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Abstract

The characteristics of fluorine removal from wastewater have been investigated by precipitation method using calcium as a
precipitant for the purpose of the reuse of treated wastewater. In the conditions of 10 mM of the initial concentration of fluorine
and pH 4, the precipitation of fluorine was rapidly progressed within a few minutes after the precipitant was added and the pre-
cipitation of fluorine was observed to follow a second order reaction. Also, as the addition of precipitant was increased, the reac-
ton rate constant of fluorine precipitation was found to rise. Postulating that the maximum fluorine removal was attained at pH
4, about 70% of fluorine was precipitated compared with the maximum removal when 10 times of equivalent amount of calcium
was employed at pH 2 and the fluorine removal was about 96% compared with its maximum value at pH 3 under the same addi-
tion of precipitant. The fluorine precipitation reaction was found to be endothermic and the coexistence of SiF¢*~ with fluorine
resulted in its less removal. Finally, the isoelectric point of the precipitate was examined to be ca. pH 5.
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Fig. 1. Time courses of the residual concentration of F~ ion
depending on the [Ca®*)/[F"] mole ratio: ¥ 0.5,
O 0.35, @ 0.25 (initial concentration of fluorine,
10 mM; temperature, 25°C; pH, 4).
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Fig. 2. Kinetics of fluorine removal for second order
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Fig. 3. Variations of the fluorine removal according to the
[Ca®*}/[F] mole ratio at different pH: @ 2, O 3,

V¥ 4 (initial concentration of fluorine, 10 mM;
temperature, 25°C; reaction time, 30 min).
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Fig. 4. Change in the residual concentration of fluorine
depending on temperature (initial concentration of
calcium ion, SmM; initial concentration of
fluorine, 10 mM; pH, 4; reaction time, 30 min).
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Table 1. Estimated thermodynamic parameters for the
precipitation reaction of F~ ion

TCO) K G° H° s°
25 89.9 -11.1 377
35 90.2 -11.6 371

84.0
45 90.1 -11.9 37.7
55 90.2 -123 377

(AG®; kJ/mol, AH® J/mol, AS® J/K-mol)
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Fig. 5. Variations in the remaining concentration of
fluorine depending on the coexisting concentration
of hexafluorosilicate(Na,SiFy): @ 0 mM, ¥ 2 mM
(initial concentration of fluorine, 10 mM; tem-
perature, 25°C; pH, 4; reaction time, 30 min).
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Fig. 6. Change in the electrokinetic potential of precipitate
according to the pH.
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