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This study investigates the synthesis of zinc oxide nanoparticles (ZnO NPs)
using zinc oxide recycled from electric arc furnace dust (EAFD). The process consisted
of two stages: selective acid leaching for precursor purification, followed by
hydrothermal synthesis. In the leaching stage, the effects of various parameters on
zinc leaching efficiency and impurity contamination were examined. For leaching
process, the optimal conditions were 2 M sulfuric acid, a solid-to-liquid ratio of
150 ¢/L, room temperature, and a leaching time of 15 minutes, yielding a zinc
recovery efficiency exceeding 90%. For the hydrothermal stage, the effects of initial
solution pH, temperature, reaction time, and NaOH concentration on ZnO NPs
formation were systematically investigated. The results indicated that an initial pH of
11-12 was favorable for the formation of a pure ZnO phase. The optimal conditions
for the synthesis of zinc oxide nanorods were achieved at a reaction temperature of
200°C for 1 h using a sodium hydroxide solution with a concentration of 2 M, whereas
the synthesis of zinc oxide nanoplates was favored under the same temperature and
synthesis time but with a higher sodium hydroxide concentration of 6 M. XRD analysis
confirmed a highly crystalline hexagonal wurtzite structure. By adjusting the synthesis
conditions, diverse particle morphologies were achieved, including hexagonal prisms,
nanorods, and nanoplates. The synthesized zinc oxide nanoparticles exhibited
particle sizes ranging from approximately 27 to 550 nm, depending on the synthesis
conditions employed. UV-Visible spectroscopy showed strong UV absorption at
370-380 nm. Antibacterial testing against S. aureus and E. coli demonstrated that the

synthesized ZnO NPs exhibited superior antibacterial activity compared to the



Zn0O recycled material. These findings confirm that the hydrothermal process can be

effectively employed to synthesize ZnO NPs from EAFD-derived zinc oxide.
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