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Effect of Zinc Doping on the Physical Properties of Zinc Oxide Thin
Films Prepared by Spray Pyrolysis

Mohammedhasan Maarij Younus Al-Diraw', Mohammad Reza Fadavieslam'*

!'School of physics, Damghan University
E-mail of corresponding author: m.r.fadavieslam@du.ac.ir

Abstract

In this study, the effect of zinc (Zn) doping with molar concentrations of 0, 4, 8, 12, and 16% on the structural,
morphological, and optical properties of nickel oxide (NiO) thin films prepared by the spray pyrolysis method
was investigated. X-ray diffraction (XRD) results showed that all samples exhibit a cubic NiO crystal structure,
and the absence of any secondary phase indicates the successful substitution of Zn?" ions into the NiO crystal
lattice. Variations in the intensity and broadening of the diffraction peaks reveal changes in crystallinity and
nanocrystallite size with increasing dopant concentration. FESEM and AFM analyses demonstrated that
increasing Zn content leads to noticeable modifications in surface morphology and a significant increase in surface
roughness. Optical investigations further confirmed that the films possess good transparency in the visible region
and that the optical band gap energy varies within the range of 3.79 to 4.13 eV.
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