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Photovoltaic and wind energy systems are widely recognized as effectivealternatives to fossil fuels in electricity
generation. However, dueto their intermittent and unpredictable nature, efficient electrochemical energy storage
systems mustbe integrated to ensure a continuous and reliable energy supply [1]. For energy storage to truly
support a sustainable future, it is essential to avoid the use of toxic or hazardous substances, such as those
commonly foundin commercial organic electrolytes [2]. Over the past two decades, deep eutectic solvents
(DESs) [3] haveemerged alongside ionic liquids (ILs) as promisingalternative electrolytes for electrochemical
applications, as a result of their low volatility, low flammability, and favorable electrochemical stability [4].
Herein, we present a sustainable electrolytebased on sodium chloride as hydrogenbond acceptor and glycerol
as hydrogen bond donor. Through a comprehensive multi-technique study, employing Raman and FTIR
spectroscopies, we point out the effect ofthe structuring ofthe system, suchas the conformational changes of
the polyoland the alteration of the hydrogen bond network, on the transport and electrochemical properties. The
1:10 molarratio DES shows good performance whenimplemented in an electrochemical double layer capacitor,
with a high operating voltage 0f2.6 V anda capacitanceretention of 96% after 1000 cycles [S]. These results
underscore thepotential of glycerol-based DESs as green, viable electrolytes for next-generation sustainable
energy storage systems.

Acknowledgements

This project has received support from Project CH4.0 under the MUR program “Dipartimento di Eccellenza
2023-2027” (CUP D13C22003520001). This study was part of the GENESIS project funded by the Ministero
dell’Universita e della Ricerca within the PRIN 2022 program.

References

1] G. Notton et al., Renewable and Sustainable Energy Reviews 2018, 87, 96.
2] Bubalo et al. J. Chem. Technol. Biotechnol. 2015,90, 1631.

3] Abbott et al. Chem. Commun.2003, 1, 70.

4] Di Pietro et al. Mol. Lig. 2021, 338, 116597.
5]

[
[
%
[5]Motta et al. Green Chem 2025,27,6002.



