Abstract Original Article

Evaluation of the Electro-Fenton efficiency in removal of
antibiotic Metronidazole from aqueous solutions

Aliyeh Hosseinnezhad'*), Maryam Khodadadi*"*', Negin Nasseh®

IStudent Research Committee,Birjand University of Medical Sciences ,Birjand,Iran

2 Corresponding author; Medical Toxicology and Drug abuse Research Center, Department of Environmental Health Engineering,
Birjand University of Medical Sciences, Birjand, Iran.

Tel: +985632381661 Fax: +985631631651 Email: maryam Khodadadi@gmail.com

® Social Determinants of Health Research Center, Department of Environmental Health Engineering, Faculty of Health, Birjand
University of Medical Sciences, Birjand, Iran.

Citation Hosseinnezhad A, Khodadadi M, Nasseh N. [Evaluation of the Electro-Fenton efficiency in removal
of antibiotic Metronidazole from aqueous solutions]. J Birjand Univ Med Sci. 2020; 27(1): 68-79. [Persian]

Dol http://doi.org/10.32592/JBirjandUnivMedSci.2020.27.1.105
Received: May 14, 2019 Accepted: September 7, 2019

ABSTRACT

Background and Aim: Metronidazole is one of the antibiotics that are widely used and resistant to biodegradation, it is one of the
most important pollutants in the environment. The purpose of the study was to examine the efficacy of the Electro-Fenton process for
removing metronidazole from synthetic wastewater using iron electrode under operating different conditions.

Materials and Methods: The present study was an experimental, laboratory-scale study that was done discontinuously. The effect
of soluble pH variables (11, 9, 7, 5, 3), initial concentration of metronidazole (10, 15, 20, 25 and 30 mg/ L), electrode spacing (0.5, 1,
2 and 3 cm), hydrogen peroxide concentration (50, 100, 150 and 200 mg/L) and current intensity (1, 0.5, 0.3, 0.2 and 0.05 A) with the
mixing rate of 100 RPM at ambient temperature was investigated. The reaction kinetics was also studied. The antibiotic
concentration was read by UV / Vis T80 + spectrophotometer at 320 nm wavelength.

Results: The results showed that at optimum conditions (pH 7, 120 minutes, antibiotic concentration 20 mg / L, the hydrogen
peroxide concentration 150 mg / L, inlet current intensity of 0.05 A and electrode spacing of 1 cm), The removal efficiency of
metronidazole by Electro-Fenton process was 96.37%.

Conclusion: According to the results, it was found that Electro-Fenton with iron electrodes can be used as an effective method in the
removal of metronidazole from aqueous solutions.
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