THE Work of formation of A Micellar aggregate: THERMODYNAMIC THEORY and molecular dynamics simulations 
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General (within the model of “dressed” ionic spherical micelles [1,2]) analytical thermodynamic relations describing the influence of the total surfactant concentration and concentration of added electrolyte on the aggregation work [3] and final equilibrium distribution of ionic micelles in solutions of ionic surfactants, have been derived. In particular, the formulas for the positions and the half-widths of the vicinities of the extrema of the aggregation work are determined as functions of the concentration of free surface active ions in solution with account of counterion concentration and concentration of added electrolyte. These formulas extend the analogous relations for solutions of nonionic surfactant [4]. To verify these thermodynamic relations, a computer simulation of nonionic and ionic surfactant solutions at two total surfactant concentrations has been performed. The case of ionic surfactant with different concentrations of added electrolyte and fixed total surfactant concentration has also been studied by molecular dynamics. The coarse-grained force field [5] with a modified electrostatic interaction [6] was used in molecular dynamics simulations of surfactant solutions. Smooth curves for the equilibrium cluster size distribution and for the dependence of the aggregation work on the aggregation number, on the total surfactant concentration and on the added electrolyte concentration have been obtained. Comparison of the thermodynamic theory findings with molecular dynamics results has been done.  
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