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Tables

Table S1: Molar Conductivities, Λ, as a Function of IL Molality, m, and Density Gradients,
b, for Dilute Solutions of [emim][BF4], [bmim][BF4] and [bmim][PF6] in AN.a

103 ·m Λ

T : 273.15 278.15 283.15 288.15 293.15 298.15 303.15 308.15 313.15

[emim][BF4], b = 0.0729

0.71788 145.686 153.874 162.156 170.551 179.057 187.661 196.371 205.213 214.159
1.14376 143.917 151.971 160.144 168.428 176.801 185.277 193.846 202.550 211.368
1.55318 142.479 150.460 158.547 166.727 175.005 183.376 191.841 200.404 209.114
2.02959 141.050 148.920 157.174 164.837 173.188 181.459 189.824 198.297 206.881
2.66129 139.358 147.127 155.001 162.951 171.034 179.183 187.409 195.779 204.225
3.19133 138.224 145.917 153.717 161.612 169.606 177.672 185.828 194.084 202.443
3.85343 136.828 144.439 152.148 159.952 167.843 175.822 183.875 192.031 200.295
4.65043 135.312 142.830 150.440 158.148 165.942 173.809 181.773 189.811 197.968
5.34223 134.156 141.603 149.139 156.771 164.480 172.280 180.144 188.124 196.168
6.07625 133.031 140.411 147.872 155.429 163.057 170.781 178.568 186.452 194.392
6.77220 132.066 139.398 162.156 154.298 161.867 169.501 177.225 185.035 192.924

[bmim][BF4], b = 0.0748

0.29421 142.312 150.312 158.421 166.632 174.878 183.406 191.971 200.839 210.000
0.51136 140.910 148.842 156.857 165.014 173.144 181.601 190.003 198.480 207.299
0.79422 139.324 147.196 155.113 163.210 171.388 179.614 188.093 196.489 205.158
1.06541 138.482 146.258 154.098 162.089 170.181 178.377 186.687 195.112 203.677
1.40486 137.329 145.028 152.819 160.708 168.744 176.890 185.114 193.439 201.911
1.78900 136.103 143.727 151.448 159.274 166.743 174.756 182.837 191.072 199.989
2.21506 134.534 142.120 149.731 157.425 165.347 173.459 181.508 189.717 198.076
2.61380 133.987 141.499 149.069 156.739 164.532 172.451 180.445 188.560 196.800
3.05389 133.117 140.543 148.119 155.710 163.420 171.218 179.165 187.196 195.317
3.92843 131.470 138.834 146.260 153.786 161.386 169.077 176.818 184.786 192.793
5.03436 129.692 136.900 144.218 151.637 159.110 166.673 174.383 182.158 190.037

[bmim][PF6], b = 0.1074

0.23740 139.327 147.162 155.108 163.161 171.310 179.591 187.980 196.436 205.046
0.52184 137.480 145.210 153.044 160.982 169.011 177.159 185.446 193.786 202.279
0.90020 135.735 143.366 151.101 158.931 166.854 174.881 183.058 191.293 199.667
1.23490 134.558 142.109 149.762 157.518 165.363 173.315 181.390 189.554 197.844
1.55442 133.591 141.096 148.690 156.389 164.169 172.070 180.085 188.159 196.401
1.96660 132.486 139.924 147.452 155.078 162.795 170.607 178.544 186.544 194.681
2.43470 131.395 138.762 146.223 153.784 161.424 169.165 177.032 184.952 193.007
2.94352 130.367 137.684 145.072 152.561 160.130 167.805 175.575 183.446 191.416
3.53987 129.274 136.517 143.844 151.267 158.762 166.360 174.073 181.849 189.746
4.24658 128.123 135.316 142.579 149.920 157.352 164.877 172.508 180.208 188.001
4.88901 127.248 134.366 141.557 148.855 156.216 163.684 171.246 178.882 186.596
5.62945 126.308 133.361 140.497 147.736 155.026 162.439 169.928 177.492 185.145
6.43534 125.385 132.392 139.470 146.648 153.892 161.220 168.646 176.146 183.726

aUnits: m in mol·kg−1; T in K; Λ in Ω−1cm2mol−1; b in kg2L−1mol−1
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Table S2: Molar Conductivities, Λ, as a Function of IL Molality, m, and Density Gradients,
b, for Dilute Solutions of [hmim][BF4] and [hmim][NTf2] in AN.a

