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Fig. 1 Operational mechanisms of electrocatalytic membrane processes
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Abstract: Electro-catalytic membrane technology combines the dual advantages of membrane separation and
electrocatalytic oxidation, demonstrating immense potential for organic pollutant removal in wastewater
treatment, Compared to conventional processes, electro-catalytic membrane technology enables efficient
degradation and deep mineralization of organic contaminants through both direct oxidation and indirect
oxidation mechanisms. Simultaneously, it significantly mitigates membrane fouling. Based on recent
domestic and international research progress, this paper systematically examines electro-catalytic
membrane materials, operational mechanisms, application performance, and optimization strategies.
Finally, we propose future research directions and practical recommendations. These aim to advance
industrial-scale implementation of electro-catalytic membrane technology and provide theoretical and
operational guidance for effective treatment of complex organic wastewater.

Key words: electro-catalytic membrane; organic wastewater; operational mechanisms; energy consumption

analysis; process intensification



