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Thesis Summary (approx.2000 Japanese Characters )

CO, ZEITT 2 ML T D2 DBUR TlX, WL OO ORI REFERH 5, — DO HIT, &BEHIL
I % KR P B W T 5 UG R DIBEER T+ STV AN ETH D, b o —Did, CO, 2i&ET
T 254 B ESREAREE D KT dH DB LG B OETE 2 R 38 ALl & oA BT o RETch D, 2o
&9 A RMER L EER OB ARICE D COEILE HiF LIZAFZE, & v b, KSR CHRENT 2 KOSi3E &
AEBREIN TR, Fo, ZOEARIC X2 MBSO EE BIET 7202, WEMOBE BB
ERETDHIZELEERMETH D,

AWFFETIE, 2D OFBEICEY AT, 3, KERTIZBIT 5 SRR D CO, & Ithe & FEic i
FHl7c, EHIC, T b & RS X AMLGR EREET D27 0c, MERONE FHEHERERICE T
LIREIEAT o1z, T O ISR AREE & 8RR A A LT H 2 L T, CO, BN &, KOEELD
U < VEBBEAOGIT & 2 WV 2 Ha % [ L KVATR TP IS WO CBREN 3~ 2 SR o Al & 37 72,

B 1 ETIE, ADEAEAFEEOBUR & BN 2R RS L & BIC, TORTARIFFEOERE EMEIC >V THR~
7=
92 BT, AHEIAE TP ICB W CREBIER O ERIRIC CO, 238t 7 5 Ru(l)-Re(l) —EZSE A E Al 0 /K AR
HIZEIT 2 COLIRICEEB & SHMIC IS LTz, ARSIAIESR & O BUSHE D Hilik ks K OVE R RE R 20 8 20 I E Ok 3R
0. KEHEPORMBEIS TR EFRE LTHOLNTWVWD T AL E VEA A2, SRS itflio
CO, BITTEM 23l 2 DICH L T\ E 2B 52T L,

%3 I AU T, ARFERFIZBW T HEREEARSLABED CO,RITiEE IE L < §Hlid 2 72 DI B2
BHKSEBRER TR OB E T o 72, T ORE, KEEOBEBRIEZEA LIV X4 4 —VaFERD,
Ru(ID)-Re(l) &SR O Y O R BIC IR L BT 2532 Z AWLMo 72, ZOEITHEH
W5 Z & T, Ru(lD)-Re(l) “EZSE A Yefl D CO B TIERIL, 7 A 2V EVERA 4 U B W25 D 65 fFiC
M kL7,

%4 FETIX, RSO & E AL A2 AL LIRSS 5, WEMICRT 2 E LR
ZET L7z, Ru(Il)-Re(l) “RZEEAOEAMME 2 B IS E R LY LB el LB EER L=, ZoEMIC L —
P L2 EWE TS Z L THEL D, RuSEHIEER ORI AL D B8 2B EIC L 0 5 Lz, T0
FE S, FUINEEALIZHRAE L C, Ru JEEE & B OB BB F N b5 Z L 2 /R Lz, ZOfRZ2 I,
CO, B ITLZBEN 3 2 72 DI B 7 Re S OB ITL B ETT B - DK EBREMEZH L NI L,

55 FITB T AT TIE, ARIEK T THRET 2 2 L 3B 50T 78 o 72 Ru(ll)-Re(l) _£%8ER % p B NiO (2 [EH &
B LT8Rl Y — RE, 8T ) — RERBAELE T ELALTR COBILY AT AL LT, i
T 7 — FHELE LTk, F4ZTHL I L, B D Ru(l)-Re(l) _EEEK~DOB T BEIZREICTX 5
BT XY VBRSO R ERIIEE T B EEEHERE L, &L Ta & N 23 F—T7 L7 TiO,
(TiO;: Ta/N)IE, ATFYEE K OBREURBE AT E L TR EBIL T2 T/ — FE LTHBEL =, 2hd, kiU
T Hh Y — REMBEDLEDLZ LT, KEEFRE LT COETMIGERNETH Z LB Lz,

%6 TITHIT DI T, FEALAME & &R SE ARl & BHEHE S LT E A M A LA 2 &5k L7-, TaON
& Ru(ID)-Ru(ID) "SR Z AL LT YefildiE 2 Fl VW 2 & | BABSCEMR e LIS, KSR IO CRIEEIRE I &
0 Z-AF—LHID COGRITIGEZHEITT 5 2 &2 A L, s e LT, % 5 ®THVZ TIOTaN &
PR LR, Z- A% — A2 D RAICEET 2 - DI L ERE AR ORFHEH ZWH LN Lz, &5
2. ZOEAMERIE CORITIC L DFMER L . AX ) —ILDHRNLT VT b RO RIG % R BRE) L7,

%7 ETIE, AFRORREEZRIEL, 5H%OBEIZ OV TR,

%« FRSCEE BRI, FI3L 2000 72 & 9532 300 354 1 M9 ORI 57, b L<ITITEL 800 5% 1 FRE L T 723wy,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
Words (English).
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Attention: Thesis Summary will be published on Tokyo Tech Research Repository Website (T2R2).
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Thesis Summary (approx.300 English Words )

In the research field of photocatalytic CO, reduction (so called artificial photosynthesis), there have been several issues to
solve. First, most of the metal complex photocatalysts have not been applied in aqueous solution although water is a clean
and abundant resource. In addition, metal complex photocatalysts workable for CO, reduction generally possess poor
activity for oxidation reaction. On the contrary, semiconductor photocatalysts have exhibited strong photooxidizing power
to utilize weak electron donor even water. Thus, hybridization of the metal complexes and the semiconductors is a rational
strategy to create novel photocatalytic activity for CO, reduction. In this work, the stepwise research was carried out to
develop the photocatalysts driving CO, reduction in aqueous solution, which consist of metal complexes and
semiconductors.

In Chapter 1, importance of this work was described from the current status of the artificial photosynthesis.

In Chapter 2, a ruthenium(II)-rhenium(I) multinuclear complex, which have been known as an efficient photocatalyst for
CO, reduction in organic solution, was applied in aqueous solution. Detail analyses of the reaction revealed that ascorbate
ion, which was operated as the electron donor for photocatalytic CO, reduction, suppressed the activity of the Ru-Re
photocatalyst.

In Chapter 3, a new sacrificial electron donor working in aqueous solution was developed. The Ru-Re photocatalyst
exhibited much efficient CO, reduction by using the new electron donor compared to the ascorbate system.

In Chapter 4, a hybrid electrode consisting of a Ru-Re photocatalyst and a transparent conductive oxide was constructed.
Photoinduced interfacial electron transfer in the hybrid electrode was investigated by means of transient absorption
spectroscopy.

In Chapter 5, tantalum and nitrogen codoped rutile TiO, was developed as a photoanode for water oxidation. A
photoelectochemical cell consisting of the photoanode and a hybrid photocathode of the Ru-Re photocatalyst immobilized
on NiO was found to drive CO, reduction coupled with water oxidation.

In Chapter 6, photocatalytic activities of metal complex-semiconductor hybrids were investigated in aqueous solution. The
hybrid of a Ru-Ru photocatalyst and TaON photocatalytically reduced CO, into formic acid with oxidation of methanol to
formaldehyde via Z-scheme mechanism.

In Chapter 7, the thesis was summarized and future prospects of this research field were described.
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Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).
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