103 ·m Λ

T : 273.15 278.15 283.15 288.15 293.15 298.15 303.15 308.15 313.15

[hmim][BF4], b = 0.0755

0.31438 137.001 144.723 152.553 160.502 168.553 176.712 184.969 193.352 201.844
0.61708 135.150 142.763 150.485 158.294 166.226 174.270 182.404 190.650 199.017
1.01888 133.338 140.847 148.457 156.179 163.995 171.910 179.943 188.054 196.301
1.39290 132.049 139.479 147.015 154.654 162.389 170.210 178.149 186.168 194.325
1.83520 130.707 138.058 145.508 153.057 160.699 168.433 176.290 184.214 192.251
2.26754 129.592 136.875 144.258 151.740 159.306 166.953 174.731 182.562 190.522
2.74420 128.513 135.734 143.042 150.458 157.950 165.533 173.227 180.986 188.855
3.20327 127.633 134.807 142.056 149.409 156.842 164.370 171.991 179.679 187.486
3.73862 126.677 133.780 140.972 148.263 155.632 163.086 170.634 178.269 186.003
4.34703 125.683 132.721 139.854 147.082 154.390 161.781 169.263 176.810 184.470
5.03886 124.654 131.638 138.707 145.870 153.102 160.425 167.849 175.312 182.891
5.85755 123.556 130.471 137.469 144.561 151.719 158.965 166.304 173.692 181.173
6.55531 122.718 129.579 136.525 143.557 150.515 157.845 165.116 172.443 179.845

[hmim][NTf4], b = 0.1593

0.28646 119.686 126.469 133.355 140.357 147.451 154.634 161.939 169.365 176.913
0.59543 118.049 124.732 131.507 138.404 145.392 152.473 159.662 166.953 174.391
0.93839 116.725 123.348 130.042 136.851 143.763 150.755 157.867 165.082 172.409
1.31468 115.608 122.145 128.791 135.530 142.371 149.283 156.316 163.472 170.717
1.72982 114.581 121.064 127.645 134.318 141.097 147.955 154.928 161.990 169.149
2.16023 113.691 120.124 126.650 133.288 139.970 146.781 153.685 160.686 167.796
2.60364 112.881 119.268 125.755 132.343 138.974 145.737 152.579 159.538 166.609
3.07180 112.139 118.481 124.921 131.438 138.037 144.743 151.544 158.439 165.451
3.60302 111.405 117.696 124.082 130.567 137.124 143.784 150.532 157.343 164.298
4.09629 110.788 117.056 123.413 129.852 136.362 142.978 149.703 156.465 163.365
4.86059 110.010 116.214 122.516 128.914 135.374 141.944 148.579 155.303 162.140
5.69740 109.220 115.395 121.653 127.993 134.400 140.922 147.518 154.204 160.987
6.35776 108.686 114.808 121.036 127.335 133.716 140.197 146.746 153.402 160.151

aUnits: m in mol·kg−1; T in K; Λ in Ω−1cm2mol−1; b in kg2L−1mol−1
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Table S3: Data for Density, ρ, Viscosity, η, and Relative Permittivity, ε, of AcetonitrileS1

as a Function of Temperature, T , used for Evaluating the Conductivity Measurements.a

T ρ η · 103 ε T ρ η · 103 ε

273.15 0.803574 0.4439 40.11 298.15 0.776669 0.3413 35.96
278.15 0.798246 0.4196 39.24 303.15 0.771208 0.3253 35.19
283.15 0.792892 0.3975 38.39 308.15 0.765719 0.3105 34.43
288.15 0.787511 0.3772 37.56 313.15 0.760203 0.2967 33.96
293.15 0.782103 0.3585 36.76

aUnits: T in K; ρ in kg·L−1; η in Pa·s.

