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Polymer Electrolyte Membrane Fuel Cells (PEMFCs) have long been expected as
energy conversion devices in many applications; recently, particular interest has
focused on their use in vehicles. In this study, metal-oxynitrides without using
platinum-group metals were developed for use as the oxygen reduction reaction (ORR)
catalyst in PEMFC cathodes. Active sites for an ORR and the reaction mechanism in
hafnium oxynitride nanoparticles supported on carbon black (HfO:N,C) were
investigated. The results indicated that at least, nitrogen atoms in HfOxN, are
necessary for maximizing the ORR activity. Further, the ORR activity of the HfOxN,-C
catalysts increased with increasing crystallinity of the Hf2ON2 phase in the HfO:N,
particles. Then, carbon supports and titanium oxynitride catalysts were developed.
The maximum onset potential for ORR obtained from the best catalyst was above 90%
of that of carbon-supported platinum.
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