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ARFHSCIT, AT B A A EBMRIC L D Z 2% — AR ERALER CO BT AT ADOREE LA L, U
TOBENLRD,

%1% K Tl AFEOE R L BRSO OW TR, 9, CO, ZiE It T 5 el o B3 238 A AF5E
SRS TV DI OWTIL, ZOH T b SEHIRER & AlBEEs 2 4G BN 1- Tl L7280 1ottt -
WTCEEHNCRIR Lz, 512, RO ERFICB T DBETBE T AT L L, EEESEMBEE B 72K OBRIEK
JEICOWTHER L, WMEEZEAMESEDZ LIk D, KEETHRE Lz Z A% — AR ERESR CO &Ity
AT DOREFIZ DWW T ORTRENE & FEEHC DWW TR Lz, F7o, AR & 1T OB TH#EITT 5 CO Bty A7
DZONWT ORI Z IR, 2 & TR ZE O, BRI OV CREaR L7,

%2 HEKULTFM CONEILY AT AOME TlX, ZUE NiO BMOERL O, SEHEmIC gL L LT A
FR AR CBEIEZH T 5 Ru(INEER, MEEEIC Re(l) b U I VR = V85K 49 2 Ru(ll)-Re(1)88 7S5 14 Al
L p BPEERTH D NIO BAEEAILSED Z LIZL D, HEXILFEN COLRTICOWTIRAT, ZOHEE
RHIZ BT, Ru(INEEARDBIIZHE . NIO OME-H 725 Ru(ISERDFHZIRRE~AT CTEABENEITT 5
ZERHDLMNE ST, o, ZONEFBENCIT, p APRERIRIEAE O RRUT 4 v SN EE R EE R
BIEL QWD LN ERoT, T2, 2 THEASNDIETEZEIRE LT, AIGIC X v tERIEEFR
CO, B A B L, TIRAIZ CO, & CO ~E AW TE D Z LAVRINTZ(TNgo = 32, Fred = 71% at -1.2 V vs.
Ag/AGNOs), Flix Dy br—/LERRND, ZOIGE, NiO 225 Ru(IEERICEASNZETH, EHIT Re(l)
SR RICBENT A Z & T, Re(N#EIR ECTH#ITT 5 2 LMo To, T COEItUiRIZ, Ru(ll)-Re(l)sE4k %
We CORILUSIZRW T, BERTTHI Tt . B O SN2 BT 2 AV RIS EZTo 120D THORT
Ho,

%3 AKHPIZRIT 2 ERLFH COETIG Tk, 2\ THALN-MAE I L, ERRoSERT
HY COL B TTLUG DK HF~DIEHAIZ DV Til <72, NiO &, Ru(ll)-Re()iB 585K et 2 AL S W 7= e BEmig,
KHFIZEBNW TS AEIEIRENC X W @BIRAJIZ CO, % CO ~EBILTE 52 LARENT, ZORGIE, &A%
HAWTHEBEZILFN 72 COGRITISEHE LI-D CORTH D, Fiz., TORIEBRIZOWTHEEMICHEL
72o WEBLULFRISHK TIICIE, FOXEHRIT 10 50 1 UTFICETHAL LTV 0D, XPS, ATR-IR, KO
CV OFEREMND | B OEEEEARN, TORABEEZHF LI EEEL VDI EBHALNE o7, 65T,
KSR - BB KX 2 RE EOSBEEOBD OH7r 69, Bl O BEEIRDOHEE ORI SIS D J15
ICHGLTWDZ LR ENT,

AT Z AX—LBIETBEEFIA L EERLTH CO 8T Tk, 5 3 BE TOWE TN Shv- ki
BT D HEBRALFEN) CO BTG & KOS DB AT DN TIR T, KOS % BRE 3 5 YR &
LCiE, ZOEREN DS NIO OME -1 AL & e THPCAMNIALE L, 2ol fEERENC X 2t ER b
72K DOEAL 3 AT % TaON 288310 L7z, Bhfii & L C CoO, Z#1§F L 7= TaON FEARIL, KHFIZBNTH
W7 7 T T 33 (~90%) THELAL M REAR AR Z B L7-, Z OBEME NiO-4 B 5 AHE A EMm & 8 ik
L. Nafion TREI SN 2 B /MTEA L, WiE/LEO pH 2RSS 2 054 7 4041 V) &, BRA
TRANERNA T A EIIN L7254 T2 W ¢, MBI LAfEYa &2 A L2 & 2 A, NiO-& B R &Em )5 O CO
DA & FIIFIZ, CoOTaON 75 DA R Sz, B0 2 AW ERERIC L v BEITKOmbIZ X
DAERLTWAZ ERFLNERD | AIEFICKVEREIT S, KEETIHE L CORILY AT ADHEEIT LY
L7, ZOMNE, &REEEEZ Wz CO,ONETLROF T, KEBETRE LTHNW MO TORTH D,

EE5E S T, AR TEONIEEREEE LD, TOER, MOEREZIZ O W 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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In this thesis, titled as “Constructing Z-scheme type photoelectrochemical CO, reduction using
supramolecular photocatalyst-semiconductor electrode”, photoelectrochemical CO, reduction using
Ru(I)-Re(l) type photocatalyst immobilized on p-type semiconducting NiO coupled with water oxidation
on CoOy loaded TaON. As a result, photoelectrochemical CO, reduction coupled with
photoelectrochemical water oxidation successfully developed. This thesis consists of five chapters.

In chapter 1, general introduction, superiority and significance of this research were described.

In chapter 2, immobilization of Ru(ll)-Re(l) supramolecular photocatalyst consisting of Ru(N”~N); type
photosensitizer and Re tricarbonyl catalyst on NiO electrode via phosphonate group introduced on
photosensitizing unit. This hybrid electrode drove photo-induced electron transfer from valence band of
NiO to the excited state of the photosensitizer resulting in forming reduced species of the photosensitizer.
By using this electron transfer, photoelectrochemical CO, reduction proceeded (TNco = 32, Freq = 71%) in
DMPF-triethanolamine mixed solution.

In chapter 3, photoelectrochemical CO, reduction in aqueous condition was discussed. NiO electrode
hybridized with Ru(Il)-Re(l) photocatalyst also drove photoelectrochemical CO, reduction (TNco = 22,
Frea = 59%) in NaHCOj3 aqueous solution. Surface analysis of the electrode after CO, reduction revealed
that about half amount of the metal complex remained on NiO surface even after CO, reduction.

In chapter 4, hybridization of the photoelectrochemical CO, reduction with water oxidation using
Co0,/TaON electrode was investigated. CoO,/TaON drove photoelectrochemical water oxidation with
visible light irradiation (Fox = 89%). Constructing two electrode system using CoO,/TaON and NiO
electrode hybridized with Ru(l1)-Re(l) photocatalyst, simultaneous production of O, and CO proceeded by
irradiating visible light to both electrodes with 0.3 V bias. Thus, CO, reduction system using water as an
electron donor was successfully constructed.

In chapter 5, the conclusion of this thesis was described.

%3 @ WSS L. A 2000 G5 L 5830 300 EA LT ORMT D2, b L<IEZIC 800 #EA 1R LT Z 30,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
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