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transport / governing equations in the anode

fva = iy + RT I Y + RT I (5 EC )
B €a Olbya ICa O Oea
fva - Ny T, CV 837 UZ (% y 8:{3 fva Te,a at

OGva 0

Ty ot :_8_vaa

exXp [5uva (CVEM T)]

V-West\/lrginiaUnivemity, ENERGY SYSTEMS AND MATERIALS SIMULATION



X *X /
LlL1 ,a + le ,e = Li,a + LlLi,e + €Ca

M?,a + :uga o ,u?,e an} ( FAgbae) Cva(l y Cve)
— exp |\ — =

Rae =— €XP [_ RT ~

|

5f'iae (Cvaa Cvea T)

V-West\/lrginiaUnivemity, ENERGY SYSTEMS AND MATERIALS SIMULATION



X *X /
LlL1 ,a + le ,e = Li,a + LlLi,e + €Ca

Butler-Volmer theory (refresher)
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Y. Nomura, et al., Angew. Chem. 58 (2019) 5292.
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F = Fs(Cs) +n /V {Fol@, ¢ AVGPLT) + RT Y [GInG + (1= ¢) (1= )

FRQCT) +FY 560 — oacoVoP )

2n
F — excess molar free energy due
to the presence of the interface
V ¢ ={(} — site fractions of lattice defects
S Fx — bulk excess molar free energy

— density of formula units
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OFy
Hx,j = ac, ( C ) — bulk chemical potential, calculable via DFT-based
J J

grand canonical Monte Carlo

Once we have Fxis there a gcMC route to Fq ?
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Lip sLag 5 TiO3 crystal structure
@ showing the displacement of
the Li atom

-15 meV difference compared
with the regular A-site
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transport / governing equations in the electrolyte

Ope
/ve N _Uve%
0.
or? y

V-West\/lrginiaUnivemity, ENERGY SYSTEMS AND MATERIALS SIMULATION



X / A / *X
LlLi,e + VLi,c - vLi,e + LlLi,c

_ Iu?/e o ,U?,C Vve
Kee = €XP | — BT - exp | —
\ Y

FA¢ce) _ Cve(l T Cvc)
RT Cvc(l 4 Cve)

|
5/€ce (CVm Cvea T)

)

k2, = exp [0k, (Cues Cves Mees T)] G (1 — Cre)

Tee = kge [1 — exp (

V-West\/lrginiaUnivemity, ENERGY SYSTEMS AND MATERIALS SIMULATION



transport / governing equations in the cathode
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