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ABSTRACT

Characterization of fired brick used as adsorbent for defluoridation has been
done in order to compare fluoride adsorption behavior of fired brick made from clay
obtained from two different locations, i.e. Ban Pong-Noi (Chiang Mai) and Ban
Boon-Kerd (Lampang). The analysis of clay compositions revealed that the clays
from two different locations were slightly different in their contents of SiO,, Al,O3
and Fe,Os; when they were in a wet form but as a dried form they were relatively
similar. The revealed physical characteristics of the fired brick indicated that fired
brick from Ban Boon-Kerd had larger surface area and obviously smaller pore size
compared to the one from Ban Pong-Noi but their pore volumes were about the same.

The factors affecting fluoride adsorption behavior of the fired brick were
then studied, commenced with the equilibration time, it was found that 2 hours was
necessary for the adsorption to reach equilibrium and the pH ranging from 3-9 did not
alter the adsorption behavior. The effect of temperature on fluoride adsorption done

at three different temperatures (30-50°C) showed its slight effect. The capacity of



fired brick for fluoride adsorption assuming monolayer adsorption on the first layer of
the adsorbent at 30°C was about 2.90 umol/g. Whilst the adsorption behavior tended
to be the physical-endothermic multilayer type.

The effect of ions, i.e. nitrate, chloride, sulphate, phosphate, calcium,
magnesium and sodium on adsorption was also studied. In case of the anions, nitrate
and chloride ions affected the measuring of fluoride ion by ion selective electrode.
Owing to the larger size of both ions with respect to fluoride ion, it might retard the
movement of fluoride ion to the electrode. Whereas, the sulphate and phosphate ions
exerted a competing process of adsorption with fluoride. It was found that sulphate
ion slightly affected the adsorption of fluoride, while the phosphate ion competed in
more favorable fashion than the fluoride on being adsorbed on the fired brick. The
presence of calcium ion caused the precipitation of CaF,, but magnesium and sodium
ions only resulted in ion-pair formation with fluoride ion, thus cause of a decrease in
free fluoride 1on.

In column operation, the defluoridation efficiency was obviously dependent on
the bed depth and flow rate. The best operating condition of the column (4 cm
diameter and 40 cm height) with bed depth of 25 c¢cm at a flow rate of 3 ml/min
presented the highest fluoride removal efficiency. The capacity of the fired brick
column was 0.168 umol/g with average density of 0.84 g/ml and its average porosity
was 0.46. Defluoridation of water samples (containing 7.80 mg/l F") collected from
Ban San Kayom, Lamphum province, by a fired brick packed column with identified
dimension can produce 1600 ml of consumable water with fluoride less than 1.50

mg/l. The quality of water defluoridated by fired brick is acceptable for consuming.
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