
Latin American Applied Research  39:275-284(2009)    

275 
 

SIMULATION OF THE TETRAHYDROFURAN DEHYDRATION  
PROCESS BY EXTRACTIVE DISTILLATION  

 
P.A. GÓMEZ†  and  I.D. GIL‡ 

 

†Depto. de Ing.  Química, Grupo de Diseño de Productos y Procesos -GDPP, Univ.  de los Andes,  
Calle 19A No. 1-37 Este, Bogotá, Colombia;  pa.gomez91@egresados.uniandes.edu.co 

‡Depto. de Ing. Química y Ambiental, Universidad Nacional de Colombia,  
Carrera 30 No.45-03, Bogotá, Colombia; idgilc@unal.edu.co 

 
Abstract−− The aim of this work is to simulate 

and analyze an extractive distillation process 
(extractive distillation and recovery columns) for the 
separation of Tetrahydrofuran (THF)-Water 
azeotropic mixture using Aspen Plus® and Aspen 
Split simulators. Calculation of vapor liquid 
equilibrium of Tetrahydrofuran–Water–Entrainer 
system was done using the NRTL model, which 
binary interaction parameters were regressed using 
experimental data. A methodology for the study and 
selection of different candidate entrainers was 
followed, determining that the most suitable is 
glycerol. The solvent to feed molar ratio, reflux 
molar ratio, feed stage, feed solvent stage, and feed 
solvent temperature, were determined and their 
effects on the separation and the energy 
consumption in the two columns was studied. 

Keywords−− Extractive Distillation, Entrainer, 
Tetrahydrofuran, Azeotrope. 

I. INTRODUCTION 
Tetrahydrofuran (THF) dehydration is a process of spe-
cial economical concern, as anhydrous THF demand is 
increasing.  THF is cyclic ether used as a solvent in the 
manufacture of paint, adhesives, impression ink, phar-
maceutical products, etc. It is also an intermediate prod-
uct and a monomer.  THF most important industrial ap-
plication is the production of Politetramethylene-glycol 
(PTMEG), necessary in the elaboration of Spandex Fi-
bres, polyurethane and polyester ether.  In the last years 
the THF market has grown in approximately 5.6% an-
nually (Nexant, 2004).   
 Most of THF production processes are related to 
the 1,4-Butanediol (BDO), being the Reppe Synthesis 
the first to be industrially applied (Murib and Inskeep, 
1981).  Alternative processes have been developed, in 
which butadiene, alcohols, n-butane, maleic anhydride 
and maleic acid are used as reagents.  From these proc-
esses an aqueous THF solution is produced, which have 
to be dehydrated to 99.9%mol THF (BASF, 1999), for 
the product to be commercially attractive.  Though, 
THF-Water mixture has an azeotrope in 83%mol THF 
and cannot be separated by conventional distillation.   
 There is a variety of suitable processes for the sepa-
ration of azeotropic mixtures, being extractive distilla-
tion the most commonly used method for THF dehydra-
tion (Xu and Wang, 2006a;b).  Extractive distillation 
uses the addition of a mass separating agent to modify 
the thermodynamic behaviour of the system.  This proc-

ess has been studied and applied since the 1950’s in 
laboratories and industries, gaining important attention 
for its benefits on azeotropic systems separation (Li et 
al., 2005).  For the THF-water mixture, BDO is the 
most used entrainer for the extractive distillation proc-
ess (Xu and Wang, 2006a;b).  
Simulation is a useful tool to evaluate the process, as 
some of its characteristics may be predicted without in-
vesting too much money.  In order to perform a simula-
tion, the type of process and the separating agent must 
be specified.  For an azeotropic mixture, several indus-
trially important processes exist, such as: azeotropic dis-
tillation, adsorption, pervaporation (Kozcka et al., 
2007), pressure swing distillation, extractive distillation 
using organic entrainers and saline extractive distilla-
tion.   

II.  EXTRACTIVE DISTILLATION 
Extractive distillation includes an entrainer to increase 
the relative volatility of the key components of the feed.  
This process is used to separate low relative volatility 
systems, or those that have an azeotrope.  The entrainer 
must have certain characteristics in order for the process 
to succeed (Van Dyk and Niewoudt, 2000).  
 In Fig. 1 the extractive distillation process for THF-
Water separation is shown.  The azeotropic mixture and 
the entrainer streams are fed to the extractive distillation 
column, where the dehydration of the desired compound 
(THF) takes place.  The bottom product of the extractive 
distillation column feeds the entrainer recuperation col-
umn, where the entrainer (leaving from the reboiler) is 
separated from water and is recycled to the extractive 
distillation column.  As part of the entrainer is lost in the 
process, the recycled stream is mixed with a make up 
entrainer stream (Perry and Chilton, 2001). 
 Extractive distillation entrainer does not form addi-
tional azeotropes, which is an advantage.  Also, as the 
recuperation column is a totally independent operation, 
it can serve different columns simultaneously.   
 

 
Fig. 1.  Extractive Distillation Process. 


