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In electrochemical synthesis processes like chlor-alkali electrolysis with oxygen-depolarized-cathodes, porous
Gas Diffusion Electrodes (GDE) have to ensure the intimate contact between the silver catalyst, the gaseous
reactants and the liquid electrolyte. In the manufacturing process of the electrodes non-wetting Polytetrafluo-
roethylene (PTFE) is added to change the wettability of this electrodes. Electrochemical experiments showed
a strong dependence of the PTFE content on the performance of such electrodes [1]. Understanding the elec-
trolyte distribution in GDE enables the possibility for further improvements of the process.

To model the mixed-wet behaviour, the Lagrangian Smoothed Particle Hydrodynamics Method (SPH) can
be used to solve flow-problems on the microscale. Recently, Kunz et al. showed the capability of the SPH-
code SiPER (Smoothed Particle Hydrodynamics in Process Engineering) to model these structures based on
FIB-SEM images [2]. We present simulation results based on dynamic SPH simulations of the electrolyte
imbibition process to estimate the pore entry pressure dependent on wettability effects at the fluid-fluid-solid-
interfaces resulting from the PTFE-distribution, external pressure gradients and flow configuration. However,
modelling of representative volumes is still challenging due to the high computational demand.

As an outlook, we will present several ways to model larger structures of the GDE. Beside the improvement
of scalability and the numerical methods for the SPH-method, the separate treatment of single pores, to use
the corresponding entry pressure as an input for a Pore Network Model (PNM), can be used to model the
electrolyte distribution on larger parts of the porous structure.
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