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PROJECT DESCRIPTION: 

Fluidic properties of PEM fuel cell layers have a strong influence to the efficiency of the fuel cells. In the TSB project, 

micro and nano tomography techniques have been used to visualize the porous structures of GDL, MPL and catalyst 

layers. Then 3D digital reconstruction of these layers is implemented. Afterwards, porosity and permeability of the fuel 

cell layers are analysed. The reconstructed digital models are used for fluid simulation of the fuel cell, producing more 

realistic results. 

 

 

 
 

  

 
 

  

 
 

Figure 1. An SEM image of a typical 

GDL layer. 

 

 Figure 2. A 3D reconstructed image 

of a 2×2×0.325 mm of GDL with 

680 nm resolution through X-ray 

nanotomography. 

 Figure 3. Pore size distribution of 

the reconstructed image of figures 

1&2. 

 

 

 

 

  

 
Figure 4. An SEM image of the surface 

of an MPL. 

 

 Figure 5. A 1.5×5×1.5 µm 3D 

reconstructed image of the MPL 

with 8nm×12nm×8nm voxel size. 

Blue and green colours show solid 

and pore networks respectively. 

 Figure 6. Tortuous flow paths 

simulated by the single-phase 

D3Q19 Lattice Boltzmann 

numerical solver of a 150 pixels 

cubic MPL sample of figures 4&5. 

 

 
 

  

 
 

  

 
 

Figure 7. An SEM image of the surface 

of cathode side of a CL. 

 Figure 8. A 3D reconstruction of the 

CL with voxel size of less than 10 

nm. Each side of the cube is around 

 Figure 9. Tortuous flow paths 

simulated by the single-phase 

D3Q19 Lattice Boltzmann 
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5 µm. numerical solver of a 200 pixels 

cubic CL sample of figures 7&8. 
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