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Numerical Simulation of Electrode Performance
for Mixed Conducting Porous Cathode
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A numerical simulation of SOFC mixed conducting cathode polarization based on electrochemical local
equilibrium is conducted. Gaseous, ionic and electronic transport equations, and the electrochemical
reaction at mixed conductor surface are solved using the Lattice Boltzmann Method (LBM). In the LBM,
the gas mole fraction, electronic and ionic electrochemical potential distributions are considered. Gas

transport is modeled using the Dusty Gas Model (DGM).
This numerical method can be applied to porous cathode, and it will be a promising

0.05, 0.1, 0.3 A/em’.
tool for predicting SOFC electrode polarization.

The numerical simulation is conducted under 0.01,
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Table 1 LSCF Conductivity.

Properties Value

log, 0, =-0.0294(log,, po )’
+0.0421(log,, po, )
+4.5717

Electronic Conductivity
O, [Sm™1"9 (1073K)

Ionic Conductivity

Oy [Sm]0D 1.037x10"%exp(-15086 /T)/T
o

Electronic
h current

Ionic |
current

Fig. 1 Schematics of computational domain, gray: electrolyte,
dark gray: porous cathode, black: current collector
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Fig. 2 Oxygen chemical potential distribution
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