Table S4: Density, ρ, Electrical Conductivity, κ, and Dielectric Parametersa (Amplitudes,
S1 & S2, Relaxation Times, τ1 & τ2, Cole-Cole Width Parameter, α1, In�nite-frequency
Permittivity, ε∞, and Value of the Reduced Error Function, χ2

r ) as a Function of IL Mole
Fraction, x, for [hmim][NTf2] + AN Mixtures at 298.15K.b

x ρ κ S1 τ1 α1 S2 τ2 ε∞ χ2
r

0 0.77650 0 32.63 3.32 3.33
0.00235 0.78545 0.490 2.36 269 0.46 31.15 3.35 3.51 0.019
0.00481 0.79568 0.891 2.32 278 0.18 30.85 3.40 3.44 0.135
0.00739 0.80363 1.247 3.48 65.0 0.30 29.44 3.38 3.39 0.036
0.01009 0.81384 1.573 4.22 63.4 0.32 28.66 3.42 3.28 0.039
0.01592 0.83232 2.130 4.62 46.4 0.20 26.80 3.55 3.82 0.029
0.02244 0.85383 2.620 5.94 47.3 0.23 25.14 3.65 3.75 0.023
0.03795 0.89825 3.340 8.34 32.5 0.25 20.82 3.91 3.88 0.043
0.05770 0.94604 3.730 9.00 46.6 0.22 18.30 4.56 4.49 0.048
0.08403 0.99912 3.800 12.83 40.5 0.30 13.53 4.85 4.12 0.037
0.1229 1.06081 3.510 13.70 55.9 0.30 10.70 5.91 4.25 0.034
0.1776 1.12519 2.920 14.48 73.6 0.30 7.71 7.02 4.19 0.027
0.2595 1.19200 2.100 13.94 72.5 0.30 4.17 8.06 4.11 0.020
0.3417 1.23760 1.506 14.53 81.7 0.35 1.89 7.15 3.66 0.015
0.4541 1.28051 0.985 13.49 76.0 0.40 0.57 1.41 2.97 0.007
0.5969 1.31740 0.613 11.35 108 0.43 0.94 0.74 2.52 0.003
0.8171 1.35332 0.330 9.91 207 0.50 0.69 0.80 2.53 0.005

1 1.37292 0.218 9.40 233 0.47 0.68 0.80 2.58

a Data for AN from Ref. S2, for [hmim][NTf2] from Ref. S3. bUnits: ρ in
kg·L−1; κ in Ω−1m−1; τ1 & τ2 in 10−12 s.
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Figure S1: Dielectric loss, ε′′(ν) (•), of [hmim][BF4] + AN mixtures at 298.15K and IL
mole fractions, x = 0.02244 (a); 0.08403 (b); 0.2595 (c); and 0.5969 (d). Lines indicate the
�t with the CC+D model, eq 3 & Table S4, shaded areas show the contributions of the
lower-frequency CC mode (1) and the higher-frequency D mode (2).
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Figure S2: Relaxation times of the lower-frequency CC mode (τ1) and the higher-frequency
D mode (τ2) as a function of RTIL mole fraction, x, of [hmim][BF4] + AN mixtures at
298.15K.
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Figure S3: Width parameter, α1, of the lower-frequency CC mode as a function of RTIL
mole fraction, x, of [hmim][BF4] + AN mixtures at 298.15K.
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Figure S4: Molar conductivtity, Λ (•), and excess volume, VE (N), as a function of RTIL
mole fraction, x, of [hmim][BF4] + AN mixtures at 298.15K.

Figure S5: E�ective dipole moment of [hmim][BF4] in mixtures with AN at 298.15K calcu-
lated from the amplitude, S1, of the CC mode corrected for bound AN (curve 3 of Fig. 3a).
Its estimated uncertainty (shaded area) corresponds to the combined standard deviations of
the �ts to S1 and S2.
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Figure S6: Ion-pair concentrations in [hmim][BF4] + AN mixtures at 298.15K calculated
with (µIP = 19.9 and 23.0)D from the amplitude, S1, of the CC mode corrected for bound
AN (curve 3 of Fig. 3a).
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