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Abstract:

This study focuses on the development and evaluation of an advanced hybrid composite as
a Nano filter for the treatment of wastewater contaminated with heavy metals, aligning
with the principles of sustainable green chemistry and low-cost environmental solutions.
The experimental work involved modifying and enhancing the surface properties of
natural clay sourced from the "Oued N'sa" region in (Ouargla Province) through physical
and chemical purification. This purified clay was then composited with chitosan, bio-
extracted from pink shrimp (Parapenaeus longirostris) shell waste. To boost the
efficiency of the hybrid material, it was impregnated with silver nanoparticles (Ag-NPs)
synthesized via an eco-friendly green route using the aqueous extract of pennyroyal mint
(Mentha pulegium) leaves as a natural reducing and stabilizing agent. The resulting novel
composite (Clay/Chitosan/Ag-NPs) was employed as an adsorbent for the removal of
toxic lead ions (Pb?*) from aqueous solutions. The application results demonstrated
excellent adsorption efficiency of the developed composite. Furthermore, the optimum
experimental parameters influencing the removal process, such as contact time and
adsorbent dosage, were evaluated and established. This study opens promising horizons
for utilizing this innovative nanomaterial as an efficient, economic, and eco-friendly
alternative in water treatment plants and filtration systems.

Keywords: Oued N'sa Clay, Chitosan, Silver Nanoparticles, Green Synthesis, Adsorption,
Lead (Pb?*) Removal.



