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Abstract

Effects of fluoride concentrations and sizes of bone char upon fluoride removal from drinking
water were investigated. To evaluate the effect of fluoride concentrations two types of bone char
were used and packed separately in continuous downflow laboratory model. Synthetic water,
prepared by dissolving sodium fluoride in tap wvater with the concentrations of 3, 5, 7 and 10 mgf,
were passed through bone char columns by the rate of 0.43 BV/hr(0.26 mslmz*hr). When the effect
of sizes of bone char was evaluated, several sizes of bone char A i.e., 12, 16, 20 and 40 mesh and
synthetic water with 10 mg/l of fluoride weré used. Moreover, adsorption isotherms of these bone
chars were also determined by using batch process.

The result from continuous downflow process shows that, at the initial fluoride concentration
of 3 -10 mg/, the adsorption capacity of bone char A were in the range of 2.26-3.64 mg/g. The
values of Mass Transfer Zone{MTZ) of bone char A increased with the initial fluoride concentration
and were equal to 11 17 27 and 69 cm when the concentrations were 3 5 7 and 10 mg/,
respectively. As for bone char B, the adsorption capacity at the initial fluoride concentration of 3-10
ma/l were found to be lower than those of bone char A and were in the range of 0.45-1.01 mgfl.

The values of Mass Transfer Zone were rather constant and were in the range of 101-111 cm.



Therefore, it could be concluded that variation of initial fluoride concentration had no any significant
effect on the values of Mass Transfer Zone of this bone char B.

Furthermore, when the sizes of bone char A varied from 12 to 40 mesh, the adsorption
capacity varied in the range of 2.25-4.06 mg/g. The values of Mass Transfer Zone were in the range
of 36-69 ¢cm and there was no relationship between the values of Mass Transfer Zone and the sizes
of bone char.

Finally, the result from batch process illustrates that the most fit mathematical model for
bone char A was Freundlich isotherm equations. The highest Freundlich isotherm was found when
the size of bone char equal to 16 mesh. The constants n and K; at this size were equal to 0.33 and
0.02 respectively. As for bone char B, its adsorption isotherm could not be determined because there

is no any mathematical model which can fit the batch data properly.



