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Abstract

With the widespread use of antibiotics in healthcare and aquaculture, their residues in lakes, rivers,
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and other water bodies have become a serious environmental problem. Traditional biological treat-
ment methods have limited efficiency in treating difficult-to-degrade antibiotics, while electro-
chemical technology has shown great potential in the field of deep removal of antibiotics due to its
high efficiency, controllability, and environmental friendliness. This article reviews the application
progress of electrochemical oxidation, electroadsorption, bioelectrochemical systems, and coupling
processes in the removal of typical antibiotics (sulfonamides, fluoroquinolones, tetracyclines, etc.)
from water bodies. The mechanism of action, key influencing factors (electrode materials, water
quality conditions, operating parameters), and future development directions are analyzed.
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Figure 1. Schematic diagram of a two-electrode cell for electrolysis in an acidic medium [4]
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Figure 2. Electrocatalytic treatment mechanism of tetracycline antibiotics
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Figure 3. Direct electron transfer process of electrochemical reduction (tak-
ing bromide ions as an example)
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Figure 4. Electrochemical reduction indirect electron transfer process (tak-
ing chromium ions as an example)
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Figure 5. Schematic diagram of coupled electrodialysis and MFCs in the electrochemical adsorption hybrid process
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Table 1. Comparison of effects and applicable scenarios of different electrochemical technologies for treating typical antibi-

otics [1][9] [11]
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Figure 6. Comparison diagram of antibiotic removal rates by different electrode materials
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Figure 7. Effect of current density on degradation rate and energy consumption of quinolone antibiotics
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Figure 8. Relationship diagram of reaction time and quinolone degradation rate
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Figure 9. Effect of different coexisting substances on the degradation rate of sulfonamide antibiotics
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