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Spark discharge is emerging as one of the most promising physical methods for producing various
types of nanomaterials, including metals, semiconductors, alloys, or carbon. This process occurs
without the need for liquids, chemicals, or templates. It relies on the application of an electric field
capable of generating an electric discharge when two conductors, connected to an external power
supply, are brought close together. In the context of electrochemical (bio)sensing applications, one of
the conductors is the sensing (working) electrode, while the other acts as the source of modifying
material, such as a metal, alloy, or carbon (referred to as the electrode tip).

During the dielectric breakdown process, free electrons and ions are produced from ionized
molecules of air constituents. These particles then bombard the sparked electrodes. The heat
generated by the flow of electricity leads to the formation of air plasma and vaporized particles from
each electrode material at the closest points between the conductors. After a natural cooling process,
the vaporized material solidifies and deposits onto the surface of the electrodes.

This technique offers a straightforward method for generating template-free (nano)materials of high
purity. It allows for the in-situ modification of sensing electrodes, resulting in sensors with enhanced
detection capabilities and a wide range of applications. Sparked (single or mixed) metal or graphite
nanomaterial-modified electrodes can be prepared on demand, even on-site, within seconds, using a
completely green and solution-free method that only requires the respective metal/alloy/carbon wire
and a power supply. Data on the generation of bismuth, copper, nickel, and alloyed copper/nickel, tin,
gold, iron, molybdenum, carbon, and cobalt sparked nanomaterials on screen-printed, 3D-printed and
laser scribed graphite electrodes as well as the analytical utility of the resulting sensors will be
presented [1-17].

References

[1] D. Riman, D. Jirovsky, J. Hrbac, M.l. Prodromidis, Electrochem. Commun. 50 (2015) 20.

[2] D. Riman, A. Avgeropoulos, J. Hrbac, M.I. Prodromidis, Electrochim. Acta 165 (2015) 410.

[3] D. Riman, K. Spyrou, A.E. Karantzalis, J. Hrbac, M.l. Prodromidis, Talanta 165 (2017) 466.

[4] M. Trachioti, J. Hrbac, M.l. Prodromidis, Sens. Actuators B 260 (2018)1076.

[5] M. Trachioti, A. Karantzalis, J. Hrbac, M.l. Prodromidis, Sens. Actuators B 281(2019) 273.

[6] M. Trachioti, E. Tzianni, D. Riman, M. Prodromidis, J. Hrbac, Electrochim. Acta 304 (2019) 292.

[7] F. Tseliou, P. Pappas, K. Spyrou, J. Hrbac, M.I. Prodromidis, Biosens. Bioelectron. 132 (2019)136.

[8] P-A. Kolozof, A.B. Florou, K. Spyrou, J. Hrbac, M.I. Prodromidis, Sens. Actuators B 304 (2020) 127268.
[9] M. Trachioti, D. Hemzal, J. Hrbac, M.I. Prodromidis, Sens. Actuators B 310 (2020) 127871.

[10] M. Trachioti, J. Hrbac, M.I. Prodromidis, Electrochimica Acta 399 (2021) 139371.

[11] A. Papavasileiou, M. Trachioti, J. Hrbac, M.I. Prodromidis, Talanta 239 (2022) 123119.

[12] A. Papavasileiou, T. Hoder, T. Medek , M.I. Prodromidis, J. Hrbac, Talanta 258 (2023) 124409.

[13] A. Kapara, C. Kokkinos, P. Fielden, S. Baldock, N. Goddard, A. Economou, M. Prodromidis, Microchimica
Acta, 190 (2023) 376

[14] M. Trachioti, A. Lazanas, M. Prodromidis, Sens. Actuators B 401 (2024) 134947.

[15] M. Siampani, A. Lazanas, K. Spyrou, M.I. Prodromidis, Microchimica Acta, 191 (2024) 150

[16] J.F. Hernandez-Rodriguez, M.G. Trachioti, J. Hrbac, D. Rojas, A. Escarpa and M.Il. Prodromidis, Anal.
Chem. 96 (2024)10127

[17] M. Mertiri, J. Hrbac, M. Prodromidis, A. Economou, Ch. Kokkinos, Applied Materials Today 39 (2024)
102289

nanoBalkan2024 Tirana (Albania)


mailto:mprodrom@uoi.gr

