Thermodynamic models in the theory of ionic micellar systems 
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We extended the approach, developed earlier in thermodynamics of molecular aggregates in solutions of nonionic surfactant with applying the methods of nucleation theory, to polydisperse ionic micellar systems [1-3]. Simultaneously, a generalization of the approach to multicomponent systems has been given and a new expression for the  aggregation work of an ionic micelle has been derived. Three models of surfactant ionic aggregates have been analyzed:  the model of bare aggregate (which does not contain counterions at all), the model of completely dressed aggregate (which includes a maximal number of  counterions), and the model of dressed aggregate with an arbitrary number of counterions. Considering an ionic aggregate as a complex ion able to produce more simple ions at dissociation, we introduced the concept of the mean activity coefficient of ionic aggregate. The characteristics of a real dressed ionic aggregate have been studied, and the limitations in using the model of the dressed ionic aggregate have been revealed. The role of electrochemical potentials in the grand canonical ensemble of ionic micellar systems has been characterized. The concept of the relative electrochemical potentials with account of the electroneutrality conditions has been considered. The fundamental equations and key statistical and thermodynamic relations, that use electrochemical potentials for ideal and real ionic micellar systems, have been derived with some corrections as compared to known relations from literature. The differential equation for the osmotic pressure of a polydisperse ionic aggregative system has been found. The formulas which link the aggregation work of ionic micelle with chemical and electrochemical potentials and aggregation numbers of surface active ions and counterions have been established. The separate contributions to the aggregation work in the droplet model of ionic micelle have been analyzed and commented.
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