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Silicon nitride nanoparticles have been embedded in titania based matrix in order to

fabricate nanocomposite layer with different amounts of silicon nitride on the surface of

commercially pure titanium by plasma electrolytic oxidation with a novel electrolyte

composition based on mixed phosphate-aluminate electrolyte with addition of

triethanolamine. Effective factors of coating process have been optimized for controlling

the oxidation activity of process and its result on non-oxide nanoparticles (silicon nitride

nanoparticles). The dependence of silicon nitride nanoparticles content in

nanocomposite layers was studied in relation to its concentration in electrolyte, current

density, agitation rate and treatment time and it is shown that these parameters

strongly affected the volume percentage or distribution of silicon nitride nanoparticles in

layer. The deposition efficiency with and without silicon nitride nanoparticle in electrolyte

was studied. Nanostructure, phases and roughness of the fabricated nanocomposite

were studied by SEM, EDX, GIXRD (at different glancing angles) and AFM. The

corrosion behavior of layers was evaluated in the solution of 0.5M sodium chloride at

room temperature. Cathodic polarization potential has been found to increase with

increasing the silicon nitride concentration in electrolyte. The microhardness and

general corrosion resistance of nanocomposite layers also increased with increasing

content of the silicon nitride nanoparticles in electrolyte. Silicon nitride distribution in

nanocomposite layers at its low concentrations in electrolyte was uniform across the

layers, but in high concentrations, silicon nitride nanoparticles on the surface were

agglomerated. Passivation behaviors of obtained films have been characterized by

potentiodynamic polarizations and electrochemical impedance spectroscopy (EIS).

AFM studies show initiation of pits on active sites and EDX results and SEM

nanostructures confirm the exact location and content of these active sites.
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