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A possibility of solute preferential solvation by one of the mixture components appears in non-ideal binary mixtures. This preferential solvation may present the key-item in the sorption process on polymer. 
This work provides a study of phenol and benzoic acid dissolution in binary aqueous-organic mixtures water-dimethylsulfoxide (DMSO) and water-acetonitrile (AN) and their sorption on cellulose. Phenol and benzoic acid solubility was determined at 298 K using isothermal saturation method; heats of phenol and benzoic acid dissolution were measured. The sorption isotherms of DMSO, AN and water on cellulose from binary solutions water-DMSO and water-AN were obtained. The immersion heats of cellulose in the water-DMSO and water-AN systems were measured.
 Based on analysis of literature and experimental data an assumption is made, that the solvation features of both phenol and benzoic acid as well as sorption on cellulose are due to the features of intermolecular interactions in binary water-DMSO and water-AN mixtures. In contrast to benzoic acid the thermodynamic characteristics of phenol dissolution as well as sorption character on cellulose change drastic at concentrations corresponding to change of character of cluster formation in water-DMSO and water-AN mixtures. Differences in phenol and benzoic acid solvation as well as sorption on cellulose can be explained by different interaction mechanisms of solutes with existing in binary aqueous-organic mixtures clusters.
