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Many strategies are proposed to reach the ambitious goal of effective and sustainable
energy storage [1]. Among others, the technologies based on electrochemical mechanisms,
as batteries and supercapacitors, find large application also in portable energy storage
systems [2]. Transition metal oxides (TMOs) nanostructures represent an affordable option
as electrodes in this kind of electrochemical devices thanks to their chemo-physical
properties and low fabrication cost [3]. In particular, zinc oxide (ZnO) is non-toxic, earth-
abundant and can be prepared via low-cost synthesis routes [4]. Here we present ZnO
nanostructures with different shapes, obtained via high-yield and inexpensive solution based
technique by varying the synthetic parameters [4,5]. The nanostructured ZnO is
characterized by scanning and transmission electron microscopies (SEM and TEM),
photoluminescence (PL) spectroscopy, X-ray diffraction (XRD)analysis. Electrochemical
characterization allows to evidence the relationship between the ZnO structures and their
performance as supercapacitor [5]. The synergy of ZnO with other TMOs nanostructures,
as well as with carbon-based materials, is evaluated as approach to enhance the storage
capability of ZnO.

Acknowledgments: This work was supported by PRIN 2022 PNRR “Engineered
NANOstructures for sustainable and accessible photo-enhanced energy STORagE devices
— NanoStore” (P20227TNLX).


mailto:vincenzina.strano@ct.infn.it

References:

[1] F. Hussain, M. Z. Rahman, A. N. Sivasengaran, and M. Hasanuzzaman, Chapter 6 -
Energy storage technologies- Energy for Sustainable Development, Cambridge, MA:
Academic Press, 2020, Pages 125-165.

[2] G. He, J. Michalek, S. Kar, Q. Chen, D. Zhang and J. F. Whitacre, Joule 2021, Volume
5, Issue 2, 379-392.

[3]Z. Wu, Y. Zhu, X. Jiand C.E. Banks, Chapter - Transition Metal Oxides as Supercapacitor
Materials. Nanomaterials in Advanced Batteries and Supercapacitors. Nanostructure
Science and Technology. Springer, Cham, 2016, 317- 344.

[4] V. Strano, R. G. Urso, M. Scuderi, K. O. lwu, F. Simone, E. Ciliberto, C. Spinella and S.
Mirabella, Phys. Chem. C 2014, 118, 48, 28189.

[5] G. M. Di Mari, G. Mineo, G. Franzo, S. Miabella, E. Bruno and V. Strano,
Nanomaterials 2022, 12, 2588.



callto:2016,%20317-%20344
callto:2014,%20118,%2048
callto:2022,%2012,%202588

