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Abstract :

Industrial wastewater pollutants are complex, and traditional treatment processes have limitations.

Upgrading and transformation require the collaborative use of pretreatment and deep treatment.

Physical and biological pretreatment optimize process parameters and strengthen bacterial community

structure, while deep treatment is achieved through membrane process design, membrane technology

coupling, and oxidation technology innovation. Multi objective optimization and full process simulation

verification should also be adopted to standardize the drawing of PFD and the construction of 3D

models. Practical cases have proven that it is feasible and economical, and in the future, intelligent

systems and new material optimization can be developed.
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