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Advanced treatment of fluoride wastewater by chemical

precipitation & nano material adsorption
LU Yong"?,FENG Xiangwen®, WANG Lin*>,ZHANG Xiaolin',ZHANG Weiming'?,
LU Zhenhua?, JIA Ruxue',HUANG Ruquan?
(1. State Key Laboratory of Pollution Control and Resource Reuse , School of the Environment , Nanjing University ,
Nanjing 210023, China ; 2. Jiangsu NJU Environmental Technology Co., Lid., State Environmental Protection
Engineering Center for Organic Chemical Industrial Wastewater Disposal and Resource Reuse , Nanjing 210046 , China )

Abstract: A large amount of fluorine-containing wastewater is produced in the process of semiconductor production.
The traditional double calcium addition treatment process has a limited degree of fluorine removal and could not
meet the stricter sewage discharge standard. A combined process of chemical precipitation and nanomaterial adsorp-
tion for advanced treatment of fluoride wastewater was systematically studied to meet the requirement of less than
1.5 mg/L of fluorine in the effluent. The effect of fluoride removal was investigated basing on different initial pH , re-
agents dosage, fluoride concentration of precipitation process, and pH, coexisting ions in the adsorption process by
control variable experiments. The regeneration conditions and stability performance of the adsorbent were studied by
pilot scale-up experiments. The results showed that, considering fluoride of outlet and costs of reagents, at the initial
pH of 8.5,a homemade aluminum salt was chosen as the precipitant with a dosage of 160 mg/L, thus, the fluoride of
effluent could be treated below 3 mg/L. The above effluent was followed by filtering and adjusting pH to 3.0 before
adsorption by special nanomaterial, and the fluoride of the effluent was, stably, less than 1.5 mg/L, which met the
Type IV of the Environmental Quality Standard for Surface Water(GB 3838—2002). Finally, higher than 4% NaOH
solution was selected as the desorbent to regenerate the adsorbent.
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Table 1  Wastewater quality of a semiconductor company
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Fig. 1 Removal rate of fluoride and pH of
effluent under different initial pH
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Fig. 2 Effects of reagent dosage on fluorlde removal rate
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Fig. 3  Fluoride removal per unit dosage
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Fig. 4 Effects of initial fluoride concentration on fluorine removal
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Fig. 5 The effect of coexisting ions on
fluoride adsorption by the nanomaterial
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Fig. 6 The fluorine mass concentration in the effluent after
continuous adsorption of the first batch and the second batch
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