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Abstract

This study aims to utilize and valorize a natural resource in the treatment and purification of
contaminated water. A new and recoverable material, modified chitosan/clay (Cs/Cly), was
developed for the removal of Congo Red dye (CR) from aqueous solutions. The physical
and chemical properties were studied using Fourier-transform infrared spectroscopy (FT-
IR) and zero point charge (pHpzc) analysis. The Behnken-Box design was used to
investigate the factors affecting the dye removal efficiency, as well as the adsorption process
variables (adsorbent dosage, solution pH, temperature, and contact time). The obtained
results showed that the highest removal percentage of CR dye (96.731%) could be achieved
under optimal adsorption conditions (adsorbent dosage of 0.08g, solution pH of 4,
temperature of 60°C, and contact time of 20 minutes). The adsorption results were well
described by first-order kinetic model, and the adsorption isotherm followed the Langmuir
model with a correlation coefficient (R?=0.88). The thermodynamic study indicated that the
process was heat-driven and spontaneous in nature. The maximum adsorption capacity was
found to be 165.2 mg/g. These findings confirm that Cs-Benz/Cly. is a superior, recoverable,
and environmentally friendly adsorbent material. The outcomes of this research can open
avenues for other potential important applications such as real wastewater treatment and
removal of heavy metal ions.

Keywords: Schiff base, chitosan, CR dye, adsorption, organic pollutants.
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