Computer simulations of the AOT reverse micelles with the different counterions.
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The molecules of surfactant substance (SAS) in nonpolar medium form in the presence of water the aggregates that have the layer structure and the ability to solubilize polar components, water usually. Due to solubilization the reverse micelles and microemulsions are widely applied in industry. In biochemistry and pharmacology such systems are investigated because of resemblance with biologic membranes and for drags transport in the organisms. They are used in cosmetic and food industry to prepare bio-emulsions and food supplements.

The reverse micelles of anionic surfactant in liquid hydrocarbon are simulated by molecular dynamic method. The system w0 is equal 10. Lithium, sodium, potassium, magnesium and calcium cations are used as counterions in order to investigate the influence of size and charge of cations. Aerosol OT (AOT, sodium bis(2-ethilhexil)sulfosuccinate) was chosen as surfactant substance. SAS molecules are modeled in the coarse-grained approach. SPC/E model is used for water molecules and hydrocarbon molecule is described as a single Lennard-Jones center. According to the radial profiles of the partial densities it was concluded that all micelles have layer structure. The aggregates form is more close to spherical for the micelles with larger cations of alkaline metals. The increase of the counterions charge results in a considerable deviation of the micelle form from spherical. The larger is the size of counterions the weaker their interactions with other components became. All calcium counterions are distributed among surfactant anions and surrounded by hydration shells. The first hydration shell ions is isolated and strongly constrained by them. There are contact ionic pairs in the system KAOT. The distribution function of counterion-H2O pairs demonstrates high structurization of the water molecules.  The rotational and translational mobility of the water molecules increases. For all systems the main contribution to the local electrical potential of the double layer is made by water molecules while the parts of SAS ions are mutually compensated.
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