Cost-effective and eco-friendly polyols-DESs for supercapacitors
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Efforts to reduce dependence on fossil fuels have resulted in notable advancements in photovoltaic
and wind energy systems. To address the intermittent nature of these renewable sources, efficient
electrochemical energy storage systems (EESS) like batteries and supercapacitors are essential for
ensuring a consistent and reliable energy supply [1]. The exploration of alternative electrolytes from
the traditional unstable ones has givenrise to lonic Liquids (ILs), which however tend to be expensive
and corrosive to current collectors [2]. In contrast, Deep Eutectic Solvents (DESs) have emerged as
a cost-effective and environmentally friendly solution [3], offering suitable properties such as high
thermal stability, low vapor pressure, biodegradability and resistance to air and humidity [4].
Our research focuses on investigating DESs, specifically metal salt-polyol mixtures. By employing
thermal analysis (DSC) and vibrational spectroscopic techniques (Raman and FIR), we have been
able to categorize our mixtures as DES or “salt-in-solvent” and to establish correlations with the
structural features of molecular components and intermolecular interactions [5], particularly
hydrogen bonds. These factors are pivotal in determining the ionicity and electrochemical
performance of the systems in fully assembled EES devices.
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Figure 1. Essential measurements performed on our DESs.
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