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Effects of annealing time on structural, morphology,
and optical properties of Zinc oxide nanoparticles

prepared via sol-gel method
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In this study, Zinc oxide (ZnO) nanoparticles were synthesized using the sol-gel method, followed by anneal-
ing at 550 oC for different time intervals (30 min, 1 hour, and 1 hour 30 min) to investigate the effect of
annealing time on the structural, optical and morphological properties of ZnO nanoparticles. X-ray diffrac-
tion (XRD) analysis confirmed the formation of a crystalline hexagonal wurtzite ZnO structure, which was
observed to be more prominent with an increase in annealing time, specifically at 1 hour 30 min. UV-Vis spec-
troscopy analysis revealed an improved absorption band with a wavelength of 365nm, which was redshifted
compared to other prepared samples. Additionally, photoluminescence (PL) quenching was observed for the
annealed samples, indicating charge transfer that is favorable for solar cell applications. The as-prepared
sample showed high PL intensity, possibly due to self-trapped excitons recombination. This highlights the po-
tential of modifying annealing time and its derivatives to suppress the recombination of electron-hole pairs,
as higher PL intensity implies a more drastic recombination of charge carriers. Finally, the morphology of
the prepared samples was studied using scanning electron microscopy (SEM), revealing a progression of ZnO
morphologies from clustered to nanorod and flower-like structures. Overall, the results suggest that anneal-
ing time is a crucial parameter in the synthesis of ZnO nanoparticles, and that optimized annealing conditions
can improve their structural, optical, and morphological properties for potential use in solar cell applications
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