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Table S1. Atomic Charges of Li[ TFSI]:2TFA
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Atoms Atomic Number Charge

1 C 0.75513900
2 C 0.65791300
3 0) -0.74033500
4 N -0.99033000
5 H 0.58637100
6 H 0.43192700
7 F -0.23570300
8 F -0.22144200
9 F -0.22112100
10 C 0.67254500
11 C 0.61472300
12 o -0.65425600
13 N -0.80188200
14 H 0.42158900
15 H 0.38405300
16 F -0.22846800
17 F -0.20183200
18 F -0.20643000
19 N -0.89624200
20 S 1.15961400
21 o -0.51447800
22 o -0.53594600
23 S 1.27587600
24 o -0.78059200
25 o -0.50632700
26 C 0.38174000
27 C 0.35449900
28 F -0.14082200
29 F -0.15432600
30 F -0.11373600
31 F -0.15863500
32 F -0.15372900
33 F -0.13616600
34 Li 0.89680900
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Table S2. Atomic Charges of Li| TFSI]:4TFA.
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0.841096000
0.504562000
-0.742571000
-0.938602000
0.487353000
0.488371000
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-0.184122000
-0.180297000
-0.226833000
0.756786000
0.604246000
-0.664593000
-0.953525000
0.587095000
0.381542000
-0.231345000
-0.220381000
-0.214120000
-0.870456000
1.099035000
-0.651124000
-0.625642000
1.095087000
-0.570731000
-0.549299000
0.504232000
0.657919000
-0.195633000
-0.202671000
-0.207359000
-0.166619000
-0.176261000
-0.158357000
0.913513000
0.734918000
0.607980000
-0.692708000
-0.898415000
0.452195000
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0.405526000
-0.238896000
-0.205737000
-0.199000000
0.703182000
0.642179000
-0.670895000
-0.940730000
0.578086000
0.406331000
-0.220496000
-0.224806000
-0.229010000

Table S3. The Lennard Jones Parameters of Ca,C.

Ca,C atoms 0/nm €/kJ. mol! Charge
Ca, 0.302800 0.996500 0.675140

Ca, 0.302800 0.996500 0.675140

C 0.343100 0.439600 -1.35028

S4



¢ UAYISTaQ (1]
A.In 115 m -] O =+ (=] o
L4 —
Y
[P TR
n_.,_MTTL
| L
1
i
=
(=] wy (=] Wy (=] wy (=] Wy (= wy (=]
w =t =+ o [2a] (=] (=] — —
PRULINIEIETg)
AU LI T
.n.ln u w =] o =+ [a] <
4 —
mmwm_ L
[Fagage
CWTTL
L]
! L
1
1
J -
— [
)
N
= w Q LAl (=] wy (=] wy o wy (=]
o F e om0 = =

¢ UnLASIA

30

30

Z/nm

Z/mm

- UIAJISUR(T (1]
£ . +a
g yAYstR 1] v o o
=t oF o — — —
X 2 = ) ) )
o~ oon s
Eaay U7 4
SR FEEEEE
o »_MP O S = S
UEREHBRRA ' i |
) 1 L) 1 1 1
[} L 1 ]
“ “ “ | [
: Ll | 18
g g
g £
=
N N
FoanY
= <
(=] wy (=] wy (=] o Lal (=] wy o wy (=] wy (=] w (=]
wy =t =+ [aa] (] wy =t =t [aa] [2a] (=] (&) — —
il siiclg) g-lyAysuaq
AUV BiTq iy | g-LuANsuR(C 41
=t ) [=]
A.l_. .11.. w o o o o o — — — =] O =t (=] (=] -
L L L L I L L [=] : : d t 3 ,. Y 4 ]
o -_ \
i ! ]
H.ﬁ_ﬁ . =i e en o=t
QFa 4 oE2d0Y W,
a_m.FF._l LW.MMMM._I swl..
UEE RO UCEEHRHBFAJ Y,
' [} 1 (] f an
1 1 (] [ 4 red
[ 1 [ te
] 1 [ L
1 ] [ __?«....
)
e, =
m f .u._ L A
N \»” S
by
£/
I
1 Lo
AN o
\
lllllllllllllllllllllllll _— .
& s
o) .--------u-u-u-u-u-u-u----uuu4
S
T T T o
T T T T T T T T T (]
e g v aKugaygusan-e° 2 % 2 nm 2 4 8§ w g w o

¢ WA

¢ AsuaCy

Figure S1. Density profiles of all species in Li[TFSI]:2TFA/Ca,C at (a) 333.15 K, (b) 353.15 K,

and (¢) 373.15 K, and Li[TFSI]:4TFA/ Ca,C at (d) 333.15 K, (e) 353.15 K, and (f) 373.15 K.
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Figure S2. Pair correlation function between Ca,C and (a) TFA-2 atoms of Li[TFSI]:2TFA, (b)
[TFSI] atoms of Li[TFSI]:2TFA, (c¢) TFA-1 atoms of Li[TFSI]:4TFA (d) [TFSI]" atoms of
Li[TFSI]:4TFA at 298.15 K.
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Figure S3. Pair correlation function between Ca,C and TFA-1 atoms and Li" of Li[TFSI]:2TFA
at (a) 333.15 K, (b) 353.15 K, and (c) 373.15 K.
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Figure S4. Pair correlation function between Ca,C and TFA-2 atoms and Li" of Li[TFSI]:4TFA
at (a) 333.15 K, (b) 353.15 K, and (c) 373.15 K.

S8



Li-.. Ca: ——1L._ Ca
1(a) ——Li*._ Ca 1(b) ——H, Ca
30 Li~...C 30 A — R
25 25
20 20 A
= =
By 15 50 15
10 10
0 / : . — = 0 — mal’
01 02 03 04 05 06 07 08 01 02 03 04 05 06 07 08
#/nm r/nm
35 ‘ 35
1 (©) Ear (d) —H:._.Ca:
2 ———Li*...Cax ——T Cas
Li*...C 30 T
25 25
20 - 20 |
= —
P
by 15 ‘5“0 15 4
10 10 4
0 - 0 IL

1 02 03 04 05 06 07 08 e e
o1 o 03 04 0 ! 01 02 03 04 05 06 07 08

#/nm #/nm
35 35
| (e) —Hs...Ca 1 =—H:...Ca:
Elses: (o ® ———H....Ca:
30 4 —H:..C 30 A —_—...C
25 o 25
20 A 20
= S
5o 5%
15 ~ 15 4
10 10 -
R \\ N
0 { . e 0 4 —_—
01 02 03 04 05 06 07 08 01 02 03 04 05 06 07 08
/nm F/mm

Figure S5. The pair correlation function between Ca,C atoms and (a) Li* of Li[TFSI]:2TFA, (b)
H, of Li[TFSI]:2TFA, (c) Li" of Li[TFSI]:4TFA, (d) H; of Li[TFSI]:4TFA, (e) Hs of
Li[TFSIJ:4TFA, and (f) H; of Li[TFSI]:4TFA at 298.15 K.
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Figure S6. MSD curves of Li[TFSI]:2TFA particles over the last 15 ns of simulation time at

303.15 K., 333.15 K, 353.15 K, and 373.15 K.
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Figure S7. MSD curves of Li[TFSI]:4TFA particles over the last
303.15 K., 333.15 K, 353.15 K, and 373.15 K.
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