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The present study proposes an alternative eco-friendly multiphase hybrid coating

based on graphene embedded siloxane plasma polymers to enhance the resistance

against corrosion over the steel. The nanocomposite coatings were performed by

Dielectric Barrier Discharges (DBDs) at atmospheric pressure operated in a

Townsend regime using nebulized graphene nanosheets colloidal suspension in

hexamethyldisiloxane (HMDSO) as the growth precursors. In the first place, the

dispersion of (1-2wt%) of Gr nanosheets in HMDSO and ethanol (EtOH) were carried

out using an ultrasonic homogenizer in order to obtain a colloidal solution with

optimized Gr nanosheet sizees to ensure good protection but also to avoid its

aggregation which will cause delamination in the hybrid films formed respectively.

Siloxane coatings with embedded Gr nanosheet nanocomposites were characterized

by X-Ray photoelectron spectroscopy (XPS), ellipsometry and Raman spectroscopy.

Similar Raman spectra of Gr nanosheets and for Gr nanosheets embedded in

HMDSO coatings were obtained which show that plasma exposure does not alter the

crystalline structure of the Gr nanosheets injected into the discharge. Additionally,

scanning electron microscopy (SEM), confirm the synthesis of micro/nanocomposites

with a fairly homogeneous dispersion of the nanoparticles in the polymer matrix. The

corrosion resistance of the steel coated substrates was evaluated by potentiodynamic

polarization (Tafel) and electrochemical impedance spectroscopy (EIS). The

multiphase hybrid coatings (HMDSO-Gr nanosheets) showed better corrosion

inhibition properties when compared to the polymer matrix alone which confirm that

the inclusion of Gr nanosheets into the SiOx film enhance the protection performance

of SiOx film by reducing the micro-porosity and increasing the diffusion path length of

the electrolyte.
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