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Abstract

The rapid expansion of global industrial activities has led to an acute crisis that poses a
great threat to ecosystems, specifically the pollution of fresh water resources. This
research aims to address this problem by investigating the synthesis of a new (Cs-
TiO2/EDTA) composite material designed as an effective adsorbent to remove methyl
orange dye, MO, as one of the chemical pollutants from aqueous solution by improved
chitosan. A comprehensive characterization of the adsorbents was performed using a
range of advanced analytical techniques, including infrared spectroscopy, X-ray
diffraction, surface analysis, electron microscopy, and ultraviolet spectroscopy facilitated
by real-time infrared spectroscopy. Moreover, the study examined the main factors (TiO2
loading, adsorbent amount, pH, temperature) that affect the adsorption process, and the
results showed that the optimal values were as follows: TiO2 loading 50%, adsorbent
amount g0.09, pH 4 , temperature 40 °C, using Response Surface Methodology (RSM-
BBD).Notably, the Langmuir model produced a maximum adsorption capacity of 340.5
mg/g.In general, this research not only contributes to the development of an effective
adsorbent for the removal of the dye methyl orange MO But it also explores the potential
applications of composite materials.

Keywords: methyl orange ¢ Microscopic particles of titanium dioxide surface
response methodology« adsorption .
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