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The current fuel cell production chain for porous electrodes relies on time-consuming and non-
energy-efficient processes based on thermal annealing at high temperatures in furnaces under 
controlled atmospheres. Pulsed CO2 laser scribing enables the fabrication of Laser-Induced 
Graphene (LIG) electrodes from polyimides in ambient conditions with extremely fast processing 
times. LIG is a three-dimensional graphene-like material with similar properties to commercial 
porous electrodes; however, its foam-like structure is fundamentally different than the fibrous 
structure of commercial carbon-based materials for electrodes in fuel cells such as carbon paper 
and carbon cloth. While there already exist many models describing the fiber-like nature, porosity 
and transport properties of these commercial materials, similar models for foam-like materials 
such as LIG are not as easily found in the literature. In this presentation, the Matlab 
implementation of a Truncated Gaussian Simulation (TGS) model will be discussed for the 
realization of random pore networks like those found in LIG. The proposed model will be analyzed 
from the ground-up and some properties related to the pore network such as size, distribution 
and specific surface area will be extracted and correlated to experimental data collected from 
LIG samples. Future developments of this model, if sufficiently validated by experiments, could 
contribute to defining a set of parameters associated with the fundamental fluid transport 
properties of the LIG material. These parameters could be employed in multi-physics simulations 
of LIG-based electrodes embedded in fuel cells. 

 


