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The process of hydrogen bonding between solute (A) and solvent (S) brings its contribution into the thermodynamic functions of solvation, as well as non-specific solute-solvent interactions. In some empirical models of solvation an assumption is made that the thermodynamic functions of formation of hydrogen-bonded A-S complex is the same in polar solvents S and nonpolar inert medium, such as tetrachloromethane, where these functions can be easily measured or accurately predicted using empirical equations. On the other hand, there is some evidence of the dependence of the Gibbs energies and enthalpies for hydrogen bonds between two dissolved substances on solvent nature.
The mentioned assumption is still a subject to prove or disprove. The constants of formation of solute-solvent complexes are very difficult to measure by spectroscopic or other means. The Gibbs energies of solute-solvent hydrogen bonding are also particularly important because they determine a solvent impact on the rate and equilibrium constants of many chemical reactions, where the reactants do not undergo severe structural changes.
We suggested the equations to calculate the Gibbs energies and the enthalpies of non-specific solute-solvent interactions for a wide range of binary A-S systems. The thermodynamic functions of solute-solvent hydrogen bonding (specific interactions) can be determined by subtracting these calculated values from experimental thermodynamic functions of solvation.
Comparing the results for those A-S systems where only 1:1 complexes can be formed, with the data for the same complexes in CCl4, it was found that strong hydrogen bonds have the same Gibbs energy in pure S and tetrachloromethane media, while some weak H-bonds become a little stronger in tetrachloromethane. The enthalpies of hydrogen bonds also change insignificantly.
Contrary, in aqueous solutions the hydrogen bonds with water associates are formed. Using our method, we found that these bonds are much stronger than in equimolar complexes in inert medium. Such changes cannot be neglected while discussing the reactivity of various compounds in associated solvents and developing solvation models.
