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Abstract: The microporous layer (MPL)/catalyst layer (CL) interface significantly influences heat and electronic
conduction, as well as gas and liquid transport in proton exchange membrane fuel cells (PEMFCs). However, due to
the complexity and heterogeneity of the interfacial microstructure, conducting in—depth mechanistic investigations
remains challenging. This study employs experimental characterization to obtain the realistic morphology of the
MPL/CL interface, establishes a two—dimensional, non—isothermal, two—phase flow numerical model, and
systematically investigates the effects of the interface on multiphysics field distributions and cell performance. The
results demonstrate that the presence of the interface exacerbates mass transport limitations, resulting in
heterogeneous oxygen distribution. Localized elevations in ohmic resistance leads to current density localization,
while increased thermal resistance amplifies temperature gradients. Impeded liquid water transport facilitates water
retention and accumulation, ultimately causing cell performance degradation. Therefore, integrating the MPL/CL

interface into numerical simulations is critical for enhancing the accuracy and reliability of performance predictions
in PEMFC.
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Fig.1 Surface morphology and roughness characterization of the MPL/CL interface
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Fig.3 (a) Grid independence study and (b) Comparison between model predictions and experimental data
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