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Enhancement of robustness and detection of abnormal operation conditions for
marine fuel cells

KITAHARA, TATSUMI
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The application of polymer electrolyte fuel cells (PEFCs) for marine vessels
will be an effective means of reducing greenhouse gas (GHG) emissions. The present study
investigates a novel double microporous layer (MPL) coated gas diffusion layer (GDL). A thin
hydrophilic layer coated on the hydrophobic MPL is effective at conserving the humidity of the
membrane electrode assembly (MEA) under low humidity conditions. A hydrophilic MPL in the double MPL
enhances the ability of the MPL to discharge water at the catalyst layer, effectively reducing
water flooding. The double MPL exhibited a substantially reduced the oxygen transport resistance at
the interface between the MPL and the catalyst layer. An appropriate MPL coated GDL is effective at
enhancing marine PEFC performance under both low and high humidity conditions.
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