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T, [SRHE - LEEEERIN L5 Z 23— AR OAE) LEEL, &4 B THRELE,

1% (FH) T, AEOHERLERIC>WTEl, BEARESNERL TW A=A A ¥ —HiRiE LUk
FHEOF R & MEGREESEIC W T L, TOEL LToXMEEIAATAEGRI AT AOHEOE
BRI LA, £, SBEASEA S L UNSEAGME OB AEBE L, CO il LTHWAHG®D
RS IC SN THES Lz, chbORBEORRED 2 & LT, IHERMA 2 TR L VBTS2 A¥—A
BIYEM AT MR R U, TR B &L LT, FFRICE W TERBISARAME & B e A me X Z
AX—LBOREEOAMS B = L DBEHEEZ BT,

0% [SmaE— ¥ EREICRT 2ETEHIOFMERE Tk, ERMEE—EEEEGRZI Ax— 08
b A AT B D0, SHICEEL LD, SRMEE - BEERTEO 2 20HFAOETRBOHEE, 3ibbh,
7 A ¥— ARDEASEC BV THEFRR & 42 5 & RIBEOREKED & ¥ BEOGEK ~OBETFEHOMKM T 55
e, B ETATHOLEELEBEBEOMERE~OTETHHORET 2 HEERLE, ThEhOFR
DETBEET., ZEBEF S (TIO) F - idEEk & o # A (TaON)OEKE HIZHES LT = 7 AEDOFEN
HWYEBNT S CEME L, TOFETREDL ONLBETEHHSRE, LEERED pH BLUAT=0 A
HEAROEYL 5 EE LRSIV THREMNIC T 5 2 ¢, £HFMOTETBBEHINT2-00BRTo
foo THITE D, @REISEOCEIRKIED D L EEOGERE~OETEII. &RBEEORIREORLEMZ ¥
WEOGEERICH LR REIIIE S5 2 Ll S s e RO ML, Ebic, ERHA LHEh
EHIZL Y, GBSEOBMERECE RS LERRENLEETHZ ETHLEFEUBMEEh TS &
B L. B LT3 REED, D SERSEORIDKIE~OTE T BIMT, SREEORRRIKIEOMRTEMN % 2H Ik
OEEEEMIC L TEVEIC T I L CRESAD ZEEALMILE, S50, P EERmICRER T
HET 5L, LOoREOETHBRIRBREESRAZ Ebb T,

E3E (SRMEE—EEAEARICLS Z A% — 58 CORTIAMEOMR] Tk, MM L Bk
SR % MRS L7 B A R0 CO M ST AL il 2 Tl S iR AT T CO B2 BB+ 2 H 00,
BREADTENAF ) — AR CIIREGEEITERD I LB TCERVANT o LATHSEE, A8/ —LOB{LER
23 bL00, COBITRIGEHEITSE 2 2 LA TE RV REANAE TaON 2L ShOE & EEHRE L.
COMESEIAIC LY TREOREHALT, AF /=LA EFETFL LT CO2% HCOOH ~&BcT5Z &
R L, T OREMEREAETL TS Z ik, #FHLsRERRUELEERERICE VHAKEICTLHZ &
BTEE, TORBOFT XCINX—FERETHD I b, KrrNR—FHEO COBTERIGIC, &R
EESAIE A ST A 2 IO THRII L2 8 iTie s, 20X/ —APiniBiT o 0hERErY, EfRE
I8+ nm O/ X VR TR B A EICiEE T A D T L TA I EANHELMIILE, E6I, HOtbYicE
{bt U P 7 A [r0)% TaON REIZHE L ESEEMEE VWS Z LT, KOZESDERTTL CO:DET
EEM L, Thblb, THXYOHRETALY—RE LT, KEETRE Uiz CO BRI & BT 5 fefkio
BRI TR LT,

B4E RS T, AMETEHLNRBEERIEL, ToEHLSBRORBCHOWTIE~,

3%+ BOCIEE R, FIIC 2000 oS & BT 300 85 E LT oRMT A, b LIGRI 800 FFE 2 MR L TS,
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Thesis Summary {approx.300 English Words )

This thesis reports two main topics® {1) directional control of interfacial photochemical
electron transfer between metal complexes and semiconductors, and (2) artificial Z-scheme
constructed with a supramolecular metal complex and semiconductor for the photocatalytic
reduction of CQe,

General introduction of the thesis is deseribed in Chapter 1.

In Chapter 2, useful methods for controlling the dirvection of electron transfer between
semiconductor (TiO2, TaON) and excited Ru tris-diimine complexes were reported. Ru(l)
complexes with various diimine ligands were synthesized and adsorbed on the semiconductor
powders to make hybrids. The emissions from the Ru complexes on the semiconductors were
measured for determining the electron-transfer efficiencies between the excited Ru complexes
and the semiconductors of which conduction hand energies were controlled by changing pH of
the surfaces. Based on this investigation, it can be concluded that the efficiency of the
electron injection from the excited Ru complex to TiO:z can be controlled not only by energy
difference between SOMO-2 of the excited Ru complex and the conduction band of TiOz but
also by electron distribution in the three diimine ligand of the excited Ru complex. In the case
of TaON as semiconductor, when both a Ru complex and TaON were photoexcited, electron
transfer from TaON to the excited Ru complex was observed. This result indicates that step
by step, i.e., Z-scheme type electron transfer proceeded from TaON to the Ru complex.

In Chapter 3, development of a hybrid photocatalyst combining Ru{ID-Ru(II) dinuclear
complex, each unit of which works as a photosensitizer or as a catalyst, and Ag loaded TaON
was reported. This metal complex - senﬁiconductor hybrid could reduce carbon dioxide with
methanol by visible light irradiation producing formic acid and formaldehyde. Detailed
investigation of this new photocatalytic system clearly indicated that the COz2 reduction by
methanol proceeds via Z-scheme-type photochemical electron-transfer. Furthermore, another
hybrid could work as a photocatalyst for CO: reduction even in water.

The conclusion of this thesis was described in Chapter 4.
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