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Background and Description of the Flowsheet 

Acetone is an important industrial solvent widely used in the pharmaceutical, paint, 
cosmetic, and polymer industries. Due to its increasing demand, efficient production 
methods are required to obtain high-purity acetone with minimum environmental 
impact. Among the available production routes, the dehydrogenation of isopropyl 
alcohol (IPA) is preferred because of its simple process design, high selectivity, and 
the production of hydrogen as a valuable by-product. In this project, the production 
of acetone from IPA was simulated using DWSIM to study the process performance 
and separation efficiency. 

The developed flowsheet consists of feed preparation, reaction, separation, 
purification, recycle, and heat integration sections. Fresh IPA is mixed with the 
recycled IPA stream and vaporized before being heated to the required reaction 
temperature. The vaporized feed is then sent to a Plug Flow Reactor (PFR) 
containing a copper-based catalyst, where catalytic dehydrogenation converts IPA 
into acetone and hydrogen. The reactor outlet is subsequently cooled and fed to a 
flash separator for hydrogen recovery. The liquid stream containing acetone, IPA, 
and water is then sent to an acetone distillation column, where high-purity acetone 
is obtained as the distillate. The bottom product is further processed in an IPA 
recovery column, where unreacted IPA is separated and recycled back to the reactor, 
while the water-rich stream is removed from the process. To improve the overall 
energy efficiency, heat integration was incorporated by recovering heat from the hot 
process streams to preheat the incoming feed, thereby reducing external heating 
requirements. The UNIQUAC–Peng Robinson property package was selected for 
the simulation because it accurately represents the non-ideal liquid-phase behaviour 
of the acetone–IPA system while providing reliable vapor-phase property and 
vapor–liquid equilibrium calculations. 
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