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Invention of Innovative Catalysts for Oxygen Reduction on Cathode of Polymeric
Electrolyte Fuel Cell Obtained by Pyrolysis of Phthalocyanine-Based Composites
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The purpose of the present study is the development of platinum-free

carbon-based catalysts applied as cathode catalysts in polymer electrolyte fuel cell. The catalysts
were obtained by pyrolysis of metal-phthalocyanine (MPc) composites prepared by polycondensation of
MPc having carboxy groups with diamino-functionalized aromatic compounds. The obtained MPc
composites were pyrolyzed in a hydrogen or nitrogen atmosphere at 700-900 ° C to afford the
metal-supported carbon catalysts. The important factors influencing the catalytic activities for
oxygen reduction reaction (ORR) would be revealed to be 1. contents of nitrogen in the catalyst, 2.
thermal stability of the precursors for pyrolysis, and 3. appropriate metal In the catalysts. It
would be important for obtaining the catalysts exhibiting the high activity for ORR to obtain the
precursors for pyrolysis with the high thermal stability as well as the high content of nitrogen

with appropriate metal.
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