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Optimization Study on the Process Package for Deep Treatment and Reuse of Fluoride—
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Abstract: With the continuous expansion of industrial scale, the discharge of fluoride-containing high-TDS wastewater
is also increasing. This wastewater has complex water quality and fluoride levels exceeding standards, making traditional
treatment methods difficult to meet reuse requirements. This paper, based on the characteristics of industrial mixed wastewater,
optimizes the advanced treatment and reuse process package and conducts experimental verification. By using a combination
of multi-stage pretreatment, membrane separation, chemical precipitation, and advanced oxidation, high-efficiency removal
of fluoride and TDS is achieved, while reducing energy consumption and operating costs. The results show that the optimized
process package achieves an effluent fluoride concentration below 1 mg/L, TDS controlled within 1200 mg/L, and water
quality that meets industrial reuse standards, providing a technical reference for the safe reuse of high-fluoride, high-salinity
wastewater.

Keywords: Fluoride-containing wastewater; High TDS; Advanced treatment; Reuse process package; Membrane separation;
Chemical precipitation
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