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Background: 
The existence of heterogeneous azeotrope of CO2–C2H6 makes it difficult to separate CO2 from 

the hydrocarbons in the associated gas by cryogenic extractive distillation process. A four-

column extractive distillation system using natural gas liquid as heavy solvent is used to 

separate CO2–C2H6 azeotrope. Carbon dioxide, ethane, propane and butane are recovered from 

the top of the extractive distillation column, deethanizer, depropanizer and debutanizer 

respectively. The C3+ hydrocarbon mixture called natural gas liquid is recovered at the bottom 

of the debutanizer, one part of which is transported as NGL product and the other part is pumped 

back near the top of the extractive distillation column as solvent. 

 
 

 
Description of the flowsheet: 
Peng-Robinson (PR) was selected as thermodynamic property package. 

The flowsheet contains four distillation columns named “DC-01”, “DC-02”, “DC-03” and “DC-

04”. DC-01 has 45 trays where 2nd tray and 28th tray is the feed location for feed S-13 and S-01 

respectively. DC-02 has 20 trays and 10th tray is the feed location for S-03. DC-03 has 40 trays 

and 20th tray is the feed location for  S-05. DC-04 has 60 trays and 30th tray is the feed location 

for the feed S-07. The C3+ hydrocarbon mixture S-09 is recovered at the bottom of the 

debutanizer, one part of which is transported as NGL product S-10 and the other part S-11 is 

pumped back near the top of the column DC-01 as solvent. 

 

 

                                         

 



                                      
 
Flowsheet: 

 
 

Results: 

 
 

CO2  of 95.41% purity is obtained as DC-01 distillate, ethane of 96 % purity is obtained as DC-

02 distillate and propane of 98% purity is obtained as DC-03 distillate. 
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