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ABSTRACT

Zinc oxide (ZnO) nanoparticles have gained considerable attention owing to their unique optical, electrical, and
antimicrobial properties. In this study, ZnO nanoparticles were synthesized using the sol—gel method, a simple,
cost-effective, and efficient technique that enables controlled particle size and morphology. Zinc acetate dihydrate
was used as the precursor, and sodium hydroxide served as the stabilizing and precipitating agent. The prepared
sol was aged, and dried to obtain crystalline ZnO nanoparticles. The synthesized nanoparticles were characterized
using various analytical techniques. X-ray diffraction (XRD) confirmed their crystalline nature and hexagonal
wurtzite structure, and the crystallite size was calculated using the Scherrer equation. Scanning Electron
Microscopy (SEM) was used to reveal the surface morphology. FTIR analysis confirmed the functional groups
and ZnO formation. These nanoparticles have promising applications in antibacterial activity, gas sensing,
photocatalysis, UV protection, and environmental remediation.
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