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Three-dimensional simulation of SOFC anode polarization
based on electrochemical local equilibrium

Daisuke KANNO#*?, Matsuzaki KATSUHISA, Hisanori TESHIMA, Naoki
SHIKAZONO, Nobuhide KASAGI

*2 The University of Tokyo Dept. of Mechanical Engineering
7-3-1 Hongo, Bunkyo-ku, Tokyo, 113-8656 Japan

The scheme of calculating SOFC anode polarization based on electrochemical local equilibrium
is proposed. The simulation uses three-dimensional structure, which is reconstructed from cross
sectional images of Ni/YSZ cermet anode. The cross-sectional images are obtained by a dual-beam
focused ion beam—scanning electron microscope (FIB-SEM). Gaseous, ionic and electronic transport
equations, and the electrochemical reaction at three-phase boundary are solved using the Lattice
Boltzmann Method. Gas transport is modeled using the Dusty Gas Model. The predicted
overpotential shows good agreement with the experimental data when the structure resolution is finer
than 124 nm/pixel. Non-uniformity of oxide ion electrochemical potential distribution in the main

flow cross-section is observed.
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Fig.1 Schematic of the computational domain
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Fig.2 Predicted anode overpotential
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Fig.3 Oxide ion electrochemical potential distribution
in the YSZ phase: Potential distribution (a) at the YSZ
surface, (b) at z=1.24 pum cross section
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