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In order to enhance photocatalytic reactions, research is actively conducted from the point
of views of foundation and application. In this study, we focused on co-catalysts formed on
photocatalyst surfaces to enhance the photocatalytic reactions. Our co-catalysts which were
examined as electrocatalysts were applied to photocatalytic reaction as co-catalysts and it
was found that deposition of co-catalysts to proper sites with proper composition for
co-catalysts on photocatalyst surfaces produced the enhancement of oxidation/reduction
reactions on the surface of co-catalysts. In addition, development of highly active
electrocatalysts for fuel cells and a visible light driven photocatalyst were examined.
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4§ 2 Ph2 OFALRISIZ & D PbO, Z 56 L 72356 12 B W TIXIELRS T A b ki
PbO, 2T L TWB Z & R L7 X 512, PbO,/TiOz-rod 12 Pt £ F ~ # & ITHIIC
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FLTVRWTiOrod LB LT Fig o #iitic X 5BEROSERLS RIS 51
Pt Z Bhfilifit & UCHHE L7286, B % JOSE% A A& (a) TiOzrod, (b) Pt/TiO.-
b= A E L 72 24 PtBY rod, (c) PtPb(hole-site)+Pt/TiO;-rod (d?
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TiO, DARE &7z, ORRDEEW TH 5 0y KIS D E+ n#b & 32  9,
ORR B SIS DHEHRTH 5720 EEZ 5N 5, ORRIZ X Y G2 PtPb Bl filt i
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- 263 —



L TR L7z Sn0O; A% Sns 04 Kl &
WHETAHIEIZE - T, BRI ZEFH
ELTCNLOTHLLEEZDLIL
NTE, ZILEFEFIZ SnsO4 A3l
B LTHEEZAELTWE I DD
Molze —H. 105 Z A & TR
FRAEPISIZEH L72%46. Sns 0y
A E MBS AY RS e d o7z
(M U)o KERAERISITE
FEE2ETAHERE LT, Snz0, D
BRI N Y RO R E W sp ik
BB 2 HRERL S L, R E I E

PRLETHLEEZEZON S,

(&) H

MR F AR L2k 4, 40 (2022)

=y

H, evolution / pmol

Fig. 6

1 2 3
Irradiation time

7.0F
6.0F °

5.0r C
4.0r
3.0f .
2.0f
1.0

X 0.0lee o & . : .
4 5 05 10 15 20 25
/h Isn,0, 210) ! Isno, (101

ate of H, evolution / umol h-

(a) Pt (0.5wt%) /SnO, (b) Pt (0.5wt%) /SnO>, (c)
Sn; 04 K (d) Pt(0.5wt%) /Sns0, JefiltiEo (A)
A% ) — VEERRERIARE R R & O REA R
TLREEEALB) KAGRICIVESNL
Sn;04 @ pXRD 7 — # 12 B} % Sny 0,4 (-210) &
Sn0,(101) D ¥ — 7 It & K F& A B il i 36 14 o B 4%
WEEIELZ D OOGEEREFORIITIC L B2KERECEHEELZRLTVWELEEZLNS,

—HCTHRFHEIIZAEBFPLETH S 72O B HEZ LA T S Sns O, 1238 L 72 By fili

4. MR RIGE AV 2B E bR DRSS 10

BT T, BEEmICE T 58 EEICL (ORR) G
o EICET A EmAMEIX, EICPtEEILEEZMRL
BEEICELDIMFAPITONTE L, HEICHONS
TiOx, NbOy, WO 72 E O &g ALY 112 Pt il )/ fi v

R E 5 &, Pt /R IIHEMERE OB
Y& M (strong metal support interaction, SMSI) 2 & v,
ORR{FEDS M L9 5 2 EDSIRFTE %0 ARG Tl B4
7 IR LA U 2 F VT Pt F 2 R T- & fHEE
EHDHIEITLY Pt /K FORKIGENEZR
TEBRBEWOEELHONCT LI L2 HIY

L7

4.1 KBFHik

TielR & WY EE O IR CHUKALAILE 2 jiti L 7=
VTAY I —RrF ) F2—7(CS) &%
EEOUPFARTHAER TNV IFY FEHKHD
A B X HIC2- T a8 ) — VEBZ 2
1 h#8#HL7-%. HO 230 L AL % i3 =
Ko THEERILY /CS #1572 Pt/ &IRIR

-2.5¢

-2

Currents (0.9V)/ mA cm

1.0

1t¥ /CS O GBI ik 2 v TEEmRIL
Y /CS % 73 & & 72 KW Pt o A BEAR

(HoPtClg) Zisim L., BHsdE LTx ¥y /) —
VAR LENEEZ 6 hIBET 22 L1255 T

Fig. 8

f1o7z0 & L7 Pt/ &JEIRALY) /CS TE AR fil

- 264 —

-2.0¢
-1.5¢
-1.0r
-0.5r
0.0t
0.5¢

Fig. 7

&K S hu7- Pt/TiO,/CS
@ HAADF-STEM 1% . (A)
ARG, (B) iR .
A AR AR RS D
WACPHE N7 % gk
L7-.

PYNb,O5/CS @

PUTIO,/CS
o o
7 PUTa,04/CS

. “PUCB
PUWO,/CS »
| Anti-bonding
|d band center || | Fermi
PiPb p/ MOx| B 1T eV
Plop/ MOX | N
I [Pty/C ]

Anti-bonding i

Bonding state Bonding state

CARMEREE L DRSO ARMERRR & ORAHET
-39 -38 -37 -36 -35 -34
d-band center / eV

Pt/ &E ALY /CS 2 w7z Pt®
d-Nv K+t %—%& ORR ifitko ¥
BBEOFd- Ny Ky sy —EWBES
T OBETIREOHN .




NSG Found. Mat. Sci. Eng. Rep.
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51359F IPA BRI
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