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Molecular dynamics of Li+
transport In a model solid
electrolyte interphase (SE|
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SEl Composition

e Exact composition Is
unknown.
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 Major component :
(LI2EDC) di-lithium
ethylene di-carbonate.
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512 Li+ and 256 EDC?
T'=700=500=333 (K)




omparison (Li+ in EC

1 Litin 249 EC







Radial distribution function

Yol 20ree w/ polarizable ff results
S Borodin et al JPC C (2013, 2014)




Mean-squared displacement
of Li+1on

pallistic  trapping diffusive

T (K) T (K)
— 700 // — 700
— 500 P — 500
— 331 —— 333

—
<

o
—
)
<

o
™
)
<

O
—
=
<

Q
—
1O
<

O
—

le-05 1e-04 1e-03 1e-02 1e-01

1e-06 le-04 le-02 le+00  1e+02 (.001 0.005  0.020 0.100 0.500

t (ns) t (ps)

glassy (D~10-2cm?2/s, C~10-° S/cm) quuid (D~10-5cmz2/s, C~102 S/cm)




Vibrational spectra of Li+

Velocity auto-correlation function Two prominent modes in EDC
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|dentification of LI moades

DC moves

Li trapped In cage
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SEl story so far..
P

e Glassy EDC matrix

* Littrapped In
cages

¢ 436 & 681 cm-?

e Litjump
Probabilities”

e | |+-Li*+ correlations?




Van Hove time correlation
function for Li+
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Self part - Jump probability



Self part of van Hove function
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Non Gaussian parameter for Li (
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Distinct part of van Hove function

Vineyard approximation,

Gal(r,t) =~ /d?’fr’g(r’)GS(\r — 1’|, 1)




Hopping of Li-ions




summary

* Li+is trapped in cages formed by EDC matrix.

 Huge trapping lifetimes ( >10 ns at 333 K).
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