,

1 ETIE, KBEERIM LKk SERED BENE L 2O RBEN, LR ER~N, KO ERLS BAE . 3
FZDOW TR,

B2 ETIE, MBEXMAETEANTEA Lz SITiOss & AV, BRR KM & MmO FBERIR 24 L 7=,
SrTiOs HIBRABERKREOBEFE /3 4 IEREICHIE L, BERE TRACEM T 5 Z LI kY | BER KM % S SRR
RECHURE L7oRUB A B Lo, AR LT3BE 2 -V T S SOTEME 2 3 M 02 2 & T, MR KRR E O k-
FUCPE- TEWERM BT 2 Z B bhodz, BERERXMIZRICHE S BEIREZICER L, tEEMkEOx v U T
DFTEMERZRT, 7 o /V I E AW ERIZ L D . St om L2 E T REZ LI L > TP T 5
TEERMUL, F7o. FERLUIEF v U7 R—7 B8R O 7o Y ERe, A SR eh A & 1
AL U CGRERGUEZIT) 2 &2k, ¥ VT b7 o BEE Gy FEEZHAL L, IBIT, 8
R SR SRR AL B 2 O T RSB IR K KB RUSIENER, ¥ U T R—E U 72k > TH
EFrZLEHLMNILT,

HEI3ETIZ, TaE NO2FORTLHEL F—7FT52 L1k, Fx V7 R—7 & LRINGER [FIRHICEB L
72 TiOx(TiOx:Ta,N) & VN, IKEAGERIE - ~A 7 BB RED 2 FJEO Y 7 F 7 A E5EE T Lo, KR T
EZDHEBERBIZE Y ARBREECH 7o, 7T F—RABROT vy B A MU TiOnTaN %, KIEMET Z kR %E H
BB L LT AKRBERIEIC LY . B TER T2 2 LTI LT, £, WHDGIS A MRS 3% A s E il & L T4
LTS, AFARITIONTaN D<A 7 SRS E R T2 2 LI2E D A ETHLNIIRo T e olz
BEOGREEC~ A 7 a0 BETE L, HEOM EICRE L,

AT, ATHOESEMKFAEREMEE L LTSN TW5, Rh % K—7 L7 BaTiOs (BaTiOs:Rh)% Uy,
IRENA BT 2 Bt L 7z, K BVLERIE R0 22 5 PN BVILER R Z TR S 4L 5 Ba KB ONEME AR T &85 FERH 72 L
H2MT L, KRk 2 IHl4 5 2 & CiEtkom Eioksh Lz,

%5 T, AN EER TR A FOBAE & OVKRA BOEAMEE 2 MG b7z, 2 BERESLBhRD BRI 53 fif e fil it
VAT LAOWEIZI AT, BRFRAROUMELTIE, 3 E TG Lo~ A 7 v A TiOxTa,N & Hvy, KFEAE
FOEARBEC I, 54 R LIRS RIERISHT 5 Z L TAR LIZ Rh F—7 SITios # VWi, £hEho
sttt 2 IV CL BUABE OFEEE-CHEF FIEE BT 5 2 & T, FRUSTEN A2 K BT 5 2 SR Lz, &
BT, 2D D 2 O A A D Z LT, B T TOREKNRE R LT,

%6 ETIL, AWSEOMRELRIE L, 5% DOEEIZ OV TR,

%« FSCE R, Fi3C 2000 F & 33300 354 1 HTORINT 52>, & L<IIZEILB800 #5% 1 #fEH L T 7280y,
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There are several problems in hydrogen production by using solar energy using an oxide semiconductor photocatalyst.
One is that the influence on the activity and factors of defect formation, which is thought to exert a great influence on the
photocatalytic activity, is still unclear. The other is that many oxides used as photocatalysts cannot absorb visible light, which
accounts for approximately one-half of solar energy. In many oxide photocatalysts, suppression of defect formation is a main
factor of improving the photocatalytic activity. However, there have been no reports quantitatively discussing defect
formation and photocatalytic activity so far and it is an important subject to develop highly efficient oxide photocatalyst
materials. In this study, effects of oxygen defect on photocatalytic activity and visible light responsibility were investigated
using carrier and/or different element doped oxide semiconductor photocatalysts.

Chapter 1 describes the importance of hydrogen production using sunlight, its problems and solutions, and described the
significance, standing position and outline of this research.

In Chapter 2, I investigated the correlation between oxygen defect formation and photocatalytic activity using oxygen
defect density controlled SrTiOs.; powder. Focusing on the electron density change accompanying the oxygen defects
formation, I found that the interpretation using the quasi-Fermi level can explain behaviors that the photocatalytic activity
improves with electron density increasing.

In Chapter 3, Ta and N doped TiO, (TiO,:Ta,N) was prepared by hydrothermal synthesis and microwave assisted
synthesis methods. Study of microwave assisted synthesis improved the photocatalytic oxygen evolution activity of
TiO,:Ta,N.

In chapter 4, Rh-doped BaTiO; was synthesized by hydrothermal method and the activity was improved by using
conventional method.

In chapter 5, two-step water-splitting system was constructed using two different semiconductors. For the oxygen
evolution photocatalyst, microwave synthesized TiO,:Ta,N was used, and Rh-doped SrTiO; synthesized by applying the
hydrothermal synthesis method examined in Chapter 4 was used as the hydrogen evolution photocatalyst.

Chapter 6 summarizes the results of this research and describes future prospects.
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