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[Abstract] This paper systematically reviews mainstream advanced industrial wastewater treatment technologies,
including advanced oxidation processes, membrane separation technologies, adsorption methods, and
bio—enhanced processes, and provides an in—depth analysis of their practical application challenges. On this basis,
it focuses on recent innovative processes, such as electrochemical coupling technologies, catalytic ozonation,
forward osmosis (FO), anaerobic membrane bioreactors (AnMBR), and Al—based intelligent optimization
control systems. From macro perspectives like the "dual carbon" goals, circular economy, and smart water
management, the article further analyzes future development trends in advanced industrial wastewater treatment,
pointing out that multi—technology synergistic integration, materials science—driven advancements, process
decarbonization, and resource—energy recovery will become core development directions. Finally, policy
recommendations and technical pathways to promote high—quality development in this field are proposed,
aiming to provide theoretical references for related research and engineering practices.
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