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INTRODUCTION 

Propylene is one of the most significant intermediate petrochemical products. The blend 

of propylene, propane, C-5 fraction, hexane, water, hydrogen, N2 and some other constituents 

from a petrochemical plant are the raw material. Due to necessity of a high purity feed stream 

propylene has to be separated from propane and the other impurities in the separation column. 

The simulation of the propane-propylene separation column was carried out using DWSIM 

simulation engine, to determine the effect of the main operating parameters on the product 

composition. The similarities in physical and chemical properties between the molecules lead to 

separation of propylene from mixture being problematic. Due to the high product purity and the 

low relative volatility, the number of stages required generally for this separation is very high. 

The process requires high capital cost and energy consumption. To maximize profit, as energy 

prices rise, energy efficiency, together with optimizing product quality and maximizing high–

value product yields have become more important. Thus, modification of propane/propylene 

separation process can highly affect the economics of the whole production system.  
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FLOWSHEET 

 

Figure 1. Simulation in Dwsim software 

PROCESS DESCRIPTION 

 The Soave—Redlich—Kwong which is an equation of state thermodynamic property 

model is selected for the simulation.  

The ternary feed mixture of Propane, Propylene and n-Pentane mixture is fed into the 

mixer at a molar flow rate of 45.2385, 79.012 and 1.2599 mol/s respectively, temperature of 

310.92 K, and pressure of 1999 kPa. The pump is employed to increase the pressure to 2137kPa. 

The feed then enters at 70
th

 stage of stripping column (Reboiled absorber) which has a total of 

100 stages and maintained at top pressure of 1931 kPa and bottom pressure of 2068 kPa with a 

pressure drop of 0.2 psia. Due to the high product purity and the low relative volatility, the 

number of stages required for separation is very high.  
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The distillate has a mole fraction of  0.5295 Propylene and 0.4704 Propane which is 

further sent to the Refluxed Absorber of 120 stages. 0.9900 mole fraction of Propylene is 

distilled out. Also the bottom stream with a mole fraction of  0.5039 Propylene and 0.4960 

Propane is recycled back to the Reboiled Absorber. Thus Propylene is separated from the feed 

mixture and 99% product purity is obtained.  

RESULTS 

Table 1. Master Property Table for the feed mixture. 

 

Table 2. Master Property Table for the pump. 
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Table 3. Master Property Table for the streams in and out of the Reboiled Absorber. 

 

Table 4. Master Property Table for the streams for the top and bottom streams of the Refluxed 

Absorber. 

 

Table 5. Master Property Table for the Recycle stream. 
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