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ABSTRACT

Chitosan particles were prepared as a polymeric adsorbent by crosslinking method
using glutaraldehyde as a crosslinker. The crosslinked chitosan particles were
characterized by means of Fourier transform infrared (FTIR) spectra, scanning electron
microscopy (SEM) and Brunauer, Emmett and Teller (BET) surface area analysis. The
crosslinked chitosan particles were investigated for the removal availability of textile
dyes from aqueous solution. For this purpose, the adsorption of Dimozol Red (DR) and
Dimozol Yellow (DY) was studied in batch mode under various parameters such as
adsorbent dosage. pH, contact time, temperature and initial dye concentration. The
experimental results show that the adsorption was pH dependent with a high adsorption
capacity of DR and DY in acidic range. Adsorption of textile dye ions reached
equilibrium concentration in 72 hours. The adsorption capacities of the synthesized
chitosan was 26.6 mg/g for dye DR and 28.2 mg/g for dye DY. The pseudo-second-
order kinetic model provided the best fit to the experimental data for the adsorption of
DR and DY textile dyes by the chitosan particles. The equilibrium adsorption data were
analyzed by Langmuir, Freundlich and Dubinin-Radushkevich isotherm models.
Thermodynamic parameters such as enthalpy change (AH®), free energy change (AG®) and
entropy change (AS°) were estimated. The adsorption process was found to be
spontaneous and exothermic in nature. Results indicated that the synthesized chitosan was
shown to be a promising adsorbent for the removal of dyes from aqueous solutions.
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