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The studies on hydration thermodynamics are an important branch of aqueous solutions chemistry. We suggested [1,2] a new approach, allowing to analyze the thermodynamic functions of hydration of nonelectrolytes. These thermodynamic functions (
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) for any solute A are regarded as the sum of contributions from nonspecific solvation 
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, the hydrophobic effect – a feature of aqueous solutions (
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), and specific interactions due to solute-water hydrogen bonding, if such bonds can be formed (
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The values of each of three contributions are determined for different compounds. We developed the equations [1,3], which allow to calculate the Gibbs energies and enthalpies of nonspecific solvation in different solvents. Thermodynamic functions of solvation in water (hydration) are distinguished from those in other solvents by having an additional contribution of the hydrophobic effect.
Using data for many solutes with different structures, the contribution of the hydrophobic effect to the Gibbs energy of hydration is shown to be always positive and linearly dependent on characteristic molecular volume of solute 
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Negative deviations from this dependence are observed for long flexible hydrocarbon chains due to conformational changes that take place in their aqueous solutions.
The Gibbs energies of hydrogen bonding with bulk water for various hydrogen-bonding compounds are determined. Strong cooperative effects are observed for such bonds.
A similar scheme of analysis has been applied earlier [2] to the enthalpies of hydration. The hydrophobic effect contributions to the enthalpy of hydration are found to be heavily dependent on solute structure. For alkanes, they are negative and do not change greatly with solute size, in contrast, for aromatic solutes they are positive and rapidly grow up with increasing molecular volume. The enthalpies of hydrogen bonding with water are estimated for some compounds. The role of entropy in the process of hydration is also discussed.
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