A thermodynamic study on the micellization of C12 surfactants: the effect of the hydrophilic head group 
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Surfactants producing micelles are very often used in industrial preparations and pharmaceutical and medicinal formulations for the purpose of solubilization, suspension, dispersion, etc. Much attention has been directed towards the quantitative analysis of the surfactant behavior in aqueous media. Micelle formation and its dependence on environmental factors (pH, temperature, additives, pressure, etc.), thermodynamics of formation, counterion binding, aggregation number, etc., are important physicochemical aspects that need detailed and intensive attention for both fundamental understanding and application prospects.
In this study we used isothermal titration calorimetry (ITC) for the thermodynamic characterization of micellization of C12 surfactants with the different hydrophilic head group, that is, sodium n-dodecyl sulfate (SDS) and dodecyltrimethylammoniumbromide (DTAB) in water as a function of temperature. 
ITC is powerful method for studying micellization of surfactants. ITC was employed to measure the critical micelle concentration (cmc) and the heat of micellization Hmic. From these data, the thermodynamic parameters Gmic, Smic and Cpmic associated with the micellization process were calculated. ITC has the advantage that the cmc and the thermodynamic parameter Hmic can be directly measured, whereas with other methods Hmic has to be calculated from the temperature dependence of the cmc, which requires high precision for the cmc data. 
ITC measurements indicated that the enthalpy changes associated with surfactant micellization were highly temperature dependent, ranging from endothermic at high temperatures to exothermic at low temperatures. The cmc of DTAB was twice as large as that of SDS at a given temperature. Change in temperature caused large variations of Hmic and Smic, whereas Gmic remained virtually constant. Therefore, the changes in enthalpy and entropy almost completely compensate each other. On the other hand, Hmic of SDS and DTAB were almost identical at each temperature. The difference of hydrophilic head group does not influence the enthalpy changes. 









