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Improved durability and performance of polymer electrolyte fuel cells using
ordered macroporous oxide supports
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This study aims to enhance the performance and durability of polymer
electrolyte fuel cells (PEFCs) by developing mechanically stable, ordered macroporous oxide
particles and analyzing the pore structure within the cells. Nanostructured oxide particles were
synthesized using an spray flame method, and three-dimensional structural analysis was conducted
using TEM, FIB-SEM, and X-ray CT to evaluate the battery performance. The results demonstrated that
annealing treatment of metal oxide nanoparticles increased the porosity of the catalyst layer,
thereby reducing gas diffusion resistance. Additionally, the high electrical conductivity and
durability of Ir-supported TiO2 significantly contributed to excellent power generation performance,

even under high potential conditions.
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