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The objectives of this research were to investigate the optimal conditions and efficiency of
fluoride removal by crystallization in a fluldized bed. The removal mechanism was using calcium to
crystallize calcium fluoride on silica sand In the fluidized bed reaclor. The experiments were carried out
to determine 3 parameters; pH, fluoride concentration and fixed bed height. The fluoride concentrations
of this study were 50, 100, 200, 300 and 400 mgll. The studied pH were varied from 7.0, 7.5, 8.0, 8.5
and 9.0. The fixed bed height were set at 0.5, 1.0, 1.5 and 2.0 m. The chemical substance for
increasing calcium concentration was calcium chloride .(CaCly). The pH value was ad|usted by
sodium hydroxtde (NaOH). The inlernai seeding material was silica sand with diameter ranged from
0.85 to 1.0 mm, The upﬂow velocity was 66 m/hr which was 1.5 times of minimum velocuty of

fluidization.

The synthetic wastewater was fed to the bottom of cylindrical reactor which having an
internal diameter of 3 cm; 2.8 m height. The column was filled with sand at the desired height. Calcium
chioride was fed at 1.5 time of the stolchiometric reaction, The desired pH was adjusted by sodium

hydroxide. .

' The result has been shown that this process could treated the wastewater whlch had

fluoride concentratlons from 50 to 200 mg/l effectively. The optlmal condltlons were at pH 7 - B and

fixed bed height at 2.0 m. The fluoride removal efficiency at ﬂuorlde concentratnons 50,100 and 200

mg/l were 74.0, 80.5 and 76. 0%, respectively. Whereas the fluaride removal efficiency at fluoride

concentrattons 300 and 400 mg/l were only 42 0 and 31.3%, respectivety. Because at high fluoride

concentrations caicium fluoride crystals would formed in Hgquid phase (Spontaneous nucleation) mstead
of forming on sifica sand.

After fluoride removal process, treated waslewater was fed to sand filter which using silica
sand with dtameter ranged from 0.60 to 0.84 mm at ﬁltratlon rate 5 m/hr. At fluoride concentrations 50,
- 100 and 200 mg/, fluoride removal efficiency were increased to 77.6, 91.0 and 93.8%, respectively. |
The suspended solids in the effluent at fluoride concentrations 50 and 100 mg/l were lower than 5 mg/l .
* and at fluoride concentration 200 mg/l, the suspended salids in the effluent was 18 mg/l. '
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