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Background & Description: 

 

Benzene (BZ) and isopropanol (IPA) are both good organic solvents and important fundamental chemicals. IPA is 

also used as alkylation reagent of benzene to produce isopropyl benzene or n-propyl benzene. A ternary mixture 

containing most of benzene and isopropanol and a small amount of water is often generated in chemical and 

pharmaceutical industries. This mixture must be separated in order to improve the efficient use of resources and 

protect the environment. 

The FEED stream (100 kmol/h, 1.2 atm, 298.15 K) with 0.3 benzene, 0.1 water, 0.6 IPA (mole fraction) feed (stage 

11) to the first column of extractive distillation (27 stages) where in the upper stage (352.83 K) and in the lower 

stage (378.40 K) operates at a constant pressure of 1 atm. Therefore in the distillate BZ is obtained, while the liquid 

phase enters (stage 23) to a second column of extractive distillation (29 stages) in the distillate IPA is obtained, the 

liquid part feeds (stage 10) to a third column recovery (31 stages), obtaining in the final part of the latter a molar 

flow of 253.14 kmol/h in which it enters a mixer with the current S-07 (0.035 kmol/h EG),  the resulting current 

enters a cooler and exits with a temperature of 323 K, thus entering a current separator where R-01 (116.48 

kmol/h) enters the first column (stage 3) and R-02 (136.7 kmol/h) enters the second column (stage 7). The final 

concentration of BZ (X_BZ) in the distillate of the first extractive distillation column (CSCOL-1) is 0.999, the final 

concentration of IPA (X_I PA) in the second column of extractive distillation (CSCOL-2) is 0.992 and in the lower 

part of Solvent Recovery Column (SRC) the final concentration of EG (X_EG) is 1.    

 

Thermodynamic package: Material streams (UNIFAC), extractive distillation columns CSCOL-1, CSCOL-2, and 

SRC (DECHEMA/UNIFAC/Riedel/Peng-Robinson 78) 

Flowsheet: 



 

Results: 

The results of the simulation obtained are shown in Table 1. They are in agreement with those obtained by (Li et 

al., 2021) who used Aspen Plus for the design and simulation of the process. 

 

Table 1: Simulation results 

 
 

After obtaining the results through the simulation in DWSIM, it is necessary to validate the results obtained with 

the scientific reference, by comparing the results to calculate the percentage error. The article used for the 

validation of the results was carried out by (Li et al., 2021). In the validation of the results, the most relevant 

results were considered. Table 2 shows the validation results. 

  

Table 2: Simulation validation (% Error) 
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