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Abstract [ Objective] This paper provides a comprehensive review of current status of fluoride contamination in water bodies and
the impact on human health. Tt outlines the requirements for fluorion (F~) content in various water bodies at home and abroad, with
most countries adhering to the World Health Organization“s guideline of less than 1.5 mg/L for drinking water F~ content. Some
countries, such as China, Indonesia, and Morocco, have even stricter regulations. [ Methods] The paper summarizes common
methods and technologies for treatment of fluoride-containing wastewater, with a focus on precipitation, adsorption, ion exchange,
membrane separation, and electrochemical methods. It reviews removal mechanisms and application progress of these technologies for
F~. The article describes the fluoride pollution caused by current industrial activities and compares the defluoridation effects of different
processes in practical applications. It emphasizes that when implementing wastewater defluorination, it is crucial to select an
appropriate process based on factors such as water quality characteristics, initial F~ concentration, efficiency and speed, cost-
effectiveness, environmental friendliness, flexibility, safety, market feasibility, emission standards, and actual process conditions.
Weanwhile, optimizing combined defluorination process parameters is essential for the efficient purification of fluoride-containing
wastewater. [ Results] As environmental policies and enterprise water quality requirements continue to rise, traditional industrial
wastewater defluorination methods struggle to meet current water discharge standards and sustainability requirements. The key direction

for the development of defluorination processes lies in developing technologies that are simple to operate, cost-effective, easily
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regenerable, do not produce secondary pollution, and have a wide range of applications, thereby meeting national emission standards

for F~ concentrations in water. [ Conclusion ]

The future development direction involves further research into low-cost, high-

efficiency, multifunctional defluorination technologies for the joint removal of multiple pollutants from actual wastewater, which is vital

for both environmental protection and human health.

Keywords fluorion(F~)  defluorination technology fluoride wastewater technological parameter discharge requirement
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Fig. 1 Origin of Industrial Fluoride Pollution
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Tab.5 Comparison of Advantages and Disadvantages for Common Fluoride Removal Processes

[1,9]

BRI T2 s SRR
TREEILTE SRR AL FRRE Ty s BRAE T 2 A RIE TR 5 UK 5 75 R (0 40k 22051
AEFRIE I AL W WA e
R TR IO AR5 YR 7= 5 P A BRI B A U K W R0 s T P A A A 4 4k
) R RO IR SR 2615 55 T A Sl Gy RS e 5 T 8 W I 5 B A S
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Tab.6 Some Cases of Common Fluoride Removal Processes
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TRBEILTE 1 000 99.2% 8.4 [43]
LVE/ 45 1 000 98.5% 15 [14]
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EC(Fe-Al Z2fL L) 1.55 71. 0% 0.45 [47]
B2 i (B SOPE BH B S He A ) 15 96. 7% 0.5 [48]
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Fig.2  Process Flow of Wastewater Treatment
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Fig.3  Process Flow of Wastewater Treatment
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