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Abstract  TE 152675

The development of fluoride absorption beads from water treatment sludge was studied.
The sludge was baked at three different temperatures (105 °C, 550 °C and 1200 °C) for 30
minutes. It was found that the sludge at 550 °C adsorbed fluoride best. It is also has
surface are 144 times larger than that baked at 1200 °C. Scanning electron microscope
pictures showed that at 1200 °C the sludge particles undergo calcination. The adsorption
beads were developed by mixing the 550 °C sludge with binding agents including clay,
Portland cement, white cement, gypsum, and poly (vinyl alcohol). Only the adsorption
beads mixed clay, Portland cement and gypsum can form a stable shape and retain their
shape in distilled water and acid solution (pH = 4). The adsorption capacity of the sludge-
clay bead and sludge-gypsum bead was compared using the Langmuir and Freundlich
isotherms. It was found that the sludge-clay beads had higher adsorption capacity than the
sludge-gypsum beads. The effect of sulfate, nitrate, chloride, carbonate, sodium and
calcium ions on adsorption of fluoride by the sludge-clay beads was studied. Anions were
found to lower the adsorption of fluoride in the order of nitrate > sulfate > carbonate >
chloride, while the cations (sodium and calcium) showed no effect. The up-flow packed
bed column of the sludge-clay beads was performed to study the removal of fluoride from

ground water obtained from Koktum, Muang district, Lopburi province. The breakthrough

curves were collected at various bed depths from three different flow rates (2, 5 and 10
mL/min). The average fluoride influent concentration of the ground was 8.71 mg/L and
the effluent concentration was set at 0.70 mg/L (the level of the drinking water standard).
The results showed that the adsorptive capacity (N,) slowly increases with increasing the
flow rate up to 10 mL/min, while the rate constant (K) value decreases with increasing the
flow rate. The bed depth-service time (BDST) equation for the fluoride removal can be

used to explain the correlation between the flow rate and the bed depth at the high flow

rate.



