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Water management is of high importance to overcome mass transport limitations in polymer electrolyte fuel
cells (PEFC) at high current densities. Although the knowledge about water management in the catalyst layer
is continuously increasing, it has not been fully understood so far. Within the past decade, numerous methods
for ex-situ and operando imaging of water evolving in the porous structures of the PEFC have been explored,
primarily X-ray and neutron imaging methods [1,2]. However, due to the lack of time and/or spatial informa-
tion of these studies, the catalyst layer saturation mechanism remains unclear.

Here, we propose small angle X-ray scattering (SAXS) as a diagnostic tool for investigating catalyst satura-
tion processes. We confirm that intensity changes in SAXS profiles can be attributed to different pore filling
mechanisms with the help of virtual SAXS experiments. A series of experimental studies of ex-situ and in-
situ wetting of catalyst layer was conducted. Stochastic morphological model was used to interpret the data.
Derivation of the liquid content inside the catalyst layer was also performed. We believe that the mecha-
nistic knowledge of catalyst layer saturation obtained from this diagnostic tool is essential to move forward
materials development for higher performing PEFCs.
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