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ABSTRACT

Diatomite, a natural material available in Lampang Province of Thailand
was utilized in testing its feasibility of being an adsorbent for fluoride and basic dyes
removal. The characterization of the adsorbent, done by XRF, BET, and SEM
methods, shows that the major chemical compositions of diatomite are SiO;, Al,O3
and Fe,0s. The specific surface area of diatomite is 40.85 m”/g and the morphology
of the surface is a highly porous structure with waffle-like tubes. The surface charge
of diatomite, determined by a zeta meter, shows that the diatomite has a zero charge at pH about 2

Factors affecting fluoride adsorption behavior of the diatomite were then
studied, commencing with heat treatment, it was shown that temperature had a slight
effect on fluoride adsorption. The equilibration time was found to be 1 hr for the

adsorption to reach equilibrium and the pH, ranging from pH 4-9, did not alter this



adsorption behavior. The capacities for fluoride adsorption, assuming monolayer
adsorption, were 2.25 mg/g for the raw diatomite and 4.16 mg/g for the 500°C heat treated diatomite.

The preliminary information on the adsorption of basic dyes, i.e methylene
blue and crystal violet, onto the diatomite was gathered by batch adsorption study
which included the effects of contact time, adsorbent dose, pH and ionic strength.
The equilibration time was found to be 6 hrs for both methylene blue and crystal
violet. The increase in adsorption capacity of the diatomite is dependent on the
adsorbent dose and the initial concentration of dye. The optimum pH for removing
both dyes was found to be pH 10, however, the addition of NaCl in the process could
enhance the adsorption capacity. The data obtained from the adsorption isotherm
shows that the maximum adsorption capacities for methylene blue and crystal violet
onto diatomite are 93 and 75 mg/g, respectively, and the best fitting adsorption
isotherm for both dyes is the Langmuir model.

In column operation, the efficiency in removing mixed dyes, methylene blue
and crystal violet, is obviously dependent on the flow rate, particle size of the
adsorbent and bed depth of the packing. The best operating conditions of the column
(4 cm diameter) comprise a flow rate of 10 mL/min, a particle size of 18-35 mesh and
a bed depth of 30 cm. This presents the highest dye removal efficiency. The capacity of
the diatomite column was 65.66 mg /g for the mixed dyes of methylene blue and crystal
violet.

Thus, with an ability of adsorption of diatomite obtained in this study, it can
be concluded that the diatomite can be used as an adsorbent for removing fluoride and

basic dyes from an aqueous solution.
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