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Figure 1 (Color online) Schematic depicting the “one, two, three,
four” features of the gas porous electrode [24].
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Figure 2 (Color online) (a) Schematic of the periodic variation of the mass transport process in the catalyst layer [36]. (b) Effect of DPG content on

the ionomer distribution in the catalyst layer and fuel cell performance [41].
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Figure 3 (Color online) (a, b) Schematic of fuel cell performance and internal transport channels of Pt/VACNTSs electrodes [50]. (¢) Schematic of
nanosized Nafion array electrodes [56]. (d—f) Schematic of the working mechanism of grooved electrodes and fuel cell performance before and after

accelerated stress test [62].
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Figure 4 (Color online) (a, b) Chemical structure and WAXS curves of PFMMD-type HOPI [70]. (c, d) Chemical structure of PDD-type HOPI and

its theoretical -SO;H coverage on the Pt surface [71].
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Figure 5 (Color online) (a, b) Schematic of mass transport and hydrogen-air fuel cell current-voltage polarization and power density plots of the

Pt/C@COF-Nafion electrode [75].
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Recent advancements in interfacial structure of catalyst layer for
proton exchange membrane fuel cells
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Abstract: The reaction process of fuel cells is a complex system involving gas-liquid-solid three-phase boundary
reaction and gas-water-electricity-heat multi-physics transfer. The design of catalyst/ionomer interfaces and porous
structures with optimal properties is essential for improving fuel cell efficiency and reducing Pt usage. This perspective
summarizes the latest advances in catalyst slurry composition optimization, transport channel ordering, key material
development, and Pt/ionomer interface tailoring, based on the reaction mechanisms of key components in the catalyst
layer at different scales. Also, this perspective provides a new insight into designing the electrified interface by the
intermolecular interaction theory.

Keywords: proton exchange membrane fuel cell, catalyst layer, catalyst/ionomer interface, covered-type electrode
structure, noncovered-type electrode structure
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