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Abstract

This study evaluates the efficiency of Sillimanite clay as a cost-effective
adsorbent for the removal of industrial dyes from aqueous solutions. The
investigation focused on three dyes: Malachite Green, Malachite Green
Oxalate, and Methyl Orange.Various parameters influencing the
adsorption process were investigated, including initial dye concentration,
contact time, pH value, and temperature. Experimental results obtained
under optimal conditions (natural pH and a contact time of 90 minutes)
demonstrated a significant variation in removal efficiency. Sillimanite
clay achieved the highest adsorption capacity for Malachite Green at
89.5%, followed by Malachite Green Oxalate at 82.5%, while Methyl
Orange recorded the lowest removal rate at 21.25% .Furthermore, the
kinetic and thermodynamic aspects of the process were analyzed. The
kinetic study revealed that the adsorption data precisely followed the
pseudo-second-order model, indicating that the process is governed by
the interaction between the adsorbent and the adsorbate. Additionally,
thermodynamic parameters were determined to assess the nature and

spontaneity of the adsorption process.
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