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Recently increasing attention of researchers has been attracted to ionic liquids (IL). The latter are salts, liquid at ambient or moderately elevated temperatures, and formed by a complex organic cation (imidazolium, ammonium, piridinium etc) and organic or inorganic anion. These compounds are considered a perspective alternative as reaction medium instead of volatile and toxic organic solvents, and also as reactants for extraction and catalytic processes. Owing to their non-polar fragment, viz. hydrocarbon radical, they exhibit some properties of cationic surfactants. Mixtures of ILs with anionic surfactants are of special interest: in such systems IL is an active participant of aggregation process. The last has great impact on physico-chemical and commercial properties of the mixtures.
In the present work we have performed an experimental investigation of micellization characteristics of aqueous solutions containing sodium dodecylsulphate (NaDS) and 1-alkyl-3-methylimidazolium-based ionic liquids: [C6mim]Br, [C10mim]Br, [C6mim]BF4, [C6mim]Tf2N, where Tf2N is bis(trifluoromethylsulfonyl)imide-anion. The dependence of critical micelle concentration (CMC) on IL concentration has been investigated in the range of IL mole fraction in water-free basis (x’) 0.025 – 0.50 at the temperatures 298 and 318 K. The data have been obtained from conductivity measurements with the use of combined device PP-50 (Sartorius Company). The shape of curves conductivity vs. concentration gives grounds to a conjecture about plausible structure change of micellar solution at concentration above CMC.
IL additive causes a decrease of CMC of NaDS, the effect being much more noticeable as compared to classical electrolytes. The reason is that ionic liquids under consideration are cationic surfactants which form mixed micelles with NaDS. Small additive of IL causes a quite sharp drop of CMC. The CMC of NaDS in aqueous solution containing [C6mim]Br (x’IL = 0.05) lowers 2.5 times, whilst addition of [C10mim]Br determines 8-time decrease in the said characteristics. At x’IL = 0.2 the CMCs in the systems mentioned drop 4 and 55 times respectively. These phenomena may be of importance in production of detergents and surfactant-based cleaning agents.
The counter-ion specificity in the mentioned systems does not make noticeable appearance. In the range of IL concentration up to x’IL = 0.2 the value of the effect slightly decreases in the row [C6mim]Tf2N – [C6mim]BF4 – [C6mim]Br. Perhaps, it is caused by decrease of IL hydrophobicity along this series.
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