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Intensification of extractive distillation using ionic liquids as solvent
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The objective of this work is to design a novel efficient solvent for the intensification of dehydration process of ethanol by 
extractive distillation using ionic liquids. The vapor – liquid equilibrium (VLE) behavior of ethanol - water mixture in the 

presence of different types of solvents such as ethylene glycol, [MSM] [OAc] and [HMIM] [Cl] was defined using NRTL 
thermodynamic model, the required experimental VLEdata for the regression of binary interaction parameters between different 
substances of mixtures are considered.

The sensitivity analysis of key parameters reflux ratio and solvent ratio is carried out, allowing us to define the optimized 
operating conditions in the presence of pure ionic liquids [MSM] [OAc] and [HMIM] [Cl]. It is shown that the quantities of solvents 
can be reduced considerably, and therefore, the energy required in the process could be reduced notably.

After a comparative study among the three pure solvents, it is confirmed that the ionic liquid [MSM] [OAc] is the best solvent 
able to separate ethanol with a high purity of 99.98%. Also to overcome difficulties in the regeneration of ionic liquids, we proposed 
to use a solvent mixture containing ethylene glycol and ionic liquid and it is revealed that the optimum concentration of the ionic 
liquid in the solvent mixture is about 8% to get ethanol purity of 99.9%.
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