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Extractive distillation of ethanol-water azeotrope with low transition

temperature mixtures
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Abstract: The separation of ethanol and water by extractive distillation is designed and simulated by Aspen Plus
with low transition temperature mixtures ( LTTMs, choline chloride/urea =1:2) and ethylene glycol as extractant,
respectively. Also, the minimal total annual cost (TAC) is used as the objective function to find the optimal design for
these two extractive distillation systems.The results show that compared with ethylene glycol process,the usage amount of
extractant in LTTMs process is 20% less , the operation cost is 21. 68% lower and the total annual cost is 19. 66% lower,
indicating an economic advantage.In order to reduce TAC of the LTTMs extractive distillation process, various measures
are taken.After the heat exchange network is optimized, TAC can be reduced by 7. 95%.However,the extractive dividing
wall column distillation process cannot be helpful to reduce TAC by using such measurement.The results provide a design
reference and theory basis for the industrial design of extractive distillation process to separate ethanol and water mixture.
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