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ABSTRACT

The contamination of drinking water by excessive fluoride is a serious
problem in Thailand especially in the northern and western parts. The excessive
fluoride can cause dental and skeletal fluorosis when consumed in large quantities
over a period of time. Therefore, removal of fluoride by adsorption method using
fired clay chips as an adsorbent was investigated in batch and column operations. The
amount of adsorbed fluoride at equilibrium was measured by fluoride ion selective
electrode. The adsorbent, a mixture of metal oxides, was found to display its role in
fluoride reduction. Its behavior on fluoride adsorption revealed that the fired clay
chips (4-20 mesh) which had average specific surface area of 4.23 m*/g, 0.024 ml/g of
average pore volume distribution and average pore radius of 83.5 A provided
reasonable efficiency for defluoridation. More than 50 percent of the adsorption
occurred within 2 hours under the dynamic condition at slow agitation rate. The
adsorption of fluoride was independent on the pH change in the range 3-9. Adsorption
efficiency was found to be dependent on the initial fluoride concentration and
temperature. The amount of fluoride adsorbed per gram of fired clay chips was found
to increase with increasing initial fluoride concentration. The effect of temperature on

fluoride adsorption done at three different temperatures (30-50 °C) showed its slight



effect. The capacity of fired clay chips for fluoride adsorption assuming monolayer
adsorption on the first layer of the adsorbent at 30 °C was about 0.95 pumol/g. Whilst
the adsorption behavior tended to be the physical-endothermic multilayer type. The
coexistence of ions such as sulfate, phosphate, nitrate, chloride, iodide, potassium and
sodium posed none or slight effect on the adsorption of fluoride, whereas calcium and
magnesium ions caused the precipitation of CaF, and MgF,, respectively. In column
operation, the defluoridation efficiency was obviously found to be dependent on the
increasing amount of adsorbing media and the slower flow rate.

The removal of excessive fluoride in the water samples from Ban Sai
Moon School, Hang Dong district, Chiang Mai province and Ban San Kayom, Ma
Khuea Chae subdistrict, Lamphun province, of which containing fluoride
concentration of 4.85 and 6.46 mg/l, respectively, were attempted using 2000 g fired
clay chips at 5 ml/min of flow rate. The fluoride level could be reduced to less than
1.5 mg/l in the sample volume of 900 and 200 ml, respectively. Additionally, the
water quality after defluoridation through a fired clay chips packed column was found
to be acceptable for consumption and it is not different from most natural drinking

water except the reduction of fluoride.
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