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Non-aqueous and mixed solutions of electrolytes are widely used for various applications, such as the development of supercapacitors. The delivery of ions to their targets within the potential supercapacitor system is closely related to the mobility of the solute ions and solvent molecules. In the case of ions, the mobility in solution is largely determined by the structure of their solvent shells. The goal of this work is to establish the mechanism of solvation in mixed water/acetonitrile solutions of inorganic salts. Formation of solvent shells in such systems can be viewed as a competitive process due to the presence of two different types of solvent molecules. 
The primary object of this study is the LiClO4 salt, which consists of a small cation and a relatively large anion. The difference in the properties of ions leads to different intermolecular interactions of the ions with the components of the mixed solvent. A convenient way to study the solutions in terms of intermolecular interactions is provided by computer simulation methods. Molecular dynamics simulations can be viewed as the most convenient tool for the investigation of the solvent shell structure and the distribution of water and acetonitrile between the solvent shells of the cation and anion. On the other hand, an independent source of experimental data is required to evaluate the quality and reliability of computer simulation results.
The mobility of ions and molecules in the solution under investigation is determined using the nuclear magnetic relaxation (NMR) method. The experimentally measured diffusion coefficients and relaxation times are then compared with the results of molecular dynamics (MD) computer simulations. The agreement between the experimental data and simulation results forms the necessary basis for subsequent analysis of the structural properties, which can be obtained from MD computer simulations. Various factors influencing the mobility of ions and molecules (namely, temperature, salt concentration, and composition of the mixed solvent) are studied by both NMR technique and MD simulation. 
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