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Abstract

In this study, we explored the application of radial TiO, (r-TiO,) as a novel cathode support for polymer electrolyte
membrane fuel cells. A 30 wt% Pt/r-TiO, catalyst exhibited an electrochemically active surface area (ECSA) of
approximately 42 m?/g, nearly twice that of conventional Pt/TiOy catalysts. This improvement is attributed to the unique
radial morphology and high surface area of the support, which enabled uniform Pt dispersion. Under load cycling
conditions, Pt/r-TiO, demonstrated superior ECSA retention compared to commercial Pt/C, underscoring the excellent
durability of r-TiO,. However, during start-up/stop tests, increased resistance was observed due to TiO, oxidation at high
potentials. Further enhancement of electronic conductivity through defect engineering and elemental doping is needed to
overcome this limitation.
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