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Elucidation of Enhanced activity for oxygen reduction reaction of Pt catalyst
loaded on the partially reduced mixed oxides
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Enhanced activity for oxygen reduction reaction of Pt catalyst loaded on the
partially reduced Ti02-Sn02 mixed oxides was found to be originated not only from the interaction
between Pt catalyst and lower oxidation state of Ti, i.e., Ti3+, but also from the electron supply
effect through carbon supports. The obtained Pt catalyst loaded on partially reduced Ti02-Sn02
mixed oxides showed fairly high specific activity: oxygen reduction activity per specific surface
area. The trivalent titanium-derived amorphous precursor of Ti02-Sn02 showed peculiar crystal
growth, i.e., the precursor pre-calcined at 250 oC showed obvious crystal growth under following
hydrothermal treatment at lower temperature of 150 oC. This finding was applied for preparing
Pt/Ti02-Sn02 catalyst and the obtained catalyst showed higher specific activity for oxygen reduction
reaction.



PEFC

H, - 2H" +2¢e
4 0O,
+4H" +4e - 2H,0
4
4
Pt
Pt
PEFC
TiO,
Pt
Pt
Pt
Pt 1.5
Pt
Pt
Ti* Pt
Pt
SMSI (Strong Metal Support
Interaction) SMS
Pt Pt 15
Pt
SMS
Pt

TiO;

Mo
Tig7M0g 30,
Mo
TiO,
Mo
Ti%
TiO, Pt
(PEFC)
(PY)
TiO,
Sno,
Pt
Pt
Pt
(Pt)
Pt
Pt
M 02—>M02_3 .
Pt Pt + MO,.5 — Pt-MO,
Pt-MO,/C
Ti*"  Sn*
Pt-Ti*" Pt-Sn**
ESR
d! T



ESR(Electron

PEFC
Ti** Sn*'
SBH
XRD
Spin Resonance)
d' Ti**
Ti**
Pt Ti**
Pt TP
Pt Ti**
ESR
Pt-Ti3+
SEM
27 TiClz 3
SnCl, 2
TiO2-SnO2
3
3
3
3
3

TiCls 3 SnCl; 2

TiO2-SnO:
27 28
TiO2-SnO2
3
TiO2-SnO:
TiO2-SnO:
IR
TiO2-Sn02
28
29 28
Ti-Sn
250
150
XPS
T
T 3 Ti
OH ( )

Ti-Sn



Pt
Pt/C
Ti-Sn
Pt
Pt Co
Pd
Pt/C
3

Yuki Obukuro’, Kakeru Ninomiya, Masao Arai,
Yuji Okuyama, Go Sakai’, and Shigenori
Matsushima’, “First-principles study on LaYbOs
as the localized f electrons containing system
with MBJ-LDA +U approach”, Computational
Materials Science, 126, 7-11 (2017).

DOI: 10.1016/jcommatsci.2016.09.005

K. Obata, K. Mizuta, Y. Obukuro, G. Sakai, H.
Hagiwara, T. Ishihara, and S. Matsushima,
“CO, sensing properties of Zr-added porous
CaFe,04 powder”, Sensors and Materials, 28(11),
1157-1164 (2016).

DOI: 10.18494/SAM.2016.1277

Go Sakai*, Ayano Tanaka, Takuma Sueda,
Tsubasa Ogata, Yuji Okuyama, Naoki Matsunaga,
“Peculiar Crystal Growth of the Trivalent
Titanium Derived TiO,-SnO, Precursor under
Hydrothermal Condition” Chemistry Letters,
45(3), 318-320 (2016).

DOI: 10.1246/c1.151106

29
(2017)

" 2017

2017
51
2017
“ Pt
" 54
2017
“ Ti-Sn
" 54
2017
2016
0
o) 0
o) 0
@
SAKAI GO

53



