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Abstract

The phosphorus chemical industry chain covers multiple links, and processes such as acid hydrolysis, reaction, refining, and by-
product disposal all generate a large amount of fluorine-containing wastewater. This type of wastewater has a complex composition,
high fluoride ion concentration, fluctuating and unstable water volume, and is a typical difficult to treat enterprise pollution load. The
current treatment of fluorine-containing wastewater mainly relies on processes such as calcium salt precipitation, electrocoagulation,
and membrane separation, each of which has its own applicable scenarios and operational characteristics, and has a certain degree of
engineering feasibility. However, they still face common constraints such as efficiency fluctuations, high levels of by-products, and
cost control risks. On the basis of analyzing the main processing technology characteristics, this article combines the system strategy
of multi-source utilization and cascade recovery to explore a scalable engineering path, providing theoretical support and practical
ideas for the phosphorus chemical industry to achieve fluorine pollution reduction and resource coordinated utilization.
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