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Abstract

In this study, the adsorption of Methylene Blue dye from aqueous solutions using eggshells as an adsorbent
was analyzed. The concentration of the dye before and after adsorption was measured using UV-Vis spectroscopy.
Factors affecting the adsorption process were investigated, including contact time, adsorbent amount, initial dye
concentration, temperature, and the pH of the dye solution. Additionally, the adsorption isotherms and thermody-
namic aspects of the process were analyzed. The results showed that the adsorption process was rapid, with the
equilibrium time not exceeding 15 minutes. It was observed that the adsorption capacity increased as the amount
of adsorbent decreased from 1g to 0.1g, while the adsorption percentage increased with a higher amount of ad-
sorbent. Furthermore, the adsorption capacity increased with the initial dye concentration. The adsorption iso-
therm was found to fit the Freundlich model, and the isotherm shape was similar to the S-shape according to Giles'
classification. The results also indicated that adsorption decreased with increasing temperature, suggesting that
the process is exothermic. Thermodynamically, the positive value of Gibbs free energy (AG) indicated that the
adsorption process was non-spontaneous, while the negative enthalpy value (AH = -9.77 kJ/mol) confirmed the
exothermic nature of the process. Additionally, the adsorption capacity and efficiency were found to increase with
the basicity of the solution, reaching a maximum at a pH of approximately 10.5.
Keywords: Adsorption, Natural Adsorbents, Methylene Blue, Isotherm, Thermodynamics
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