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ABSTRACT

The catalyst layer is a central component of polymer electrolyte membrane fuel cells. This thin (~10pm)
nanostructured porous layer is the site of an array of coupled transport processes, including flow of
reactants, product water, heat and charged species and reaction kinetics. The effectiveness of these
transport processes is critical to performance and durability, yet their characterization has been limited by
fundamental experimental and modelling challenges.

Progress made in predicting the effective transport properties of PEM fuel cell catalyst layers from first
principles will be presented. The methodology relies on (i) experimental characterization using advanced
microscopy (FIB/SEM); (ii) numerical reconstruction of the morphology; and (iii)) pore scale modelling.
Sample results will be presented, and challenges and prospects related to FIB/SEM tomography
characterization, reconstruction algorithms and modelling issues such as Knudsen diffusion will be
discussed.
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