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ABSTRACT: Fuel cell electric vehicles are currently on the roads and compete with battery electric vehicles
for clean and emission-free mobility sector. To enable more wide-spread deployment of the fuel cell electric
vehicles, cost and durability challenges have to be addressed. Inherently, oxygen reduction reaction that
takes place on the cathode side of polymer electrolyte fuel cell (PEFC) is sluggish and Pt or precious group
metals (PGMs) have to be used as electrocatalysts. The current approach to reduce cost is to resort to low-
loading Pt-based catalysts or to opt for PGM-free catalysts, such as Fe-N-C. For both cases, electrocatalyst has
to be well-dispersed on the support, has accessibility to gas, ions and electrons, and has sufficient durability.
Understanding the morphology and associated liquid and gas transport in these porous carbon-supported
electrocatalysts is critical to optimizing the performance of PEFCs. Three-dimensional studies are necessary to
fully resolve the complex and anisotropic structures. Synchrotron nano- and micro- X-ray computed
tomography is used to characterize these materials under in-situ and operando conditions. We will discuss
various experimental procedures for synchrotron imaging to further fundamental understanding of
structure-property phenomena in these multi-scale materials and provide a roadmap for the design of next-
generation materials. To complement the experimental effort, modeling studies will be presented, as well.
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