B &S 153007 5—2

ARRHEZ
EiIFRFHEFTORBMBMAHAREARBET -2 —R - FHRER)

Eﬁ%?*;;) we | EBRT/ISRG—ITRTDRTFRERE SRR BELIE I RK S REAMRORI K

MET—~ Creation of high activity water-splitting photocatalyst by using precise synthesis
(Bx3X) az | technique for metal nanoclusters

g& hant cc | g)xFY B)19(F WEAME s 2015 ~ 2016 %

K | EFcs RB/E HE— HREFE v 2016 &E

?ﬁ A—v=F cz | Negishi Yuichi R4 HEIERKY

Eﬁ%fhﬁ% CD 24 4+ A =,
A - e | R AFEFHE B AEER - HR

BIE ea (600 F~800 FFIREICFEDHTIEELY, )

KRITFBBEICIYREGIRILF—FRET 5, TOLTHLNDIIRILF—IE BBEMICKVENAE
BIDIEDNAERETH D, Tl KFDRFEIKDAEREL REBICARESZAGL,, I5LEMEEED
KFF. IRILX—EE. REREEHBRTIFE-AIRIILT—RELTRELGHFERO TS, EIZVY
—VTCHERRGKRERETIAEELLTE KBIRILF—(KER) ICKY. KMo KFEZRESED
KO EAAMERIEDRESIN TN, ZOLERIGEETIE SRS EAMBEM L. RESOMHEELT
FEZEEHTVDLDD., TNoEERIETHEOICIEIRLGELIHBENFARTH S,

Z5Lz KD RAMIRIZIEZLDIGE . REYAFELTHME LI ENIEBF /A FEAAERT LIS
BEIEIVELNH D, KO EAAMEM B OTEHELICE. FERMEBREIELY . BfEDAI
BWREMRSILLERICAEDLFETHS,

BHERSINDFT/HF-ISRI—DFTEH, FAI5—
MREEE£ VT RXE—(AuSR),) [F. MMBE ISR I—%

[CERT BENTAEELRISRA—ThHh D, Ch DTN Al :
LICRESE . ZOBUEFERETI NI BEEISRXF Ay, (86)7 ) o
— DY A REEEITHMIIEE THEZIHIET 52 EM

Y adsorption
AR THALHATFEIND,
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We have investigated the controlled loading of a series of Au, clusters onto BalasTi;Os5 using a series of
Au,(SG),, clusters (n= 10, 15, 18, 22, 25, 29, 33, 39). The use of a highly stable cluster as a precursor was
essential for achieving control over the loading of the gold clusters onto BalLa4TisOs. The findings of this
study are expected to be useful for attaining high activities not only for the current composite system but
also for other photocatalytic systems and fuel cells, whereby the supported metal clusters act as the
activity sites, similarly to those in the current system. Furthermore, this study strongly suggests that the
activity per gold atom on the surface in Au,~Bala;TisOs decreases significantly when compared with that
in Aunp—BalasTisO5. We therefore conclude that the origin of the improved activity owing to the ultra
miniaturization of cocatalysts is the increase in the number of surface gold atoms at a rate that overcomes
the reduction effect in their activity. Regarding this composite system, future studies should focus on

comparing the highest activity values of the different Au,~Bala;Ti;O5 photocatalyst.




