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Photocatalytic degradation of the antibiotic ciprofloxacin by ZnO
nanoparticle immobilized on a glass plate

Abstract

Introduction: To treat aqueous solutions containing antibiotics especially
ciprofloxacin, advanced oxidation processes are used in light of their weak biological
degradation and high stability characteristics. Nano-photocatalysis process is also one of the
advanced oxidation processes. This process is used for degradation of resistant organic
compounds. This study was carried out in order to investigate photocatalytic degradation of
the antibiotic ciprofloxacin by zinc oxide nanoparticle (ZnO) stabilized on a glass bed in

aqueous solutions.

Methods: This is an experimental study performed in the second half of 2015 at the
Environmental Health Engineering Research Center of Kerman University of Medical
Sciences. Degradation of the antibiotic ciprofloxacin by ZnO was then investigated. Contact
time, the initial concentration of the antibiotic, pH and the amount of ZnO (the adsorbent)
were the variables of interest. The experiments were conducted under optimal conditions of
removal with a real solution of urban wastewater, whose quality had already been measured,
followed by addition of antibiotic ciprofloxacin to it. The isotherm and kinetics of adsorption
were then determined. Finally, data analysis was done through descriptive statistics. XRD

analysis indicated the crystal nature and purity of the nanoparticles.

Results: The greatest removal efficiency for the antibiotic ciprofloxacin was obtained
from the aqueous solution at the optimal pH of 11, contact time of 90 min, and adsorbent
value of 0.6 g/L of ZnO stabilized on the bed along with the initial concentration of the
antibiotic ciprofloxacin of 3 mg/L. the degree of removal of this antibiotic under optimal
conditions for the synthetic and real samples was obtained as 94.36 and 90.25% respectively.

Evaluation of the linear models of the kinetics and adsorption isotherm revealed that the data



follow a pseudo-second order kinetic equation (R?=0.986) along with Freundlich isotherm
(R?=0.956). Thermo dynamic studies showed that adsorption of the antibiotic ciprofloxacin

on the ZnO is an exothermic process.

Conclusion: The nano-photocatalytic process with ZnO stabilized on a glass bed
enjoys a relatively high efficiency in removing the antibiotic ciprofloxacin from aqueous

solutions, which can be used for such purposes.
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