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Abstract: Development of non-platinum electrocatalysts for oxygen reduction reaction (ORR) is required for
real commercialization of polymer electrolyte fuel cells. We have focused on group 4 and 5 metal oxide-based
compounds, because they have high chemical stabilities in acidic media and are less costly than platinum. In order
to obtain highly durable catalysts, we proposed oxide-based cathodes without carbon. Although both creation of
active sites and formation of electro—conductive paths are necessary to these cathodes, it is difficult to achieve
them simultaneously. In this study, we focused on the formation of active sites for ORR to understand the condition
at which the ORR generates. We prepared Ti and Nb-based oxides by high concentration sol-gel method and
investigated the effect of reduction heat-treatment temperatures on the ORR activity. We found that the heat-
treatment temperature of 700 C under reductive atmosphere was suitable for achieving high ORR activity.

Key Words: Polymer electrolyte fuel cell, Non-platinum, Oxygen reduction reaction, Oxygen vacancy, Carbon free
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Fig. 2 Comparison of steady state cyclic voltammograms by
catalyst ink method.
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Fig. 3 SEM image of (a) untreated GC surface, (b) heat-
treated GC surface, (c) and (d) oxide catalysts on GC
with good electrical contact between oxides and GC
by heat-treatment under reductive atmosphere.

I/mA

= I L 1 1 L
0 0204 06 08 10 1.2

Evs.RHE/V

E4 miEREET T ETOEECVOLLE
Fig. 4 Comparison of steady state cyclic voltammograms by
baking method.
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Fig. 5 Relationship between amount of loading and electrical
charge of oxide catalysts.
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Fig. 6 Potential-iozs curves of specimens prepared at 600,
700, 800, 900 and 1050°C in 4% H ,/Ar .
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Fig. 8 X-ray diffraction patterns of powder catalysts prepared
in 4% H,/Ar.
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Fig. 9 Peak shift of X-ray diffraction patterns of powder cata-
lysts prepared in 4 % H,/Ar.
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Fig.10 Ti 2p XPS spectra of powder catalysts prepared at 600,
700, 800, 900 and 1050°C in 4 % H,/Ar"®.
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Fig.11 Relationship between reduction temperature and area
ratio of Ti3*'?.
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