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The hydrogen polymer electrolyte membrane (PEM) fuel cell provides enormous potential for a clean energy infrastructure. 
However, due to cost and inefficiency barriers, PEM fuel cells have not yet reached widespread commercial adoption. 

Mass transport limitations such as liquid water flooding and high oxygen diffusion resistance to the catalyst sites still lead 
to inefficiencies. If these issues become resolved, smaller and more reliable fuel cells could be produced at a lower cost. 
Mass transport limitations can be minimized through the development of optimized materials, which have tailored pore 
structures, connectivities, conductivities, and surface wettabilities. Currently, the porous materials in PEM fuel cells have not 
been customized for mass transport, due to the lack of information about their structure and the dominating mass transport 
mechanisms. In this talk, techniques for analyzing the three-dimensional structure of the PEM fuel cell gas diffusion layer 
(GDL) and the microporous layer (MPL) will be discussed. The GDL is a heterogeneous, fibrous network of carbon fibres, 
while the MPL is a mixture of carbon particles and polymeric binder. The impact of heterogeneous porosity profiles and 
material distributions on liquid water and thermal transport will also be discussed.
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