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e Molecular dynamics (MD) simulation for oxide ion transport
in YSZ and Brownmillerites for SOECs.

* Coupling of MD to electrochemical modeling and transport
modelling for cell level efficiency.
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Multi-scale modelling frame for
SOECs

Molecular dynamic | Electrochemical and transport
simulations (MD) modelling

Material properties Transport mechanisms

SOEC Level Performance
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Modelling of YSZ
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Build Ca2Fe205 supercells with B-site doping (Co/Mn)

v

Define ML based potentials (M3GNet) forinteratomic
interactions

Simulation set up

Perform structure relaxation and energy minimization

'

Set up MD simulations (NPT, 800-1100 K)

v

Trajectory analysis and compute ionic conductivity

Model validation

Yes

Results integration for materials development in SOEC
application

No
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Electrochemical model (0 D) for
SOEC/SOFCs

1% O,

 The model based on
Physical laws: Air Electrode
e Butler-volmer Equation

* Ficks Law

e Ohm’s Law Fuel Electrode
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UCell — UOCV - (nohm + nact,an + 77act,cat + nconc,an + nconc,cat)
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. O] MefMyct el _(1 — O‘el) NeFNyct el
J = Joel |**P RT — &P RT
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Electrolyte YSZ Activation energy Pre-exponential | Arrhenius fit
(KJ/mol) factor (S.K/m)
MD based 54 1.93x10° oyp(T)
~1.93x105 54000
= - .exp( RT )
Empirical expression 6 ohm
(a5 diE) PesiEnas 0.265 + 0.24 X 10°.exp(—0.0125T) (sz)
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SOEC Voltage vs Current Density (Model vs Experimental)
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SOEC IV Curves for Brownmillerite Cathodes vs Experimental
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