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abstract
In this study, in order to enhance the activity for the oxygen
reduction reaction (ORR) on the precious—metal—- and carbon-free
cathodes, we focused on titanium oxide and investigated the
emergence of the ORR activity. We prepared model catalysts using
an arc plasma deposition method. By changing the number of shots
of arc plasma, we could control the average film thickness of

titanium oxide on glassy carbon and investigate the effect on the




ORR activity. The oxygen reduction current density increased with
increasing the average film thickness of 2 nm, and drastically
decreased. When the average film thickness is over 2 nm, the
electrochemical effective surface area decreases due to the
increase in the resistance of the film. Therefore, we found that
when the particle size or the thickness of the titanium oxide could
be made to be 2 nm or less, all of its surface may act as the active
surface even 1in the powder catalyst. This finding gives the
important information in the catalyst design of oxide catalysts

with poor conductivity.
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