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Abstract

This study aims to extract amorphous silica from El-Oued region sand using the sol-gel
method and to evaluate its efficiency in the adsorption of Crystal Violet (CV) dye.
Physicochemical characterization techniques confirmed the success of the extraction
process, yielding a silica recovery rate of 80.6%. X-ray diffraction (XRD) analysis revealed
the formation of amorphous nano-silica. Furthermore, Fourier-transform infrared
spectroscopy (FTIR) demonstrated an improvement in the purity of the silica and the
disappearance of a large ratio of impurities. Scanning electron microscopy coupled with
energy-dispersive X-ray spectroscopy (SEM/EDX) results also illustrated changes in the
surface morphology and the dominance of the SiO; percentage after treatment. When the
prepared silica was applied to remove Crystal Violet dye, the removal efficiency reached
approximately 92%. Adsorption kinetics studies showed that the pseudo-second-order model
(R? =0.999) was the most compatible, indicating the dominance of Physisorption. Isotherm
studies indicated that the Langmuir model (R?> = 0.957) provided a better fit than the
Freundlich model (R? = 0.942), suggesting monolayer adsorption. Additionally, te
thermodynamic study revealed that °AG is negative, confirming that the adsorption is a
spontaneous process. These results confirm the potential of valorizing sand from the E1-Oued
region to extract silica and utilize it as an effective adsorbent for treating wastewater

contaminated with dyes .

Keywords: Sand, Silicon dioxide, Sol-gel method, Water treatment, Adsorption,
Crystal Violet.
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