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Theoretical and applied aspects of micelles formed by amphiphiles have been extensively studied for many decades [1]. Mixtures of surfactants are of practical importance to develop better properties than those of component surfactants. In the case of ionic/nonionic mixed micelles, the charge density varies with the micelle composition and the electrostatic free energy plays a central role in determining their stability. The stability of mixed micelles in general has been extensively studied by the molecular thermodynamic approaches as well as by the phenomenological or thermodynamic approaches. Although the former approach of predictive character is more fundamental than the latter, we discuss here only the phenomenological approach. Furthermore, we will focus on the effects of the charge density on the electrostatic free energy gel and hence discuss mostly on ionic/nonionic mixed micelles. The study mainly consists of four sections: Excess free energy, Micellar Gibbs-Duhem (MGD) relations, Model approaches, and Hydrogen ion titrations.
   The electrostatic interaction constitutes a main contribution to the excess free energy per monomer (in kT unit) gex in the case of ionic/nonionic mixed micelles and the corresponding contribution is generally negative leading to a synergistic effect (electric synergism). The origin of the electric synergism is discussed [2]. Two types of MGD relations with (type 1) or without (type 2) are discussed depending on different ionic strengths of the media. For charged mixed micelles in water without any supporting electrolyte, relevant ways of analysis are proposed [3]. The regular solution model (RSM)[4] for ionic mixed micelles and some two-parameter models to overcome the limitations inherent to the RSM are discussed. For mixed micelles subject to type 2 MGD relation, hydrogen ion titrations could provide gel experimentally as in the case of linear polyelectrolytes and for those subject to RSM, the titration curve becomes a straight line [5].
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