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The performance of a PEM fuel cell depends essentially on the transport properties of the 
porous layers that form the MEA. Therefore, the connection between 3D pore structure and 
transport  property  needs to  be  understood and  can then be  exploited  to  create  optimal 
layers. For this, two things are necessary:

A) To determine the effective transport properties based on 3D images.
In this talk, I will shortly summarize which methods were used to determine the transport 
properties  of  GDL [1]  and  MPL [2].  Then,  I  will  show how transport  properties  can  be 
determined from FIBSEM images of catalyst layers [3].

B) To create 3D structure images virtually.
This ability can be used to study systematically the connection between 3D pore structure 
and   transport  property,  e.g.  how  does  the  MPL porosity  and  thickness  influence  the 
diffusivity  of  the  layer?  In  this  talk,  I  will  present  results  from a recent  design study [4] 
performed with GeoDict [5].
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Figure: Left: 3D structure of a catalyst layer, reconstructed from FIB/SEM images[3]. Right: 
diffusion in the catalyst layer pores: numerically determined concentration distribution. 


