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Coordination numbers for urea and TFSI around lithium

ions
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Figure 1: Coordination number of TFSI (a) and urea (b) molecules around lithium ions.



Occurrence probabilities for neighboring TFSI and urea

molecules around lithium ions
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Figure 2: Probability for a coordination of lithium ions by a specific number of TFSI and
urea molecules in the first coordination shell.



Residence times of TFEFSI ions around lithium
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Figure 3: Autocorrelation function to determine the residence time 7 of TFSI in the first
coordination shell of lithium ions with a distance criterion of » = 0.27 nm. The colors

denote different urea concentrations according to U,y (red line), Uy.z (blue line) and Uy.g
(black line).



Radial distribution functions

4 ——m :
U1:1
35 | 31:3
3t 1:6
25 ¢
% 2
15 1
1 L
051 Lithium - Urea |

02 04 06 08 1 12 14 16

r [nm]
1.4 Uy
Uiz
12 | Uis
1 L
= 08}
(@]
0.6
04
2r 1
0 TFSI - Urea
02 04 06 08 1 12 14 16
r [nm]
1.8 .
Upg —
16 Urg
14 ¢ :
12 1
= Tt
© 08
0.6
0.4
0.2 . . 1
0 . Lithium - Lithium
0 0.5 1 1.5 2

r [nm]

Figure 4: Center-of-mass radial distribution functions g(r) for urea around lithium (top),
urea around TFSI (middle) and lithium around lithium (bottom) for different urea concen-
trations as denoted in the legend.



Local /bulk partition coefficient

The coordination numbers of species # and ~ around lithium ions were used to calculate the

local /bulk partition coefficient

Ky (r) = ((Ns(r))/ (N4 (r)))/ (N3 /N3) (1)

which expresses the affinity to lithium ions. The brackets (..) denote the mean coordination
number at distance r and the superscript ‘0’ indicates the total number of molecules in the

simulation box 2.
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Figure 5: Local/bulk partition coefficient K,(r) for urea (5) and TFSI ions (y) around
lithium ions.



Diffusion coefficients

Table 1: Diffusion coefficients D; in 1 x 107° cm?s~! for all three species depending on the
urea concentration. The late onset of diffusive motion inhibits the calculation of D; for the
U171 mixture.

Species D; (Uysg) D; (Uyg)
urea 0.026 0.152
TFSI 0.007 0.067

lithium 0.010 0.072




Potential energies
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Figure 6: Coulomb (Coul) and Lennard-Jones (LJ) potential energies between the different
compounds for the different mixtures.
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