
Accepted Manuscript

Experimental and simulation investigation on separation of binary
hydrocarbon mixture by thermogravitational column

Neda Hashemipour, Javad Karimi-Sabet, Kazem Motahari, Saeed
Mahruz Monfared, Younes Amini, Mohammad Ali Moosavian

PII: S0167-7322(18)31609-X
DOI: doi:10.1016/j.molliq.2018.07.098
Reference: MOLLIQ 9419

To appear in: Journal of Molecular Liquids

Received date: 26 March 2018
Revised date: 20 July 2018
Accepted date: 24 July 2018

Please cite this article as: Neda Hashemipour, Javad Karimi-Sabet, Kazem Motahari,
Saeed Mahruz Monfared, Younes Amini, Mohammad Ali Moosavian , Experimental
and simulation investigation on separation of binary hydrocarbon mixture by
thermogravitational column. Molliq (2018), doi:10.1016/j.molliq.2018.07.098

This is a PDF file of an unedited manuscript that has been accepted for publication. As
a service to our customers we are providing this early version of the manuscript. The
manuscript will undergo copyediting, typesetting, and review of the resulting proof before
it is published in its final form. Please note that during the production process errors may
be discovered which could affect the content, and all legal disclaimers that apply to the
journal pertain.

https://doi.org/10.1016/j.molliq.2018.07.098
https://doi.org/10.1016/j.molliq.2018.07.098


AC
CEP

TE
D M

AN
USC

RIP
T

1 
 

Experimental and simulation investigation on separation of binary 

hydrocarbon mixture by thermogravitational column 

Neda Hashemipoura, Javad Karimi-Sabetb,*1, Kazem Motaharia, Saeed Mahruz Monfaredc, Younes 

Aminid, Mohammad Ali Moosaviane 

aDepartment of Chemical Engineering, Faculty of Engineering, Arak University, Arak, Iran 

bMaterial and Nuclear Fuel Research School (MNFRS), Nuclear Science and Technology Research Institute, Tehran, Iran 

cDepartment of Chemical and Petroleum Engineering, Sharif University of Technology, Tehran, Iran 

dDepartment of Chemical Engineering, Isfahan University of Technology, Isfahan, Iran 

eSchool of Chemical Engineering, Faculty of Engineering, University of Tehran, Tehran, Iran 

 

Abstract  

In this article, experimental and numerical investigations are performed to study a 

thermogravitational Column (TGC) for the separation of toluene/n-heptane mixture. This 

research has tried to determine the main significant parameters and their effects on the 

performance of the process. In experimental examinations, the influence of the main parameters 

such as feed flow rate, cut and temperature gradient on the performance of the TGC efficiency is 

studied. In addition, computational fluid dynamics is used to simulate the separation process in 

this review. The response surface methodology (RSM) was also applied to minimize the number 

of runs and investigate the optimum operating conditions. The numerical results showed that the 

predicted data were in good agreement with experimental data, and the average error between 

experimental and simulation data was around 20%. It was found that the separation factor 

increased by 129 % when the feed rate is changed from 4 to 0.8 ml/min at Ѳ=0.5 and ∆T=40 K. 

As the temperature gradient increased from 40 K to 60 K, the mass fraction of n-heptane also 

increases from 6.5% and 11.6%. The optimum conditions were achieved at the feed flow rate 

0.81 ml/min, cut 0.21 and temperature gradient 58.04 K with separation factor 1.17.  
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