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Performance Optimization of Mesoporous Porphyrinic Carbon based Membrane Electrode
Assembly for Polymer Electrolyte Fuel Cells
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Exploring the cost effective electrocatalyst with high activity and durability is one of the
most important challenges for the commercialization of polymer electrolyte fuel cells
(PEFCs). Many researches focus on the development of non-precious metal based
catalysts (NPMCs) or low platinum based Pt-M alloy catalysts by taking advantage of
morphological and structural modifications with inexpensive transition metals. In the half-
cell test, we recently found that the self-supported ordered mesoporous porphyrinic
carbon (OMPC) revealed a comparable ORR kinetic activity to conventional Pt/C under a

relatively large amount of catalyst (ca.>0.6 mg/cm?) loading. However, the OMPC
showed a poor MEA performance because of its low conductivity, limited access to the
active site, and a high mass transfer resistance due to a thick catalyst layer over 100 pm.
In this study, we investigated the effect of ionomer content, catalyst loading amount,
conductivity, and pore size of the catalysts through a morphological tuning to maximize
the MEA performance.
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