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The removal of synthetic dye from synthetic wastewater using natural montmorillonite (MMT)
and chitosan-coated-montmorillonite (CTS-MMT) has been studied. The experiment was divided into 3
parts. Firstly, the preparation and analysis of adsorbents were investigated. The intercalation of chitosan
on MMT results in the expansion of basal spacing (d,,,) from 1.27 nm of MMT to 1.40 nm of CTS-MMT
analyzed by X-ray diffraction technique. The BET analysis indicates that specific surface area of MMT
after intercalation decreases whereas average pore radius increases. An increase of C, H and N contents of
CTS-MMT confirms the chitosan intercalation on MMT. Dye adsorbed on CTS-MMT was confirmed by
increasing of % organic matter in CTS-MMT after adsorption. Secondly, the single-stage batch adsorption
was investigated. Efficiency of dye adsorption by both adsorbents was determined using 14 chemical
dyes. The result indicates that the CTS-MMT has percent dye removal higher that of MMT. The
experimental data conform to both Langmuir and Freundlich isotherms depending on dye species. It was
found that at contact time of 900 min exhibiting the dye adsorption reaches equilibrium at this time
interval. The experimental data fitted well to the pscudo-second order kinetic model indicating the
adsorption rate was controlled by chemical adsorption. Finally, the dye adsorption in fixed-bed column
was studied with different initial dye concentrations of 50-200 mg/L, flow rate of 5-15 mL/min and bed
height of 10-20 cm. It was observed that the breakthrough curve was s-shape, the maximum adsorption
capacity (q,) was 35.81 mg/g obtained at initial dye concentration of 100 mg/L, flow rate of 3.60 mL/min
and 20 cm bed height. The CTS-MMT has shown high effective on dye removal from synthetic

wastewater.



