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Phase behavior is of increasing interest for the design, development, and operation of many chemical processes that are conducted at high pressures and high temperatures, especially for supercritical fluid (SCF) processes, where phase behavior can significantly influence the selectivity, reaction rate, mass transfer, etc. Supercritical water (SCW) and carbon dioxide (scCO2) therefore have been extensively investigated in recent years as media for carrying out chemical reactions. Ethanol and acetone are commonly used organic solvents in chemical, and petroleum industries. In the supercritical fluid applications, these two substances are often served as cosolvents in extraction processes to enhance the solubility of polar constituents in the SCF-rich phase. The use of a cosolvent such as ethanol may improve significantly the miscibility of high-pressure CO2 in water. Moreover, its use in several SCF processes, the ternary CO2 + ethanol + water system is also important for supercritical fluid extraction of ethanol from mixtures to obtain anhydrous ethanol that finds use as fuel in motors. We predicted several types phase diagrams using the Soave-Redlich-Kwong equation of stae (SRK EOS) which combines the Mathias and Copeman version of the SRK EOS and UNIFAC model using the MHV1 mixing rule. We also modeled complex systems using the MHV2 mixing rule and a quadratic dependence for the b - parameter to combine the EOS with the UNIFAC model (using temperature-dependent parameters). Using the available literature vapor-liquid equilibria data for carbon dioxide + methanol, + ethanol, + propanol, and + butanol, binary interaction parameters were fitted. Though in the literature there are some VLE data for the carbon dioxide + alkanol system, there is no agreement between the different sources of experimental data. Experimental points that caused a numerical problem in the parameter fitting procedure, such as lack of convergence, were removed from the data sets used for parameter fitting. These were usually the data points at the highest pressures, where obtaining convergence is difficult. The parameters were estimated by minimizing the average absolute deviation for bubble and dew point pressures using modified versions of the parameter fitting program to take into account the possibility of simultaneously using data sets at different temperatures. The predicted results were compared with the available literature data for carbon dioxide + alkanol + water ternary systems. The predictions of the global phase behavior were satisfactorily good.
