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Abstract

Environmental pollution and the need for advanced materials in photocatalytic, sensing, and optoelectronic
applications have positioned Sb-doped ZnO nanostructures as a key solution. In this study, Sb-doped ZnO
nanostructures were synthesized via the hydrothermal method using SbCls, preparing pure (Z0) and doped (ZS1-
ZS5) samples; XRD confirmed the hexagonal wurtzite ZnO phase, indicated Sb** substitution at Zn?" sites, and
reduced crystallite size from 19.7 nm (Z0) to 12.5 nm (ZS5). FESEM revealed uniform plate-like morphology,
EDX confirmed purity and gradual Sb incorporation, and Raman spectroscopy showed characteristic ZnO peaks
at 328 cm™ (A TO) and 437 cm! (Ean), with the Ezn peak shifting to lower frequencies upon Sb doping, indicating
changes in Zn-O bonds; these nanostructures hold high potential for advanced technologies.
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