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A study on the effect of crack on water management of PEFC in low and high humidity
conditions
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GDL processes as a heat and mass transfer path between the catalyst layer and the flow channel.

Water molecules generated by the ORR affect mass transfer resistance. For water management, that

is performed using the morphology of the pores in the MPL. Crack is one of the critical element of

water management in hydrogen fuel cells, as the mass flow to the larger side first, such as crack,

when they reach the MPL surface because when water molecules reach the surface of the MPL, the

pores flow first to the larger side, such as crack, by the pressure gradient. So three-dimensional

structural analysis is indispensable to identify the effect of such cracks on structures within GDL. Using

an X-ray microscope, GDL of 150um or more was divided into MPL and backing layer, and the

effect of crack on the entire MPL and GDL was classified. As a result, MPL crack had a 3% and 7%

ratio to the pore of the total GDL. As a result, the tortuosity is decreased. Through this, the correlation

between water management and MTR was determined through structure of crack.
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