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Questions are based on the following article:


“Recent developments in thermodynamics and thermophysics of non-aqueous mixture containing ionic liquid. A review ” by Andreas Heintz, J. Chem. Thermodynamics 37(2005)525-535.
1. What is an ionic liquid? Explain the differences between ionic liquids and regular more common electrolyte solutions, such as LiBF4 in acetonitrile.
2. Explain why ionic liquid is a green solvent?

3. The solubility curve of CO2 in ionic liquid resembles an adsorption process and can be fitted well by a simple Langmuir adsorption isotherm.  This is in contrast to the solubility curves of CO2 in most common solvents, which show relatively low solubility at lower pressures and exhibit the opposite curvature
i. Roughly graph the relationship between CO2 with pressure (mole fraction of CO2 dissolved vs. pressure) in an ionic liquid and in common solvent, such as water.

ii. For what process is the Langmuir adsorption isotherm most commonly used to model? What assumption does this model make? 
iii. Explain why the solubility of CO2 follows a simple Langmuir adsorption isotherm.

4. The activity of species, i can be expressed as 
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, where xi is the mole fraction of component I in the mixture and γi is the activity coefficient. Prove
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, where Hi E represents the difference between molar enthalpy of i  in the solution and pure liquid component i. (hint: Gibbs-Helmholtz equation: 
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