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Abstract - A micellar solution which is comprised of surfactant monomers, monodisperse micelles, and sol-
vent(water) is studied from a statistical-mechanical point of view. The model examined in this article is for the ideal
mixture of monomers, micelles, and solvent with the dielectric constant identical to that of solvent, which is an assump-
tion common to continuum models. The model also reflects interactions between monomer and solvent molecule, and
also between micelle and solvent molecule. The statistical-mechanical model under consideration yields In X,
= A+BT+C/T+DInT with X, being critical mcielle concentration (in mole fraction), being temperature, and A, B, C,
D being constants which depend on the properties of the surfactant molecules. The statistical-mechanical model dis-
cussed in this article provides a theoretical basis on the thermal dependence of critical micelle concentration.
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Fig. 1. Schematics of an aqueous solution of surfactants with 18 ali-
phatic carbons (a) and micelles with the association number of
7(b).
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Fig. 2. (a) Electrostatic repulsion between the head groups in the
micelle and (b) an equivalent electrostatic model between the
head group of interest and the other head groups in the
micelle.
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