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Background:  
 
1-heptene finds its application mainly as a high-octane blending agent for gasoline or in plasticizer production. It is also used 

in the organic synthesis of perfumes, dyes and resins. 

The simulated process converts a mixture of C3 and C4 unsaturated hydrocarbons to 1-heptene and other heavier unsaturated 

products. 
Four primary reactions occur in the reactor: 

 

• C3H6 + C3H6 → C6H12 (1-hexene) 
 

• C3H6 + C4H8 → C7H14 (1-heptene) 
 

• C4H8 + C4H8 → C8H16 (1-octene) 
 

• C3H6 + 2C4H8 → C6H12 (1-undecene) 

 

Description: 
 
In the simulation, two fluid packages are used. The Soave-Redlich-Kwong (SRK) fluid package is used to model all the 

streams containing hydrocarbons while the Steam Tables (IAPWS-IF97) fluid package is used to model cooling water (cw) 

and low-pressure steam (lps) flowing through the heat exchangers. The C5 System of units is used in which temperature has 

unit °C, pressure has unit bar and molar flowrate is in kmol/hr. 
The two feed streams, one containing propane and propylene (C3 feed) and the other containing isobutane, N-butane, 

isobutene and 1-butene (C4 feed) are first mixed together by mixer MIX-01 and fed to the conversion reactor RC-01 at a 

pressure 8 bar. The four primary reactions mentioned above occur in the reactor. The reactor effluent is vaporized partially 

before feeding it to the first distillation column DC-01. The feed enters the distillation column at a pressure 5.8 bar and the 

unreacted C3 and C4 components are removed as the top product after which it is sent to the component splitter to separate 

C3 and C4 component mixture. From the component splitter, the vapor phase C3 component stream is sent as a fuel gas at a 

temperature 45°C and pressure 5 bar. The liquid phase C4 stream is sent to LPG storage at a temperature 45°C and pressure 

6.5 bar. The bottom product from the first distillation column DC-01 is again partially vaporized and sent to the second 

distillation column DC-02 to separate 1-hexene as top product. The feed to the second distillation column DC-02 is at a 

pressure of 2.5 bar. The liquid stream containing 1-hexene is cooled to a temperature 45°C and has pressure 1.7 bar. The 

bottom product from the second distillation column DC-02 is further partially vaporized and sent to the third distillation 

column DC-03 to separate 1-heptene from 1-octene and 1-undecene. The feed to the third distillation column is at a pressure 

of 2 bar. The liquid stream containing 1-heptene obtained as the product is at a temperature 45°C and pressure 1.2 bar. 
 

 
 

 

 

 

 

 

 



 

 

Flowsheet: 
 

 
 

Process Flowsheet for Production of Heptenes from Propylene and Butene 
 

 

Results: 
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