Separation of azeotropic mixtures using deep eutectic solvents based on choline chloride: liquid-liquid equilibrium data 
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Deep eutectic solvents (DESs) are mixtures of hydrogen bond donor (HBA) and hydrogen bond acceptor (HBA), which have much lower melting point comparing with the individual components. Due to superior characteristics like biodegradability and biocompatibility of initial compounds, extremely low vapor pressure they are promising to be a new class of ‘green’ solvents. In fact, literature sources confirm that DES can be applied for different tasks. For example, we can use DES as a solvent and catalyst for enzymic synthesis of                              α-monobenzoate (α-MBG) from glycerol and benzoic acid [1]. Furhermore, DES can be used as extractants for separation different mixtures like biodiesel, aromatic hydrocarbons, gas and biologically active compounds [2]. Particularly, DESs are considered as new generation solvents for separation azeotropic mixtures e.g. for purification ester from alcohol in esterification reaction. This way opens the perspectives in using DES for ester-based second-generation biofuels and all-new fuel additives for gasoline [3]. 
This work is a continuation of the investigation of liquid-liquid equilibria (LLE) of DES formed by choline chloride and dibasic carboxylic acids / glycerol in alcohol-ester systems [4,5]. In the present paper, we consider the ability of DESs based on choline chloride and ethylene glycol for the separation of ethanol, n-propanol and n-butanol with corresponding acetate esters. Tie-lines were obtained at temperatures 293.15 K and 313.15 K and atmospheric pressure. The compositions of coexisting organic and DES phases are determined by 1H NMR spectroscopy. The extraction performance was characterized with distribution coefficients and values of selectivity for used alcohols. NRTL model was applied to correlate LLE in these systems. 
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