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Abstract

(BMIC) with molar ratio 1/1 under dry argon atmosphere. The densities and surface tensions of the pure IL were

An ionic liquid (IL) has been prepared by directly mixing AICl; and 1-methyl-3-butylimidazolium chloride

determined in the temperature range of (278.2+0.1 ) to (343.2+0.1) K. The properties for the ionic liquid were discussed in
terms of Glasser’s empirical model. The values of volume of anion AICI; were obtained. The mean contribution of per
methylene(CH,) group to standard entropy of the IL is 35.2 J+ K™+ mol™ and is in good agreement with contribution of
35.1 J- K™ +mol™ from [C,-min][NTf,]. The crystal energy of the IL is much lower than that of ionic solids, which is the

main reason for the liquid state of the IL at room temperature. In addition, the interstice model was applied to calculate
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the thermal expansion coefficient of the IL, and the result agrees reasonably with the experimental value.
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F1 7 278.2~343.2 KEE W B Fili& BMIAICL HZE p AR EK ST ¥
Table 1 The values of surface tension (y) and density (p) of the ionic liquid BMIAICI,

T/K p/(grem®)  p/(g-em™)"™ 10% / (N-m™) T/K p/(grem™)  p/(g-em™)™ 10% / (N-m™)
278.2 1.2533 1.2532 47.0 313.2 1.2268 1.2265 44.9
283.2 1.2496 1.2494 46.7 318.2 1.2230 1.2227 44.7
288.2 1.2455 1.2456 46.2 323.2 1.2190 1.2189 44.4
293.2 1.2420 1.2418 45.9 328.2 1.2152 1.2151 44.2
298.2 1.2381 1.2380 45.6 333.2 1.2112 1.2113 43.8
303.2 1.2344 1.2342 45.5 338.2 1.2076 1.2075 43.5
308.2 1.2307 1.2304 45.2 343.2 1.2038 1.2038 43.1
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Table 2 The values of molecular volume of ionic liquids based on aluminum (V,,) at 298.2 K

Tonic liquid M/ (g-mol™) M,/ (g'mol™) p/(g-cm™" V., / (nm* mole.”) V. / nm? r. / nm S/ (K" +mol™)
MMIAICIL, 266.0 97.2 1.3289 0.3324 0.1942 0.359 449.8
EMIAICIL, 280.0 111.2 1.2941 0.3593 0.2211 0.375 483.8
PrMIAICIL, 294.0 125.2 1.2624 0.3867 0.2485 0.390 518.5
BMIAICL, 308.1 139.2 1.2380 0.4133 0.2751 0.403 552.1
BBIAICIL, 350.1 181.2 1.1643 0.4993 0.3611 0.442 660.9

MMIAICI, : 1-methyl-3-methylimidazolium chloroaluminate, EMIAICI, : 1-methyl-3-ethylimidazolium chloroaluminate, PrMIAICI,:

1-methyl-3-propylimidazolium chloroaluminate, BMIAICI,: 1-methyl-3-butylimidazolium chloroaluminate, BBIAICI,: 1-butyl-3-

butylimidazolium chloroaluminate ; M: molar mass, M,: molar mass of cation, V,:the volume of cation; r,:the radii of cation
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