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Biosynthesis of Zinc Oxide Nanoparticles Using Pomegranate
Peel Extract and Comparison with the Chemical Method

Abstract

Zinc oxide nanoparticles (ZnO NPs) are nanomaterials of great importance in
biological and industrial applications due to their distinctive physical and
chemical properties. This study aimed to prepare zinc oxide nanoparticles
using two different methods: biosynthesis, using an aqueous extract of
pomegranate peels, and the chemical method, using sodium hydroxide, while
comparing the two methods in terms of yield and nanoparticle dimensions. In
the biosynthesis method, the aqueous extract of pomegranate peels was used
as a reducing and stabilizing agent, and the effects of zinc nitrate
concentration and reaction temperature on the shape and size of the resulting
particles were studied. As for the chemical preparation method, sodium
hydroxide was used as a reducing agent with aqueous zinc nitrate. The
prepared nanoparticles were characterized using Ultraviolet-Visible
spectroscopy (UV-Vis), Scanning Electron Microscopy (SEM), and Fourier-
Transform Infrared spectroscopy (FT-IR).The results of Scanning Electron
Microscopy (SEM) showed that the biosynthesized nanoparticles were
spherical in shape and smaller in size compared to those from the chemical
method, with dimensions ranging from (17-30) nanometers, while the
chemically prepared nanoparticles ranged from (24-48) nanometers. The
results also indicated that moderate zinc nitrate concentration and elevated
temperature within a specific range contribute to reducing nanoparticle
dimensions, in addition to achieving a higher yield with the biological
method.

Keywords

Zinc oxide nanoparticles, Biosynthesis, Chemical preparation, Pomegranate
peels, SEM, Nanotechnology.
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