High Thoughput Search for New NMC Cathodes
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INTRODUCTION

-

Only a small finite number of

LiN1; . ,Mn,Co, O, phases have been
explored. A high fidelity, exhaustive
search with the incorporation of
uncertainty estimation 1s needed.
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METHODS
We assume a layered structure and model the cation interaction on
a triangular lattice. Density functional theory simulations train a
reduced order model.
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Max Min o Value
777777777777 hni 29.8 -11.1 5.8 11.2
harn 223.5 -137.9 57.9 46.3
hco 9.3 -2.7 1.7 2.4
JNi,Mn -74.9 -222.2 19.3 -151.2
JMn,co 11.1 -68.5 11.9 -20.1
Joo,N 47.6 -204.0 34.9 -82.9
Kni,ni 8.1 -34.6 7.2 -12.0
Knyin, mn 186.1 -122.2 49.4 46.3
1 l | | Kco,c 105.2 -46.2 22.8 21.7
0 ! & : 5 K ni,pn 28.6 -27.6 9.2 3.7
Knvn,co 72.5 -86 21.5 -4.1
Kco,Nn 86.2 -166.1 33.9 -42.5

The BEEF-vdW [1] exchange enhancement factor 1s used to
generate an ensemble of energies and therefore an ensemble of fits to

the model.
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| Metropolis Monte Carlo simulations
| applied to the model generate
| enthalpy. The statistics of the
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Blue dots represent phases on the convex hull from the main BEEF-

(dW functional. The red X’s show the currently explored phases. /

ﬁf he ensemble of models generates an ensemble of convex hulls.\
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The confidence value (c-value) that a given phase 1s on the hull 1s

computed as the relative frequency a composition appears on the
hull.

INSIGHTS
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E—FF Voltage predictions compare well
c3) 275 276 with average Voltage. gener.ated
811 3.76 3.79 from AutoLion-1D simulations
622 3.73 3.89
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