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Theoretical study of steric effects in electrolyte solutions: Toward thorough
understanding of Hofmester effect
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In dilute electrolyte solutions, there exist universal laws such as the
Debye-Huckel law of the activity coefficient. As the ion concentration increases, ion-specificity
becomes more noticeable; ion-specificity means ions with the same valence numbers have different
effects on the properties of solutions. The two major achievements are as follows. (i) we showed
that the ion-specificities in the ion activity coefficient, osmotic coefficient, and salt partial
volume are explained as a result of combination of steric effects of the ions and the solvent and
the electrostriction of ions. (ii) For solutions of hydrophobic molecules, we found a simple
relationship between the ion effects on the solubility and the hydrophobic interaction. The latter
is relevant to the conformation of macromolecules, e.g., DNAs, proteins in salt solutions.
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