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Abstract

Clean water is crucial for the health and survival of all living organisms, significantly impacting
human life, environmental sustainability, and development. Access to clean water requires
advanced purification technologies, with nanotechnology being particularly effective for water
disinfection. This work focuses on the development of a hybrid membrane nanofiber

incorporated with functional materials acting as antimicrobial agents for water purification.

In this study, Ag, CuO, and ZnO nanoparticles were prepared and characterized using TEM,
XRD, FTIR, and UV-Vis spectrophotometry. Their antibacterial activities were performed
against Gram positive (S.aureus) and Gram-negative bacteria (E.coli), using disk and well
diffusion tests. Polyacrylonitrile (PAN) nanofibers and PAN nanofibers loaded with Ag, CuO,
and ZnO with different rations (1, 2 and 3%) were prepared by electrospinning technique. The

prepared nanocomposites were characterized using scanning electron microscopy (SEM),

energy-dispersive X-ray spectroscopy (EDX), and FTIR. SEM images indicated a uniform,

bead-free nanofibrous membrane with concentrations of PAN (10%). The incorporation of

metal nanoparticles resulted in a rougher surface. EDX and FTIR analyses confirmed the purity

and presence of functional groups in the samples. The antibacterial activities of the hybrid PAN

nanofibers were also evaluated at different times and concentrations.

A prototype filtration unit was created to test the disinfection efficiency of plain and metal

nanoparticle-loaded nanofiber membranes. Antibacterial tests showed that higher metal
nanoparticle concentrations and longer exposure times increased bacterial inhibition. Ag and

CuO nanoparticles achieved near-complete inhibition, while ZnO nanoparticles showed a

No bacteria were found in the filtrate from the nanoparticle-

slight increase in CFU count.

loaded membranes indicating the highly -efficient membrane for water filtration and

disinfection.
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