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Experimental (space group 225) Crystal St_r_uctu_re after 15
cubic crystal structure of [N,Cls. ps of equilibration.
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Experimental BCC (space group 225) crystal structure-ofietal after 15 ps of AIMD equilibration
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Li-metal trajectories & final Bader charges
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Experimental and AIMD lattice parameters (A), and density (&/éon the Li metal crystal structure.
Experimental{ = 0.5 fs, NPTensemblgfor LigN,Cl; AIMD showsparameters averages

Experimental 10.53 10.53 10.53 1167
AIMD 0.96 11.38 10.91 1237 0.50
Difference [%0] .41 8.07 3.61 5.99 5.66
A
Experimentai® 10.814 10.814 10.814 1264
AIMD 10.205 11.406 10.296 1198 1.74

Difference[%q 5.60 5.47 4.79 5.22 5 45



Li4N,Cl; diffusion trajectories during 15 ps of AIMD

with at = 0.5 fs under NPT ensembld) Atomic
$ & & @ Bader charges after equilibration.
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AIMD Atomic density
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Charge evolution
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Li-metal/SSE/LrFmetal cell
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Coordination number of Cl and N at the interphase during AIMD simulation
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Nano-battery model: Li-metal/LigN,Cl,/NMC

Ab-Initio MD model to study an take parameters of interfacial behavior Anode/Electrolyte
AIMD DFT PBE,U=0.5fs,t,ppp =50 pS, Eor =40 Ry B5yor = 0. 5 i), = 0.75 VI

ML classifier is trained with data obtained from AIMD to develop a full Nbattery model considering
i Bader ch_arge analysis Atoms neighborhood in an gsphere withr =5 A | 3 Li types are recogr
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Nano-battery model: Li-metal/LigN,Cl;/NMC X
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Lithiation due to VI j
50 +

Polyhedral template matching algorithm is used ta
identify crystallographic structures.
Li-metal anode shows two clear phases during
lithiation: BCC/Amorphous
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Nanobattery model: Limetal/LgN,Cl,/NMC 544 -
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Nanobattery model. L4metaI/L N,Cl /NMC TraJectory of a Lilon through the electrolyte (55
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