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The field of gas solubilities in liquids is important for chemical technology, because of many industrial processes with liquid-gas systems. Experimental determination of solubility x2-values (mole fractions) is complicated and experimental values, obtained by different authors, could vary 
from each other significantly. The most successful methods of the calculation of x2-values are based on the group concept of solution. The most advanced method among them is UNIFAC model. The development of effective estimation method for the solubility of hydrogen, methane and carbon dioxide in organic solvents was the main purpose of our work. In the instant case all the gases are in a supercritical state. The thermodynamical analysis has shown that the most reliable results are expected with x2 - values, based on the solubility data of investigated gas in a single solvent (reference solvent). In this case the value of solubility is given by . The UNIFAC model allows to estimate the activity coefficients for the any component of solution [1]. Dissolved gases are considered as components of a group solution by the estimation of solubility. Unfortunately the group interaction parameters amg and agm for H2, CH4 and CO2 are not known. These parameters are considered as adjustable. The adjusted group interaction parameters were used for the estimation of solubility of H2, CH4 and CO2 in more than twenty organic solvents. The calculated values of solubility agree well with the corresponding experimental values [2,3]. The observed divergences are up to 12 %, which are the similar with a spread of experimental values published by different authors.
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