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The effect of Pt particle size on catalyst oxygen reduction reaction (ORR) activi-
ty is one of the most important phenomena needed to be studied in order to determine
optimum Pt sizes in polymer electrolyte fuel cell (PEFC) applications. The use of opti-
mum Pt sizes ensures the efficient use of such expensive noble metal, while maintains
the performance required for PEFC applications. This research aims to investigate the
Pt-particle size effect in gas-phase PEFC membrane electrode assemblies (MEAS),
which are prepared with different Pt particle sizes ranging from 2—-8 nm. The ORR ac-
tivity is observed to be almost constant at each cell temperature ranging from 25-80 °C,
regardless of the Pt particle size. In addition, from stripping voltammetry (SV), the de-
pendence of quantity of oxygen-containing species adsorbed on the Pt surface on po-
tential and relative humidity is identical for all particle sizes. This implies that there is no
change in electronic properties of Pt surface due to the size variation, and thus there is
no Pt particle-size effect on ORR activity for the particle sizes of 2—8 nm. This finding is
in concurrence with the results reported in previous study, which was conducted in lig-
uid-phase PEFC MEAs using EC-NMR technique. As a result, this key finding suggests
that the optimum Pt particle size for PEFC applications is the size prepared as small as
possible to obtain the advantage of the high specific surface area while maintain the

same performance, which results in the reduction in production cost.
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