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Abstract. The persistence of untreated antibiotics in wastewater poses a critical global health risk, exacerbating 
the  spread of  antimicrobial  resistance.  Ciprofloxacin  (CIP),  a  widely  used fluoroquinolone,  exemplifies  the  
challenge due to its resistance to conventional treatment methods. This study explores the electro-Fenton (EF) 
degradation of CIP using a NiZnSe mixed metal catalyst synthesized via electrodeposition and drop-cast onto  
nickel foam. The catalyst’s high porosity and catalytic activity, which is confirmed by SEM, TEM, FTIR, and 
Raman spectroscopy, enable efficient hydroxyl radical generation in a three-electrode undivided cell. Process 
optimization was conducted using central composite design (CCD), varying Fe²  concentration (1–3 mM) and⁺  
applied current (200–350 mA). UV-Vis spectrophotometry revealed a maximum CIP degradation of 59.50% under 
optimal conditions: 1 mM Fe²  and 350 mA current for a 50 ppm solution over 60 minutes. Kinetic modeling⁺  
indicated pseudo-first-order behavior (kapp = 1.46 × 10 ² min ¹), with degradation efficiency positively correlated⁻ ⁻  
with higher current and lower Fe²  concentration. These findings demonstrate the potential of NiZnSe-modified⁺  
electrodes for cost-effective antibiotic remediation in wastewater systems, contributing to safer water and reduced 
environmental antibiotic load.
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