[ Downloaded from jmums.mazums.ac.ir on 2025-12-31 ]

6@@@% ARTIGLE \)

Tetracycline Removal from Wastewater and Electricity Generation
in Microbial Electro-Fenton System in Different Electrical Circuit
Conditions

Fatemeh Soltani?,
Nahid Navidjouy?,
Hassan Khorsandi3,
Saber Al izadeh4,
Mostafa Rahimnejad®

1 MSc in Environmental Health Engineering, Department of Environmental Health Engineering, School of Public Health, Urmia
University of Medical Sciences, Urmia, Iran
2 Assistant Professor, Department of Environmental Health Engineering, School of Public Health, Urmia University of Medical
Sciences, Urmia, Iran
3 Professor, Department of Environmental Health Engineering, School of Public Health, Urmia University of Medical Sciences,
Urmia, Iran
4PhD in Analytical Chemistry, Faculty of Chemistry, Bu-Ali-Sina University, Hamedan, Iran
5 Professor, Biofuel and Renewable Energy Research Center, Department of Chemical Engineering, Babol Noshirvani University of
Technology, Babol, Iran

(Received September 28, 2021 ; Accepted March 12, 2022)

Abstract

Background and purpose: Microbial electro-Fenton system as a novel technology can be
employed in removal of resistant organic pollutants along with generation of renewable electrical energy
through the activity of anaerobic microorganisms. This study aimed at investigating the performance of
this process in treatment of synthetic wastewater containing tetracycline and generation of electricity in
different electrical circuit conditions.

Materials and methods: In this experimental study, a two-chambered microbial electro-Fenton
reactor equipped with anodic and cathodic carbon felt electrodes and Nafion membrane, along with 2000
mg/L substrate and anaerobic sludge as inoculum in anodic chamber and 10 mg/L tetracycline in cathodic
chamber was used in open, closed, and short circuit conditions. The effect of electrical circuit type on the
removal efficiency of tetracycline and generation of electrical energy was investigated during the
operation of the reactor.

Results: Microbial electro-Fenton system was found to be more efficient in removal of
tetracycline in short circuit condition due to improved generation of current density. In this study, 260
mV and 93.13 mW/m? in current density of 695 mA/m? were obtained in short circuit conditions.

Conclusion: The study showed that the microbial electro-Fenton system can be utilized as a
suitable method in removal of various pharmaceutical contaminants from wastewater while producing
renewable and clean energy in open, closed, and short electrical circuits.
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