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Abstract Review History

Environmental issues stemming from pollution have become a major concern, particularly Received: Jul 25, 2025
pharmaceutical pollutants in wastewater. The widespread use and easy accessibility of Revised: Nov 21, 2025
antibiotics, such as ciprofloxacin, lead to their significant presence in the environment. Accepted: Jun 6, 2026

Ciprofloxacin, a fluoroquinolone antibiotic, is difficult to degrade and is not effectively removed
by conventional wastewater treatment processes, making its environmental presence harmful. )
This study investigated the photocatalytic degradation of ciprofloxacin using hexagonal zinc Zinc Oxide

oxide nanoparticles synthesized via the sol-gel method and calcined at 275°C. The results Nano Particle Synthesis
showed a favorable removal efficiency. Analytical tests, including XRD, FESEM, BET, EDS, Ciprofloxacin

and FTIR, were conducted to confirm the proper synthesis of the nanoparticles. The results  pparmaceutical

proved that the zinc oxide particles were in the nano-range and were suitable for the adsorption  \n/astewater Treatment
of macromolecules like ciprofloxacin. Experimental design was performed using Design-Expert

software to evaluate the individual and combined effects of various factors: initial pollutant

concentration, pH, nanoparticle dose, and reaction time. The results indicated that increasing the

nanoparticle dose (up to a certain point) and reaction time, while decreasing the initial pollutant

concentration and maintaining a basic pH, led to a high removal efficiency. The highest removal

efficiency occurred with an initial pollutant concentration between 10 and 12 mg/L, a pH

between 7.5 and 8.5, and a nanoparticle dose between 0.3 and 0.33 g/L. The optimized conditions

demonstrated that zinc oxide nanoparticles are effective for this process, highlighting it as a green

and environmentally friendly method.
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