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❖ Background 

                                         Heterogeneous azeotropic distillation is commonly used in industry to 

separate mixtures of close relative volatility and breaking azeotropes. The advantage of this 

separation is to utilize a natural liquid-liquid separation in a decanter. 

 An ethanol-water mixture has an azeotrope with a composition of around 95.14 % (by mass) 

ethanol and azeotropic temperature of 78.4 °C. By adding di-isopropyl ether into the system, two 

additional binary azeotropes are formed. One desirable binary azeotrope (ethanol- di-isopropyl 

ether) is heterogeneous with an azeotropic temperature of 62.5 °C. Another binary azeotrope 

between water and di-isopropyl ether is also formed with a temperature of 64.15 °C.  

❖ Description of Flowsheet 

The flowsheet contains two distillation columns named “COUO-01” and “COUO-02”. COUO-01 has 

15 trays and 1st stage is the feed location for feed S-01. COUO-02 has 10 trays and 6 th tray is the 

feed location for the feed S-05. Di-isopropyl ether has been used as an entrainer. S-09 is Di-isopropyl 

ether feed which alters the relative volatility between ethanol and water. COOL-01 act as condenser 

for column COUO-01. Decanter is used in the reflux to separate the Entrainer-Rich Phase and 

Entrainer-Lean Phase layers. The Entrainer-Rich Phase is sent to COUO-01.  

Pure ethanol of 98.2% purity is obtained as COUO-01 bottoms and water of 99.9 % purity is obtained 

as COUO-02 bottoms. The top product of COUO-02 is recycled and mixed with S-09 having di-

isopropyl ether which act as feed for column COUO-01. 
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