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The ionic liquids (ILs) under study are amphiphilic compounds containing pronounced hydrophilic and 
lipophilic molecular fragments, which predetermine their surface activity and capability of self-organization 
in the individual state and in solutions. In particular, these properties are typical of dialkylimidazolium, 
alkylpyridinium, dialkylpipiridinium and alkylammonium salts, which are the most common ILs. The self-
organization of dialkylimidazolium ILs has been studied in detail by both experimental and computer 
simulation methods [1, 2]. Among the modified ILs chiral amino acid ILs, AAILs, have high potential in the 
chiral ligand-exchange separation, e.g. in the separation of the amino acid enantiomers [3]. 
The main aim in our study of the water-miscible imidazolium-based ILs is to establish patterns of the phase 
behavior and those of the self-organization phenomena in aqueous-salt systems containing ILs [Cnmim]X of 
different structure (n = 4, 6, 8, 12, X = Cl-, Br-or anions of L-glutamine acid, L-proline, L-valine, L-leucine).The 
work is focused on the effect of the solution composition (the nature and the concentrations of ILs or 
AAILs, dissolved substances, salts), the acidity and temperature on the phase behaviour [4] and on the self-
organization phenomena, the structural and thermodynamic characteristics of the solutions. 
The structural characteristics of micellar units, the distribution of solutes (including biomolecules) between 
the aggregates and their surrounding have been investigated both experimentally, by means of micellar-
inhanced ultrafiltration, and also using the molecular dynamic (MD) simulations [2, 5] (Figure 1). 
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Figure 1. The micelle of [C12mim]L-Glu in water after 55 ns (A), the micelle of [C12mim]Br in the 0.2 M aqueous 
solution of L-tryptophan in zwitterionic form after 20 ns (B), and the micelle of [C12mim]Cl in the 0.2 M aqueous 
solution of toluene after 30 ns (C); T = 298.15 K. 
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