Synthesis of Antimicrobial Nanocomposite based on Impregnated Bimetallic Copper-Nickel Nanoparticles on Activated Carbon for Water Disinfection
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Synthesis and use of reactive metal nanoparticles have shown potentials for removing contaminants and more importantly in water disinfection. Herein, the researchers have developed strategy for disinfecting tap water by synthesizing antimicrobial nanocomposite based on impregnated bimetallic Copper-Nickel nanoparticles on Activated Carbon (CuNiAC Nanocomposites). The bimetallic Copper-Nickel nanoparticles were formed by mixing the synthesized  monometallic Copper nanoparticles (CuNPs)  and Nickel nanoparticles (NiNPs)  that is reduced by sodium citrate and stabilized by poly(vinyl alcohol). The mixture was heated for about 5 minutes at 80°C.The bimetallic product was then impregnated on activated carbon. UV-Visible spectroscopy , dynamic light scattering (DLS) , scanning electron microscopy (SEM)  and X-ray fluorescence (XRF) were used to characterize  the monometallic (CuNPs  and NiNPs) , bimetallic  Cu-Ni nanoparticles (BCu-Ni) and CuNiAC nanocomposites. The antimicrobial property of the synthesized monometallic CuNPs, NiNPs and bimetallic Cu-Ni nanoparticles   were tested against Staphylococcus aureus (gram- positive) and Escherichia coli (gram-negative) bacteria for comparative analysis. The antimicrobial property of the synthesized BCu-Ni nanoparticles was found to be higher compared to monometallic CuNPs and NiNPs. This property of BCu-Ni was then applied in the production of CuNiAC nanocomposites towards fabrication of antimicrobial water filters.
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