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Introduction

 Cathode performance limits the overall efficiency of SOFCs.
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e Knowledge of the kinetics of oxygen reduction will lead to better cathode designs
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e Performance of the cathode is also dependent on the microstructure.
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e Oxygen reduction on LSM-YSZ cathode is known to occur through parallel pathways.
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 2PB pathway and 3PB pathway. ™
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e A three dimensional computational model needed for oxygen reduction on 02 f
LSM/YSZ. ‘
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Model Equations
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Gas species transport (O
p p ( 2) C/Air interface

5”02 _v(Dvn. \—r lonic current =0, El_ectronic p_otential prescribed,
ot — 0, 0, ads Oxygen concentration prescribed, and flux of all
Other species (coverages and vacancies) is zero

E

Oxygen concentration (mol/m3) in a cathode area under a current collector/ air channel corner
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Conclusions

A multi-dimensional micro-scale model is developed for SOFC cathodes using
multistep reaction mechanism and micro-structure information.
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Charge Transport Eﬁ‘;ﬁﬁg;"dC$§§”§X§§GL°C;§§§§”“""'  Model predicts separate contributions from 2PB and 3PB pathways to the total
production as a function of current, all current.
O(Ago) _ other fluxes are zero
Cou ot :V'(GiV(A¢))"F e Model also resolves the effect of microstructure on the local distributions.
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