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I.INTRODUCTION  

Ionic liquids (IL) are ionic compounds made of bulky, asymmetric organic 

cations and relatively small anions, which are liquid at room temperature. The 

most striking property of ILs is their non detectable vapor pressure; this 

suggests their utilization as excellent solvents, replacing conventional organic 

solvents in the context of “green chemistry” [HEINTZ, 2005]. Liquid extraction 

is a major industrial process in the chemical industry that depends on the 

physical and chemical properties of a solvent to achieve the separation of 

complex liquids mixtures. Liquid-liquid equilibrium (LLE) data for 

multicomponent system including ionic liquids are essential for the design 

and operation of separation processes, admitting that are still relatively 

scarce [ROBLES et al., 2010]. Group contribution methods are more effective 

in the prediction of activity coefficients compared to others methods. The 

effectiveness of these methods depends on the division of the solution into 

interacting groups. As the mutual behavior of interacting groups cannot be 

determined experimentally, thermodynamic models can be used, where the 

interaction parameters are determined from the behavior of the real system. 

[PERUMALSAMY &  MURUGESAN, 2008]. The main objective in the present 

work  is to predict liquid-liquid equilibrium data from existing data of 

multicomponent systems containing ionic liquids, using the Analytical Solution 

of Groups (ASOG) method to get the parameters and activity coefficients of 

other systems, for which no experimental information is available.  

𝑙𝑛𝛤𝑘 = 1 − 𝑙𝑛  𝑋𝑙𝑎𝑘 𝑙 
𝑁𝐺
𝑖=1  −  

𝑋𝑙𝑎𝑙 𝑘 

 𝑋𝑚𝑎𝑙 𝑚 
𝑁𝐺
𝑚

… . (8)𝑁𝐺
𝑖=1   Wilson’s 

equation :   

IV. RESULTS 

In figure 1, represents the results obtained by ROBLES et al. (2010) for the 

prediction of LLE for the m-xylene + octane + [mebupy][BF4] system at 348.15 °K 

are shown. It can be seen that the predictions by ASOG are in a very good 

agreement with the experimental data determined by MEINSDERMA et al. (2006). 

Original results from this research are still in progress.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure 1. LLE for m-xylene + octane + [mebupy][BF4] at 348.15 K ; □ experimental 

[MEINSDERMA et al., 2006]; ■ ASOG [ROBLES et al., 2010]. 
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III. PARAMETER ESTIMATION.  

 

The group interaction parameters can be estimated by using the Fortran code TML-

LLE 2.0 [STRAGEVITCH & D‟AVILA,1997]; the procedure is based on the 

Simplex method [NELDER & MEAD, 1965], and consists in the minimization of a 

concentration-based objective function, S [SØRENSEN et al., 1979]. 

 

 

 

 

    Here, D is the number of data sets, N and M are the number of components                 

and tie lines in each data set and superscripts I and II refer to the two liquid 

phases in equilibrium, while superscripts „exp‟ and „calc‟ refer to the experimental 

and calculated values of the liquid phase concentration [ROBLES et al., 2010] 

    Comparisons between experimental and calculated compositions of each 

component in both phases can be made trough root mean square (rms) absolute 

deviations, given by: 
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