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Thermodynamic characteristics of micellization were studied for mixed aqueous solutions of sodium dodecyl sulfate (NaDS) and 1‑alkyl-3-methylimidazolium salts ([C4mim]PF6, [C6mim]Br, [C6mim]BF4 and [C10mim]Br) by titration calorimetry. The critical micelle concentrations (cmcNaDS) and the enthalpy of micellization (ΔHmic) were measured applying TAM-III calorimetric system with 3201 nanocalorimeter equipped with 1 cm3 titration cell (TA Instruments, USA) at 308.15 K.
A substantial decrease of the cmcNaDS is observed even at very small additions of ionic liquids (ILs) to NaDS solutions what is due to the combination of electrostatic cation-anion interactions with the hydrophobic effect resulting in formation of mixed micelles. The hydrophobic effect and cmcNaDS fall increase with the number of carbon atoms in the alkyl chain of ILs. For NaDS – [C10mim]Br solutions the shape of the curve presenting cmc = cmcNaDS +CIL versus the “surfactant based” mole fraction of IL is typical of mixed solutions of cationic and anionic surfactants (CIL is the IL molar concentration). 
The enthalpy of micellization determined at 308.15 K is negative for all studied mixtures. The absolute value of ΔHmic per a mole of NaDS in 1:1 mixtures is higher than at lower IL relative contents. The most negative micellization enthalpy was observed for 1:1 mixtures of NaDS with [C10mim]Br.
Calorimetric measurements for [C6mim]BF4 – NaDS mixtures displayed the role of the hydrolytic instability of BF4– ions. We observed significant distinctions between the titration curves for these mixtures and for the mixtures containing [C6mim]Br. 

Thermodynamic functions of micellization for 1:1 mixtures were calculated applying the pseudo-phase separation model and supposing that the aqueous pseudo-phase behaves like the ideal solution of [Cnmim]+DS– complex. The calculated thermodynamic functions show that the entropy contribution and the absolute value of the Gibbs energy increase with the alkyl chain length in IL.
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