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❖ Background 

A complex and common ternary mixture of ethanol-water-toluene mixture is encountered in            
Chemical industries. It is necessary to separate all these three components to increase the efficiency 
and purity of our product. It can be done by introducing glycerol solvent, which will alter the volatility 
of this ternary azeotrope. Glycerol will allow ethanol to separate in first column. And in the next 
column toluene, water and glycerol can be separated. 

 

An ethanol-water-toluene mixture has a ternary azeotrope with a composition of around 61.52 

% (by mass) ethanol, 32.97% (by mass) toluene and 5.51% (by mass).  

 
 

❖ Description of Flowsheet 

The flowsheet contains two distillation columns named “COUO-01” and “COUO-02”. COUO-01 has 40 
trays and 25th stage is the feed location for feed S-01.and 3rd stage is the feed for solvent. COUO-02 
has 2 trays and 2nd tray is the feed location for the feed S-04. Glycerol has been used as an entrainer. 
S-02 is a Glycerol feed which alters the relative volatility between ethanol, toluene and water. COOL-
01 act as condenser for column COUO-02. Decanter is used in the reflux to separate the water Rich 
Phase and toluene-rich Phase layers. Then the solvent is sent to COUO-01 using recycle stream. 

 

 

Pure ethanol of 99.89% purity is obtained in COUO-01 and water of 99.9 % purity and toluene of 
95.99% are obtained in COUO-02. The bottom product of COUO-02 is recycled and mixed with S-02 
having glycerol which act as solvent feed for column COUO-01. 

 

 

 

 

 

 

mailto:shridhardhanani2016@gmail.com
mailto:shyamalpatel9@gmail.com


 

FLOWSHEET 

 
 

RESULT 
 

 
 
 

 

 

 

❖ Reference 
 

https://www.sciencedirect.com/science/article/abs/pii/S0098135417300637 


