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In recent years, solutions of carbon nanoparticles have attracted more and more attention of physicists and 

chemists as a natural model of a self-organizing system. By controlling the type of solvent used, the concentration of 

solutes and external conditions (temperature of the medium, the method of preparation of the solution, etc.), it will be 

possible to control self-organizing systems [1-2]. 

The aim of this work is to experimentally study the refractive, dimensional and structural properties of fullerene 

C60 (purity ≥99.8%, SES Research, USA) in binary mixtures of solvents "toluene+hexane" at room temperature. 

Experiments on measuring the exact values of the refractive indices (n) of the toluene/hexane and C60/toluene/hexane 

systems at various solvent concentrations (0÷1.0 mole fraction) were carried out at the wavelength of the D1 line of the 

sodium atom (589.3 nm). It was found that with an increase in the concentration of fullerene C60 and the volume 

fraction of toluene in a solution of C60/toluene/hexane, the values of the refractive index of the solution increase. This is 

due to the fact that an increase in the number of bonds formed between the molecules "C60-C60" and "C60-solvents" 

causes more interactions with photons and leads to an increase in the refractive index of the medium. In addition, the 

main features of intermolecular interactions of fullerene C60 in binary mixtures of solvents "hexane+toluene" at various 

concentrations of the components were studied by UV-visible spectroscopy, electron microscopy, and dynamic light 

scattering (DLS). 

The experimental data presented in this work are of key importance for the controlled synthesis of various C60 

nanostructures in binary solvents, as well as for assessing the composition of the colloidal system. 
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