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Abstract

This research aimed to study the efficiency of adsorbent materials prepared from red tea leaves residues in the adsorption of methylene blue (MB)
dye from an aqueous solution. Two surfaces were prepared from tea leaves residues; namely, the dry powder DM and the charcoal powder CM.
The effect of contact time, adsorbent amount, pH, and initial concentration on the adsorption process were evaluated. The experimental results
were also compared with some theoretical models of isotherms, thermodynamics, and kinetics of adsorption processes. The results showed that
the highest adsorption capacity was for the dry powder (11.50 mg/g) at pH 7.0, while it was for the charcoal (10.60 mg/g) at pH 10.0. The results
also showed that the dye removal process was very fast for both surfaces, where the equilibrium state was reached within 10-15 minutes. It was
found that the pseudo-second-order model and the Freundlich model fit well with the experimental results, while the Langmuir model for isotherms
was not suitable for the dry surface. The thermodynamic study showed that the adsorption process was endothermic and temperature-dependent,
where the values of entropy change (AS®) were positive for both surfaces, while the free energy change (AG®) was negative for the dry surface
and positive for the charcoal surface and low at standard conditions, indicating a slight increase in randomness and spontaneity of the process at
high temperatures. This research shows that red tea leaves residues can be used as effective and cheap adsorbent materials for removing dyes from

polluted water.
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