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As it is shown in table S1, the calculated values of the density and the enthalpy of
vaporization show satisfactory agreement with those reported in literature as well as with
experimental ones . Similar observations also concern the calculated transport properties. The
calculated values of D are within 20% of experimental results in the systems studied.
Moreover, the values reported in Table S1 shows in accordance to the experimental data that
the cations diffuse faster than anions that also agreed with the observations for other
imidazolium-based ILs. For the calculated viscosities the observed trend follows the sequence
CamimPFg > CsmimBF4 > C4smimTFO > CsmimTFSA which is in good agreement with
experiment. Such behavior of viscosity was attributed to the difference in the shape and
symmetry of anion, where the ILs with highly symmetric, nearly spherical anions found to be
more viscous. This order for different anions could be also depend from the strength of the H-
bonding interactions between cation and anion as well as to their electrostatic interaction.

Furthermore, the comparison between the experimental and the calculated X-Ray structure
factor for CAmimTFO and C4mimTFSAis illustrated in Fig. S1. This figure shows that the
potential model to describe the ions interactions reproduce correctly the experimental data.
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Fig. S1 Comparison between the calculated and experimental structure factors for
C4AmimTFSA and C4mimTFO.
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Table S1:. Observed density, p, enthalpy of vaporization, AHvap, self-diffusion coefficient, D,
and share viscosity, #, calculated at 298.15 K for CamimBF4, CsamimPFg, C4amimTFO and
CamimTFSA models in comparison with the literature data and experimental measurements.

this work Literature! experimental
plgem?
CsmimBF4 1.2130 1.2060 1.20202
CsmimPFs 1.4085 1.3880 1.36802
CsmimTFO 1.3312 1.3170 1.29802
CsmimTFSA 1.4972 1.4460 1.43702
AHysp / kI mol™
C:smimBF4 32.12 31.90 33.78°
CsmimPFs 32.84 33.00 37.00*
CsmimTFO 33.48 32.94 33.22°
CsmimTFSA 31.33 31.23 32.17°
D 10°/cm?s™!
Csmim* / BF4 0.0261/0.0210 0.0230/0.0183 0.0180/0.01702
0.017/-7
0.016 /0.015°
0.0158/0.0146°
Csmim* / PFg 0.0142/0.0094 0.0105/0.0074 0.0089 / 0.00712
0.0078 / 0.0066"
0.0080 / 0.00598
0.0071/0.0054°
Csmim* / TFO~ 0.0224/0.0172 0.0208/0.0141 0.0210/0.0160?
0.018 /-7
0.019/0.0148
Csmim* / TFSA™ 0.0262/0.0178 0.0270/0.0210 0.0340/ 0.0260?
0.036 /-7
0.0299/0.02388
0.0282/0.0216°
nlmPas
CsmimBF4 76.2 71 75.3?
75.410
CsmimPFs 190.0 185 182.42
209.1%°
209.21
CsmimTFO 66.3 65 65.4%
63.212
64.213
CsmimTFSA 43.3 42 40.0?
40.610' 14
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