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Abstract
178883
This aim of this research was to study and to design groundwater defluoridation system by
adsorption using red soil and ground brick powder. The groundwater samples were collected from
Ban-Phicorkwau School, Banglane, Nakhon Pathom Province. The samples contained 2.69 mg/l of
fluoride with pH of 8.50. Our experimental results showed that the levels of fluoride adsorption
efficiency in synthetic water at equilibrium time of the ground brick powder (Ori-B) and red soil
(Red s0il-NB) were 19.39% and 10.62%, respectively. The heat treatment by burning the red soil at
550 °C for 2 hours improved the adsorption efficiency of the red soil slightly to 11.39%. The BET
surface areas of the Ori-B, Red soil-NB and the bumn red soil (Red soil-B) were found 19.7075,
11.9077 and 14.5195 mzlg, respectively. The higher surface area corresponds accordingly with the
better adsorption efficiency. Because of its highest fluoride adsorption efficiency, the ground brick
powder (Ori-B) was chosen for further development. Acid activation with HC] was used to improve
the adsorption efficiency of the Ori-B. Two types of the activated Ori-B sample were prepared; the
first type was that rinsed with deionized water until the pH of the filtrate becomes neutral (gave the
washed sample) and the second one was the unwashed sample. The studies found that the optimum
conditions to obtain the highest fluoride adsorption efficiency (32.62%) are to use the Ori-B
activated with 0.5 M HCI for 4 hours at room temperature (29 0.5°C) without washing with
deionized water (designated as ‘0.SBA-nWash’). The effect of anions and cations on the adsorptioh

efficiency was also studied. It was found that the cations (Na+ and Caz*), chloride and nitrate ‘ions

have no effect on the adsorption efficiency of the 0.5BA-nWash while other anions have strong
effect, in the order of carbonate > hydrogen carbonate >> sulfate. The study using the collected
groundwater samples found that the behavior of fluoride adsorption best-fits with the Langmuir
adsorption isotherm. Using the Langmuir model, it was observed that the amount of fluoride
adsorbed per unit weight (Q") of 0.5SBA-Wash and 0.5BA-nWash at equilibrium were 0.021 and
0.0553 mg/g, respectively; and the adsorption constant (b) were found 5.0100 and 9.6394 L/mg,
respectively. The result from adsorption isotherm of 0.5BA-nWash was therefore applied to design
of groundwater defluoridation system in batch process. In the batch process, the fluoride
concentration in the effluent of the first-run adsorption with 0.5BA-nWash was 0.0 mg/L, which
complied with the drinking water standard recommended by the Ministry of Health-Thailand (0.7
mg/L). The fluoride concentration from the second and the third run were 2.15 and 2.76 mg/L,
respectively. Therefore, only in the first-run adsorption of the 0.5BA-nWash can be used to

sufficiently defluoridate the groundwater sample.





