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Abstract

This study was aimed to both enhance the fluoride removal and to reduce the phosphorus removal in treating semiconductor
wastewater using Ca(OH), at low pH so as to facilitate struvite crystallization reaction. The struvite crystallization could be
introduced after fluoride removal by retaining the phosphorus source. As the results, the method applied in this study achieved
high fluoride removal efficiency (about 91%) with retardation of phosphorus removal at pH 4, compared to conventional
methods where the removal of fluoride and phosphorus were done at pH 11. Therefore, the fluoride removal at low pH would
contribute to the enhancement of nitrogen and phosphorus removals in a consecutive struvite crystallization reactor. Treatment
of semiconductor wastewater at low pH using Ca(OH), also had lower (about 20%) water content of precipitated sludge
compared to conventional method. As the molar ratio of Cato F increased the removal efficiencies of fluoride and phosphorus
increased. Although the amount of seed dosage didn't affect the removal of fluoride and phosphorus, its increase reduced the
water content of precipitated matter. Finally, considering consecutive struvite reaction, the optimum condition for the removal
of fluoride and phosphorus was as follow: pH: 4, the molar ratio of Ca:F: 1:1.
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Table 1. Characteristics of raw semiconductor wastewater

Cations | Concentration (mg/L) | Anions | Concentration (mg/L)
Na’ 7.1 (6.8~19.5) F 197.1 (191~232.8)
NH4"-N 80.8 (73.1~86.4) cr 8.7 (6.9~11.8)
K* 3 (2.0~10.1) NOs 10.2 (8.3~11.7)
Mg* 5 (1.8~3.93) PO | 209.2 (167.3~209.2)
ca 3 (5.0~12.2) S0 35 (0~12.7)
pH 2.90
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Table 2. Coagulation results in conventiona method using

Ca(OH)2
Items Results
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Fig. 2. Treatability characteristics of semiconductor waste-
water as a function of calcium to fluoride ratio using
Ca(OH), as calcium sources. (a) water content, (b) F
removal, (c) POs-P removal
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