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Introduction Structure of Mixtures with Water

* (Conventional lithium battery
electrolytes often possess undesirable
properties like a high combustibility
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* Possible alternatives: certain mixtures S OH ey & , i content
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of Li salts and glycol ethers known to o oW 088 g8 S & >

form pseudo-ionic liquids (Ils) [1]

» Components of the investi-

e This v.vork:. | | gated system: Left: 1,2-Bis(2-
» Insights into microscopic structure methoxy-ethoxy )ethane

of pS@U.dO-IL and moblhty from (trlglyme/GB) nght Lithium — .
molecular dynamics (MD) bis(trifluoro-methane- |Li|": red, [NTT,|: cyan, G3: grey,

simulations sulfonyl)azanide ([Ll] lNTfQ]) | -‘.. ® | ';‘, .  | ( : '. HQOZ pink, T = 300K

Molecular Dyvnamics Simulations

NpT simulations at 300 — 480 K, * GROMACS 2019.6

p = 1bar e MOSCITO 4.180

2 ns equilibration, 20 — 100 ns simulation, *® Force fields:

At =2 fs o |Li|": Joung and

Tp - 1080 ion pairs and (1 — z;p) - triglyme Cheatham |[2]
molecules INTE,|: NGOLP |3]
rp = 0.037 (1 IP : 26 G3) — 0.75 (3 IP : G3: Fischer et al. [4]
1 G3) H,0: TTP4P /2005 [5]
for zp = 0.5 also water molecules added

(IP:G3:H,O = 0.5:1:1, 1:1:1, 2:1:1)

Mixtures of [Li||[NTY,| and Water added as well:
Triglyme:

- ,IP:G,?):HZO = 1|:1:m|

"~ @3- = (3 (300 K) B ~ -8--G3 (300K)
--8--a = (3 (480K) L0 [NTh] ™ (300K)
0 = [NTF]™ (300 K) - —4--H,0 (300K)
o a = [NThH|™ (480K) - | --=8--G3 (480K)

-0 [NTHy|~ (480K)

—4¢--H,0 (480 K)

Structure of Mixtures without Water
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Low [Li][NTH,)

concentration: solvent-
seperated ion pairs

0.11 %
> Mixtures of [Li|[NTY,| and Water added as well:
. Triglyme:
| [P:G3:H-O = 1:1:m
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Conclusion

Added triglyme leads to one-fold or two-fold lithium coordination state
» Charge separation and correlated movement of cations and triglyme
molecules = Pseudo-IL obtained
N4 Water intercalates between triglyme and lithium and is additionally
shielded by hydrogen bonds to counterions
Simulations give insights into microscopic origin of macroscopic
properties
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