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Knowledge of physical and chemical data is essential in 

process engineering, including the fluid phase equilibria, 

important phenomena for the design and simulation of 

many separation processes such as distillation and liquid-

liquid extraction. One important information concerns the 

phase diagram. 

Many researches [1-4] have investigated 

multicomponent systems in order to understand and 

provide further information about the thermodynamic 

properties of such systems and representation of phase 

equilibria. 

In this study an apparatus has been specially 

developed and implemented, it is based on a « static-

analytic » method (similar to the one of Laugier and 

Richon [5]) with two liquids phase samplers in order to 

determine experimental « liquid – liquid » equilibrium 

data [6] ; mixtures of known overall composition were 

prepared directly inside the equilibrium cell. The 

analytical work was carried out using a Perichrom 

(France) gas chromatograph equipped with a thermal 

conductivity detector (TCD) connected to a data 

acquisition system. 

The need to acquire good « liquid – liquid » 

equilibrium data is important, but it is also essential to be 

able to represent accurately using appropriate models and 

thus be able to calculate the phase equilibria in all 

conditions of use, for this the Simulis software from 

Prosim (Toulouse, France) is used with the NRTL [7] 

(Non Random Two Liquids) and UNIQUAC [8] 

(Universal Quasi Chemical) activity coefficient models to 

correlate the experimental data 

In this study the results for the systems (water- 1-

propanol- 1-pentanol) and (water- ethanol- 1-pentanol) 

were considered. The reliability of the experimental data 

obtained was successfully verified by applying the 

Othmer-Tobias [9], Bachman [10] and Hand [11] 

correlations.  
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