Predicting THE Hofmeister effect FOR sphere-to-rod traNsition in micellar solutions with the aid of molecular thermodynamic model
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Ion specific effects play an important role in the aggregation behavior of micellar solutions. On the qualitative level of description, the ion specificity is reflected by the Hofmeister series. However there is no general quantitative theory of the ion specific effects. For systems containing colloid particles, a plausible theoretical explanation of ion specificity has been suggested by Ninham et al., based on the Lifshitz theory of dispersion forces. This approach has been developed further by Tavares et al. [1], who successfully predicted the Hofmeister series for a number of colloids.
In this work we introduce the Ninham-Tavares approach in the molecular thermodynamic model of the aggregation free energy of micellar solution of an ionic surfactant [2]. The electrostatic contribution to the free energy is estimated from the modified Poisson-Boltzmann equation (mPB) where the potential of mean force includes the dispersion interaction between the micelle and the mobile ions. Taking into account these interactions has strong effect on the distribution of mobile ions around the micelle. The effect of ionic size is incorporated in our model by coupling the mPB equation and the Boublik-Mansoori-Carnahan-Starling equation of state. 

We discuss the effects of ionic size and dispersion interaction on the predicted micellar structure, the critical micelle concentration and the sphere-to-rod transition in aqueous salt solutions of classical anionic and cationic surfactants.
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