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Research progress of electrochemical advanced oxidation processes for the treatment of high—
concentration industrial organic wastewater
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Abstract: High-concentration industrial organic wastewater is characterized by high pollutant concentration, poor
biodegradability and high toxicity, making it difficult to achieve efficient purification by conventional biological
treatment methods. Electrochemical advanced oxidation processes (EAOPs) have become a research hotspot due to
their strong oxidation capacity, operational flexibility and environmental friendliness. This paper systematically reviews
the research progress of EAOPs for the treatment of high-concentration industrial organic wastewater, focusing on the
design and modification of electrode materials, the generation mechanism and degradation pathways of reactive radicals,
the influence patterns of key operating parameters (pH, current density, electrolyte), and the application effects of
combined EAOPs-biological processes. The results show that the BDD electrode exhibits the highest oxygen evolution
overpotential and mineralization capacity, while the three-dimensional electrode system can significantly improve mass
transfer efficiency. SO4 - degrades quaternary ammonium compounds faster than -OH under acidic conditions. The
combined electrochemical-biological process can increase the COD removal rate of dyeing wastewater to 87%, saving
40%-50% of the cost compared with the electrochemical process alone. This paper proposes countermeasures such as
reducing energy consumption, optimizing operating conditions, and developing highly adaptive catalysts. It is suggested
that long-life electrode materials, engineering design of reactors, and intelligent integration of combined processes are
the key research directions for the future.
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