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1. Experimental Section

1.1. Sample preparation and purification 
N-methylimidazole (99 %) and 1-bromooctane (98 %) were purchased from Sigma-
Aldrich. All solvents used were HPLC grade purchased from Riedel de Haën. Lithium 
bis[(trifluoromethyl)sulfonyl]imide was purchased from 3M (> 98%). Microanalysis 
and Lithium content were performed by Analytical Services (ASEP and QUB). 1H and 
13C NMR spectra were recorded at 293.15 K on a Bruker Avance DPX spectrometer at 
300 MHz and 75 MHz, respectively and are reported herein in Figs. S1 and S2 of the 
supporting information. Chemical shifts are given in ppm downfield from TMS. 

Synthesis of 1-methyl-3-octylimidazolium bromide
A mixture of 1-methylimidazole 99 % Sigma-Aldrich (4.10 g, 0.05 mol) and 1-

bromooctane 98 % Sigma-Aldrich (5.99 g, 0.075 mol) was placed in a Parr autoclave 
sealed reaction vessel along with 30 cm3 of HPLC grade acetonitrile. The reaction 
mixture was heated up to 343 K and then held at this temperature for 24h with stirring 
at 500 rpm. After cooling of the reaction mixture the acetonitrile was removed under 
vacuum. The highly viscous yellow product was recrystallized from acetonitrile/ethyl 
acetate mixture to afford an off-white solid, 78 % yield. The pure product was then 
characterized by 1H NMR spectroscopy using a Bruker Avance machine.

1H-NMR (CDCl3, 300 MHz): δ 0.99 (t, 3H, CH3, J= 7.45 Hz), 1.97 (m, 2H, CH2), 4.14 
(s, 3H, N-CH3), 4.32 (t, 2H, CH2, J= 7.31 Hz), 7.51 (s, 1H, Ar-H), 7.62 (d, 1H, Ar-H), 
10.22 (s, 1H, Ar-H).

Synthesis of 1-methyl-3-octylimidazolium bis[(trifluoromethyl)sulfonyl]imide
A solution of lithium bis[(trifluoromethyl)sulfonyl]imide (143.55 g, 0.5 mol) in 

distilled water (300 cm3) was added drop-wise to a rapidly stirred solution of 1-methyl-
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3-propylimidazolium bromide (78.4 g, 0.49 mol) in dichloromethane (200 cm3) and 
allowed to stir under ambient conditions overnight. The organic layer was then 
extracted and washed with distilled water (100 cm3) repeatedly five times. 

The organic layer was then dried in vacuo to give the product as an off-white liquid in 
< 98% yield which was found to contain < 22 ppm of lithium. Halide content was below 
the detectable limit by AgNO3 testing.  

CHNS calc. C: 35.58 %, H: 4.88 %, N: 8.84 %, S: 13.45 %; found C: 36.01 %, H: 4.99 
%, N: 8.65 %, S: 13.14 %.

1H-NMR (300 MHz, DMSO-d6): δ (ppm) = 9.12 (1 H, s), 7.77 (1 H, s), 7.71 (1 H, s), 
4.17 (2 H, t, J = 7.1 Hz, N-CH2), 3.87 (3 H, s, N-CH3), 1.82 (2 H, m, CH2), 1.24 (10 H, 
m, CH2), , 0.87 (3 H, t, J = 7.4 Hz, CH3)

13C NMR (75 MHz, DMSO-d6) δ (ppm) = 136.86, 123.95, 122.61, 122.00, 117.73, 
49.17, 36.06, 31.51, 29.74, 28.82, 28.68, 25.85, 22.39, 14.20.

Figure S1. 1H-NMR of 1-methyl-3-octylmethylimidazolium 
bis[(trifluoromethyl)sulfonyl]imide [C8MIM][NTf2]



Figure S2. 13C-NMR of 1-methyl-3-octylmethylimidazolium 
bis[(trifluoromethyl)sulfonyl]imide [C8MIM][NTf2]

1.2. Sample treatment 
Prior to use, IL was treated for 15 hours at 323.15 K under vacuum (lower than 1 Pa), 
the sample was then considered as dried and was then stored under nitrogen atmosphere 
to avoid water contamination from atmosphere. Water content of the selected IL 
determined by Karl Fischer titration was close to 50 ppm, i.e. 0.005 wt%.

2. Raw Data and Fitting Parameters of the pVFT Equation and Volume Activated 
Model

Table S1. The electric conductivity of [C8MIM][NTf2] recorded under isobaric and 
isothermal conditions.
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Table S2. Volumetric properties of [C8MIM][NTf2] recorded under isobaric 
conditions.
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Table S3. Parameters obtained from fitting of pVFT equation and volume activated 
model to the experimental data of [C8MIM][NTf2] ionic liquid.

pVFT logσ0 DP P0

isotherm 213 K 7.51±0.01 31.4±0.6 975±14
isotherm 223K 6.67±0.01 25.8±1.2 1130±35
isotherm 233K 5.98±0.02 34.3±1.8 1745±67
isotherm 243K 5.35±0.02 72.2±8.4 3920±90

volume activated model logσ0 ΔV
isotherm 273K 4.15±0.01 3.58·10-4 ± 1.6·10-6

isotherm 283K 3.88±0.01 3.00·10-4 ± 1.4·10-6

isotherm 293K 3.63±0.01 2.61·10-4 ± 9.7·10-7

isotherm 303K 3.42±0.01 2.23·10-4 ± 9.9·10-7

isotherm 313K 3.26±0.01 1.93·10-4 ± 9.1·10-7


