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Natural Gas Liquids Separation 
 
We consider now a method to remove ethane and heavier components from natural gas.  We 
start with a stream of gas and we cool it down with the aim of separating as much methane as 
possible in a flash unit.  
 

 
 
 
We notice that the liquids contain some methane so, we realize that a distillation column might 
be needed. However, we do not have a refrigerant to provide a reflux of methane. Therefore, 
we use a column without a condenser. To aid in the separation, we reduce the pressure in the 
column.  
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EXERCISE 4-9: Review the column choices and the temperature before the flash. Determine 
the effect of these variables in the separation.  

 
 
We notice, however, that the vapor could be actually expanded recovering some work and 
reducing the temperature. We compare these evolutions using a generic TS diagram. Consider 
an expansion through a valve (constant enthalpy line; this can be derived from basic 
thermodynamic laws) and an expansion (isentropic). The final temperature of the latter is 
always smaller than the one of the former.  
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We therefore change the valve for an expander.  

Valve  
Expander 
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EXERCISE 4-10: Review the column choices and the temperature before the flash. Compare 
with the column in exercise 4-9. Determine the effect of these variables in the separation.  

 
We now add some conditioning (heat exchange and recompression).  
 
 



 5

 
 
 
 
We now add a deethanizer and a depropanizer 
 



 6

 
 
 
 

EXERCISE 4-11: Set up the simulation with a recovery of liquids as explained. Compare the 
possibility of recovering  propane + butane instead of only propane.  

 
 
We finally take a look at the flowsheet of a real plant. The instructor will show you the 
different features of this simulation and the related optimization.  
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EXERCISE 4-12: Take a simulation result and design a heat exchanger network using the 
tools learned previously.  

 
 


