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Numerical simulation of SOFC anode polarization
using three-dimensional reconstructed microstructure
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The University of Tokyo

A three-dimensional numerical simulation of the solid oxide fuel cell (SOFC) electrode overpotential is conducted
in a microstructure which is reconstructed by a dual-beam focused ion beam-scanning electron microscope (FIB-SEM).
The three-phase boundary (TPB) density and tortuosity factors are carefully evaluated. Gaseous, ionic and electronic
transport equations are solved by a lattice Boltzmann method with electrochemical reaction at the three-phase boundary.
Local three-dimensional distributions of electrochemical potential and current density inside the electrode microstructure
are obtained. Their non-uniformities are attributed to the scattered three-phase boundaries and complex transport paths

through the solid phases.
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Fig.3 Reconstructed 3 dimensional structure
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Fig.4  TPB length calculation methods. (a) One of
the possible voxel arrangements, (b) Edge segment
length, (c) Midpoint length and (d) Centroid length.
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