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| 2 SCALABLE AND SUSTAINABLE PROCESS

1 'BACKGROUND AND MOTIVATION

Flexible polymer substrates offer unique ENGINEERING CONCEPT

opportunities  for  lightweight and Functional performance arises from the

multifunctional devices. However, coupling between the stable colloidal

exploiting the potential of 2D dispersion of 2D nanomaterials and the

nanomaterials requires understanding properties of the polymer substrate.

how colloidal behavior and substrate During  deposition, this interaction

characteristics interact during coating governs coating formation, determines

formation and dictate the final functional the resulting architecture, and ultimately 1) Graphene Solution == (2 "4enanicel RuBbN9 & ey 31 Graphene Coating on Poymer
response. dictates the final functionality.
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Colloidal/Substrate Coating Architecture Function Tilted SEM
GNP + LDPE Semi-transparent percolative network | Thermoresistive sensing | Lngzﬁl:gg reveals

GNP + Silicon Rubber Compliant conductive network | Field emission | i continuity and
MoS, + LDPE Compact lubricating layer | Tribological protection | = zfrligement.
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5 FUNCTIONAL PERFORMANCE CHARACTERIZATION

CASE 1: GNP on LDPE CASE 2: GNP on Silicone Rubber CASE 3: MoS, on LDPE
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TAKE-HOME MESSAGE

By engineering the coupling between stable colloidal dispersion and substrate properties, a single scalable deposition
strategy can generate distinct coating architectures and functionalities, ranging from sensing to field emission and tribology.

References

Palomba, M., Nicolais, F., Giubileo, F., Di Bartolomeo, A., Carotenuto, G., & Longo, A. (2026). Grazing-Incidence SEM Characterization of MoS2 Nanosheet Coatings Prepared by Liquid-Phase
Exfoliation. Coatings, 16(3), 285.

Giubileo, F., Carotenuto, G., Longo, A., Palomba, M., Faella, E., Lettieri, M., ... & Di Bartolomeo, A. (2025). Flexible cold cathodes based on graphite nanoplatelet coatings on silicone
rubber. Journal of Materials Chemistry C, 13(36), 18948-18960.

Coscia, U., Longo, A., Palomba, M., Sorrentino, A., Barucca, G., Di Bartolomeo, A., ... & Carotenuto, G. (2021). Influence of the thermomechanical characteristics of low-density polyethylene
substrates on the thermoresistive properties of graphite nanoplatelet coatings. Coatings, 11(3), 332.




	Diapositiva numero 1

