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e Activation of Oxygen Reduction Reaction (ORR) in cathode is a major source of i | (@) S _ (b) .
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e Two possible parallel pathways could contribute to ORR on LSM-YSZ cathodes. N e oo
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e A micro-scale computational model is developed for composite LSM/YSZ ST R w w
cathodes which takes into account the effect of microstructure. Predicted polarization curve Profiles of local over-potential and the corresponding local
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contributions for the base case. 0.3V for (a) 2PB mechanism and (b) 3PB mechanism
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e LSM, YSZ and pore phases are assumed to be completely percolated and treated
as superimposed continua ﬁm‘*\

e Governing equations for charge and mass transfer are solved in each phase.

| — er0=10110 molesim®s, n=-05v" ~
m=10x10 molesim%s, n=-05v

06— —mimimimn Foo = 1.0 x 10° moles/m Is, n=-05v
byo = 1.0 X 10" moles/m®s, n=-0.5v

—
e

li] (Alem?)
=
ra
L
L]
<}
<
li] (Afcm?)
3
ta

04—

e Effective transport coefficients are used and the effect of micro-structure is 0k 0L o rp=10x 10" molesims, i
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A multi-step charge transfer reaction mechanism with parallel 2PB and 3PB ) )
pathways, Predicted polarization curves for different values of r,, Profiles along the cathode thickness
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Model Eq uations Effect of cathode thickness on  Effect of cathode thickness when porosity is increased linearly
polarization curve from the cathode surface to the active interface: (a) polarization
_ curves (b) profiles of faradaic current.
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C/Air interface
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Model Parameters e The model predicts local distributions of thermodynamic and electrochemical
rameter Value Units SEEroen parameters along with polarization and impedance curves.
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