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Heat capacities in the temperature range of 5-370 K and parameters of transitions were measured by adiabatic calorimetry for two room-temperature ionic liquids, 1-n-octyl-3-methylimidazolium tetrafluoroborate [C8mim][BF4] and 1-n-butyl-3-methylimidazolium tetrafluoroborate [C4mim][BF4]. When cooled from 300 K at an average rate of (0.03 – 0.02) K·s–1, the liquid tetrafluoroborates tended to supercool with subsequent formation of glass. De-vitrification of the samples occurred in the ranges of (175 – 196) K for [C8mim][BF4] and (166 – 188) K for [C4mim][BF4]. The glass transition temperatures and the heat capacity changes at glass transition were determined to be (190.4 ± 0.2) K and (125.0 ± 2.3) J·K-1·mol-1 for [C8mim][BF4], (181.5 ± 0.2) K and (87.5 ± 1.6) J·K-1·mol-1 for [C4mim][BF4].
It was found that supercooled liquid [C4mim][BF4] crystallized neither in calorimetric experiments nor during keeping at (227 – 233) K for 5 days. Spontaneous crystallization of supercooled liquid [C8mim][BF4] began after de-vitrification at temperatures above 230 K. Anomalously slow crystallization for about 40 h resulted in formation of a metastable crystalline phase. Cooling of this phase to 80 K followed by its heating to 200 K initiated an exothermal transition into a stable crystalline modification of [C8mim][BF4]. The fusion temperature (245.74 ± 0.01) K and the mole fraction of the main compound in the sample x = 0.994 were found by a fractional melting technique. The fusion enthalpy was (14.70 ± 0.04) kJ·mol-1. The ratio of the glass transition temperature to the fusion temperature equal to 0.77 for [C8mim][BF4] was substantially higher than the typical value for organic compounds of ~ 0.67.
Based on the smoothed heat capacities and parameters of fusion, the standard thermodynamic functions for the studied tetrafluoroborates in the crystalline, liquid and glassy states were calculated.
