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Ionic liquids are low melting salts, liquid at room temperature, which exhibit a large liquid range, high thermal stability and negligible vapor pressures under normal working conditions. Compared to volatile organic compounds, ionic liquids are recyclable and will not be lost to evaporation, making them “green solvents.” Many ionic liquids are completely miscible with water which makes them a viable option as the working fluid in many processes. In particular, we are interested in absorption refrigeration. In order to evaluate ionic liquids for various applications, experimental vapor-liquid equilibria data are used to determine activity coefficients which account for the mixture deviations from ideal behavior.
The specific systems studied were 1-ethyl-3-methylimidazolium trifluoroacetate, 1-(2-hydroxyethyl)-3-methylimidazolium trifluoroacetate, and 1-ethyl-3-methylimidazolium thiocyanate with water. The vapor-liquid equilibria data was correlated with binary parameter models such as the nonrandom two-liquid (NRTL) model, a reliable model for predicting phase behavior of ionic liquid and water mixtures.  This work can also be used to predict phase equilibria behavior of ternary and higher order systems.
