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Effect of polymer-based electrolyte on electrochemical properties of
supercapacitor systems
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Supercapacitors are electrochemical energy storage devices that store and release energy by
reversible adsorption and desorption of ions at the interfaces between electrode materials and
electrolytes. In the last few years, the attention of scientists working in the field of supercapacitors
has been focused mainly on the development of electrode structures based on carbon, metal oxide
and conductive polymer. The right choice of electrolyte type is essential to achieve good
electrochemical performance.

The most popular electrolytes for supercapacitors are aqueous and organic, with increasing use of
ionic liquids (IL). They are served as solvents in a wide temperature range and possess high thermal,
chemical and electrochemical stability, low volatility and non-flammability. Among the problems
limiting their wider use is their poor compatibility with microporous carbon.

The development of polymer ionic liquids (PIL) is a modern approach with growing interest, as their
significant advantage is the ability to create stable and highly efficient polymer electrolytes.

For the purposes of the present study, a polymeric ionic liquid based on pyrrolidine was produced.
The anion exchange method was applied to a quaternized poly (diallyl methyl ammonium iodide)
previously synthesized by the team. The obtained PIL was characterized by modern physicochemical
methods and was used as an electrolyte in supercapacitor systems.

Two-electrode electrochemical cells based on activated carbon YP-50F a commercial product of the
company "Kuraray Europe" or synthesized carbon xerogel, Ni-Mn phosphates as poly-composite
electrodes and an electrolyte containing PIL, IL and LiBF4 were assembled.

CV-curves, galvanostatic charging / discharging and long term tests were performed, with the help
of which the capacitive characteristics and the stability of the developed supercapacitors were
monitored. The correlation between polymer electrolyte composition and structure and morphology
of studied electrode materials was discussed.
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