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Abstract

Industrial wastewater is complex in composition and has a high concentration of pollutants. Traditional treatment processes are
difficult to achieve the dual goals of efficient purification and resource recovery. Membrane separation technology, as a new type of
separation technology based on the principle of selective osmosis, achieves efficient separation of pollutants from water through the
retention function of membranes. It features high separation accuracy, simple operation and environmental friendliness, and has been
widely applied in industrial wastewater treatment, seawater desalination, pure water preparation and other fields. However, problems
such as membrane fouling, high treatment costs, and weak resistance to shock loads have restricted its large-scale application in
industrial production. Therefore, conducting research on the optimization of industrial water treatment processes based on membrane
separation technology holds significant practical significance and engineering value for enhancing treatment efficiency, reducing
operating costs, and promoting the recycling of industrial water resources.
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