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Self-organization in systems “cationic polyelectrolyte-surfactant” leads to formation of nanoscale polymer-colloid complexes. These are the qualitatively new microheterogeneous state with possible application as catalysts, sorbents, dispersion stabilizers and biological membrane models.

Complexes are formed due to ion-exchange interactions of polyelectrolyte macromolecules with amphiphilic surfactants and are electrostatically and hydrophobically stabilized, stipulating strongly cooperative nature of the process. The equilibrium in the studied reaction is highly sensitive to the composition of components, temperature, concentration of low-molecular salts in a system etc. 

This research concerns influence of organic cosolvents (methanol, ethanol, isopropanol) and aqueous alcohols on ion-exchange equilibria in complexation of cationic polyelectrolytes (quaternized poly-4-vynilpyridine, acrylamide copolymers, chitozan) with sodium alkylsulphates. The basic method was the ion-selective potentiometry, which allowed using the complex dissociation constant for polymer – surfactant interaction and the cooperativity parameter for process cooperativity. 

Additives of ethanol and isopropanol below the specific concentration (20 vol.% of ethanol and 10 vol.% of isopropanol) shift equilibrium in a complexation reaction to the right, comparing aqueous solutions, and increase cooperativity parameter. It correlates with increased solvatation of nonionic polymer fragments by mixed solvent and stabilization  of intramolecular micelles by alcohol. Small additives of methanol do not lead to any distinct change of ion-exchange interactions between polyelectrolytes and surfactants comparing those in aqueous solutions. Reaction in systems with more than 30 vol.% of alcohol is shifted to primary components. Critical association concentration moves towards higher content of surfactant. The process is less cooperative with less stable complexes. Such an effect on equilibrium has been revealed for all studied alcohols. Equilibrium in polyelectrolyte – surfactant interaction at sizeable alcohol concentrations (>60 vol.%) shifts to the left due to reduced dielectric permittivity of media and increased affinity of mixed solvents to nonpolar fragments of a polymer chain and a surfactant.

The revealed influence of solvent’s composition on self-organization in the system “cationic polylelectrolyte - surfactant” correlates with the structure of aqueous alcohols and polymer-colloid complexes in mixed solvents can be considered to form through competing polymer – surfactant, polymer – solvent and surfactant – solvent interactions.
