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In order to understand and quantify the driving forces for micellization of
surfactant molecules in aqueous solutions, we undertook a theoretical iInvestigation based on a
hierarchical approach. First, we developed an efficient method for calculating the solvation free
energy of amphiphilic molecules. Second, we studied concentration fluctuations in aqueous solutions
of alcohols and the effect of salt on the fluctuations and found that there is nanoscale
heterogeneity in an aqueous solution of propanol and the time scale of the structural fluctuations
is a few tens of nanoseconds. Third, in an effort to understand the size dependence of the
hydrophobic interaction, we found that the osmotic second virial coefficient of a hydrophobic solute

is proportional to the 6th power of the solute diameter.
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