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Abstract

The project focuses on the structural characterization of Indium (III) oxide and Magnesium oxide nanoparticles
using X-ray diffraction (XRD) analysis. The measured diffraction patterns of each sample were analysed to
determine the crystal structure and evaluate the main structural parameters of the synthesized nanomaterials. After
processing the XRD data, the diffraction peaks were compared with standard reference patterns using XRD analysis
software to identify the crystalline phases and determine the crystal structure, lattice parameters, and Miller indices
corresponding to each diffraction peak. The broadening of the diffraction peaks was further investigated to study the
microstructural characteristics of the nanoparticles. The full width at half maximum (FWHM) values were obtained
from the fitted diffraction peaks using the software program. These values were then used in the Williamson—

Hall analysis to distinguish between the contributions of crystallite size and lattice strain to the observed peak
broadening. This approach provides a comprehensive evaluation of the structural and microstructural properties of
the nanoparticles, including structure, lattice parameters, crystallite size, and lattice strain. The results showed that
the measured nanoscale samples had a high degree of structure and stability for both samples.
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