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Structural and photoluminescence properties of hydrothermally
synthesized ZnWO4 nanocrystals
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Abstract

In this study, zinc tungstate (ZnWO.) nanocrystals were synthesized by the hydrothermal method at
temperatures of 120 and 160 °C and reaction times of 2 and 12 h. X-ray diffraction results confirmed the formation
of pure-phase ZnWO4 with a monoclinic crystal structure and P2/c space group. Increasing either the reaction
temperature or time led to an improvement in the crystallinity of the samples, whereas the simultaneous increase
of both parameters resulted in a reduction in peak intensities. SEM images revealed a nearly spherical morphology
with a uniform particle size distribution and an average particle size of approximately 30 nm. Optical studies
indicated strong absorption in the ultraviolet region and a wide direct optical band gap of 4.05 eV. Furthermore,
the photoluminescence spectrum exhibited distinct emission bands in the ultraviolet and visible regions,
demonstrating the ability of ZnWOa. nanocrystals to convert ultraviolet radiation into visible light.
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