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Abstract

This study presents a multifunctional composite integrating diamond, titanium carbide copper (Cu), as well as silver (Ag)
nanoparticles dispersed in epoxy polymer matrix for antibacterial applications. The incorporation of copper-coated as well as
silver-coated diamond and titanium carbide nanocomposites enhances physical properties such as density and homogeneous
dispersion of the nanoparticles in the epoxy polymer matrix. This work present the synthesis and characterization of copper coated
diamond or titanium carbide as well as silver coated diamond or titanium carbide using epoxy polymer matrix. Copper coated
diamond and titanium carbide and silver coated diamond and titanium carbide are prepared using the autocatalytic electroless
deposition technique. The prepared materials are investigated by Scanning electron microscope. It was observed that the diamond
as well as the titanium carbide particles are encapsulated with a thin layer of the copper as well as silver nanoparticles. The
obtained copper or silver coated diamond and titanium carbide are mixed and cured with the investigated epoxy polymers to
prepare the composite materials. The coated nanoparticles are added in different percentage of 0, 1, 2, 3, 4 and 5 wt.% to the
epoxy matrix. The obtained epoxy polymer composites are investigated by the optical microscope. The results revealed that the
copper as well as silver coated diamond and titanium carbide are completely dispersed in the polymer matrix. The density of the
obtained composites is determined to evaluate the physical properties of the materials. It was revealed from the results that, the
engineering as well as the Archimedes densities of the produced composites are increased by increasing the reinforced coated
nanoparticles content This study addresses a critical gap by providing a sustainable multi-material composite with enhanced
density, adhesion and environmental durability. It was expected from the results that; the prepared polymer matrix composites
can serve as type of new materials with lightweight and antibacterial activity.
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