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Lithium power sources are used for autonomous power supply of a wide range of devices from portable electronics (laptops, cell phones, digital video cameras) to high-tech industries, including automotive, space and aviation technology, and shipbuilding.
Polymer electrolytes, including high-molecular networks, solvents and lithium salts, play a fundamental role in the creation of lithium batteries. Ionic liquids are often used as an important component especially for safety construction of devices. The targeted creation of highly effective materials requires a fundamental study of the mechanisms of ion and molecular transport. To date, extensive studies have been conducted on the macroscopic processes of electro- and mass transfer. However, to understand the mechanisms of selective transport, it is necessary to study the processes of diffusion of cations, anions and solvent molecules at the micro level. The more important characteristics are the residence time of the particle in a fixed state, time of the translational jump and the diffusion coefficients. These characteristics are determined by the structure of the solvate complexes and allow us to establish a connection between microscopic processes and macroscopic transport properties.

 Such information can be provided by the NMR method, in particular, NMR-relaxation and pulsed field gradient NMR (PFG NMR) [1-4]. NMR-relaxation of 1H, 7Li, 19F nuclei gives possibility to estimate a local mobility of solvent molecules as well as cations and anions. PFG NMR allows selective measurement of the self-diffusion coefficients of cations and anions, unlike electrochemical impedance spectroscopy, which characterizes the integrated ionic conductivity only.
The report presents the results of studies performed on 1H, 7Li, 11B, 13C, 19F nuclei using NMR spectroscopy (including high resolution NMR, relaxation NMR and PFG NMR methods) in the NMR laboratory. Polymer electrolytes were synthesized in the laboratory of electrochemical dynamics and electrolyte systems (O.V. Yarmoolenko) based on polyethyleneglycol diacrylate polymer (PEGDA), with various solvents solvating the Li+ cation: 1,3-dioxolane (DOL), diglyme (G2), tetraglyme (G4) and ethylene carbonate (EC), with the addition of LiBF4 salt, 1-ethyl-3-methylimidazolium tetrafluoroborate (EMIBF4) ionic liquid (IL) and nanodispersed additives of SiO2 and TiO2 [5,6].
The structure of ionic complexes was obtained by comparing NMR spectroscopy data with quantum-chemical calculations. The detailed mechanism of ionic transport was studied, allowing the nature of ionic conductivity to be revealed on its basis. This allowed the optimal compositions of highly effective polymer electrolytes to be proposed.
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