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Characteristics of fluoride particlesformed in the flu oride-containing
wastewater treatment

Student : Sue-Fen Huang Advisor : Chih-Pin Huang

Institute of Environmental Engineering
National Chiao Tung University

Abstract

There has been much development of technology for the removal of fluorine in
wastewater treatment recently. Semiconductor plants in Taiwan discharge large
amounts of wastewater with high concentration of fluori ne. The wastewater contains
several thousand of fluorine ion and other anionic ions such as the sulfate and
phosphate. They are normally treated by coagulation and precipitation. The goa of
this study is to investigate the formation process and growth of fluoride under the
condition of co-existing with sulfate and fluoride ion. Another goal is to understand
the role of sulfate on the removal of fluorine.

The research discusses operating pH_and the calcium to fluoride molecular ratio
regarding the effect of residual-fluoride and calcium concentration. It discusses the
competing anions (sulfate and_fluoride) by adding calcium salts, and the effect of
sulfate on the removal of fluoride.  The research/discusses the particle growth by
changing the pH and the calcium.dosage which fluoride particles form in the
wastewater. The research also discussesion strength. The purpose is to attempt to find
the condition beneficial to particle growth, trying to improve methods used to
precipitate calcium fluoride.

The results show that pH value has influence on fluoride removal when calcium
dosages are insufficient. When the pH is 6~8 it has a higher removal rate. When the
calcium dosages are sufficient, pH value has little influence on fluoride removal . The
optimal molar ratio of calcium to fluoride ( [Ca*]/[F] ) for wastewater is 1.0. Particle
size analysis shows when the CalF ratio increases to 2.0, it brings fluoride particles to
a greater growing rate. A pH of 7~8 is helpful to the growth of larger particles. The
growing rate of fluoride particle is also faster with higher initial concentration of
fluoride and the increase of ion strength. There is no significant variation of residual
sulfate concentration when CalF is greater than 1.0. The sulfate concentration is
maintained at a constant proportion and is not affected by pH. The XRD and XPS
analysis results show that the major crystal of particles is calcium fluoride. Particles
are composed of calcium and fluoride with very little sulfur.

Keywords : Fluoride, Calcium precipitation, Sulfate, Particle size
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