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Highlights 

 Analysis of the sources of irreversibility of the extractive distillation process; 

 Overall optimum determined from the thermodynamic point of view; 

 Physical analysis of terms intrinsic to thermodynamic efficiency;  

 Analysis of negative signal for efficiency; 

 

Abstract 

The extractive distillation process has received special attention from researchers due to its high 

energy consumption and low thermodynamic efficiency. However, the thermodynamic 

performance has been approached in the literature in a superficial way and it is common to affirm 

that intensifying processes increases the thermodynamic efficiency without presenting quantitative 

results. The main objective of this work is to determine the operational conditions that result in 

maximum thermodynamic efficiency of the extractive distillation process (global optimum). Thus, 

the process was divided into three blocks in order to identify the irreversibility sources. The results 

show that the use of a solvent to enable the separation is the main cause of the low thermodynamic 

efficiency of the extractive distillation process, and depending on the chemical system and the 

operating condition, negative values for the extractive column are observed. In order to make the 

thermodynamic analysis more didactic, a methodology to calculate the individual and overall lost 

work is proposed, which allows for identifying and quantifying, as well as where to act in order to 

increase the thermodynamic efficiency of the separation. The azeotropic binaries used as case 

studies consisted of ethanol (ETOH), water (H2O), acetone (ACET) and methanol (METOH), 
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