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Supplementary Material

Table S1: Identification of all species considered in this paper. *code: identification of the species

throughout the paper.

code* name composition image
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Pyr12 1-methyl-1-ethyl pyrrolidinium

Pyrl3  1-methyl-1-propyl pyrrolidinium CsHigN™*

Pyrl4d  1-methyl-1-butyl pyrrolidinium CioHyN™

Pyrl5  1-methyl-1-pentyl pyrrolidinium C11Hy Nt %&

Pyr16  1-methyl-1-hexyl pyrrolidinium CioHoyyN* ‘% T

BF4 tetrafluoroborate BF,

PF6 hezafluorophosphate PE; ©

TFSI  bis(trifluoro-methane)sulfonimide (CF3S02)2N~ M
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Figure S1: Calculated molar mass of cations and anions.

Table S2: Energy values obtained from DFT calculations of each species. AE: single point energy; £,
zero-point energy; AG: Gibbs free energy; AH: enthalpy. Unit: a.u.: Hartree.

Species AFE (au.) E,, (au.) AG (au.) AH (au.)
Pyrl2  -330.818 0.231 -330.619 -330.577
Pyrl3  -370.123 0.260 -369.897 -369.852
Pyr14  -409.427 0.289 -409.176 -409.126
Pyrld  -448.732 0.317 -448.453 -448.401
Pyrl6  -488.036 0.346 -487.730 -487.675
BF4 -424.434 0.014 -424.447 -424.414
PF6 -940.413 0.017 -940.427 -940.388
TFSI  -1826.590 0.043 -1826.589 -1826.529
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Figure S2: Center-of-mass cation-cation, cation-anion and anion-anion pair correlation functions

(g(r)) for all the cation-anion combinations with: (a) Pyrl2 as cation, (b) Pyrl3, (c) Pyrl4
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Figure S3: Center-of-mass cation-cation, cation-anion and anion-anion pair correlation functions

(g(r)) for all the cation-anion combinations with: (a) Pyrl5 as cation, (b) Pyrl6 as a cation.
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Figure S4: Center-of-mass cation-cation g(r) with all fractions of Li.
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Figure S5: Center-of-mass cation-anion g(r) with all fractions of Li.
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Figure S6: Center-of-mass anion-anion g(r) with all fractions of Li.
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Figure S7: Center-of-mass cation-cation ¢(r) for systems Pyrl2-anion, Pyrl4-anion and Pyrl6-

anions.





