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ABSTRACT

Research subject: In this study, glucosamine-functionalized core—shell nanoparticles were synthesized. Subsequently, the nanoparticle synthesis was
confirmed using various characterization techniques, and the synthesized nanoparticles were applied for heavy metal separation. To this end,
Fe;04@Si0, magnetic core—shell nanoparticles were synthesized via co-precipitation and Stober methods. The core—shell nanoparticles were
subsequently functionalized with cyanuric chloride and glucosamine. Glucosamine-functionalized nanoparticles were used as effective adsorbents for
the removal of cadmium ions from aqueous solutions via solid-phase extraction.

Research approach: Morphological, structural, and magnetic properties, as well as particle size of the nanoparticles during synthesis, were investigated
using transmission electron microscopy (TEM), field emission scanning electron microscopy (FE-SEM), dynamic light scattering (DLS), and X-ray
diffraction (XRD). Additional analyses included Fourier-transform infrared spectroscopy (FT-IR), thermogravimetric analysis (TGA), energy-dispersive
X-ray spectroscopy (EDX), and vibrating sample magnetometry (VSM). Subsequently, the effects of various parameters—including adsorbent dosage,
contact time, and solution pH—on adsorption performance were investigated.

Main results: The results indicated that the maximum cadmium adsorption capacity (145 mg/g) was achieved when 15 mg of adsorbent was added to
50 mL of solution with an initial concentration of 0.4 mmol/L over 18 minutes at pH 7. In addition, the synthetic nanoadsorbent was recycled and reused
for six consecutive adsorption—desorption cycles using a magnet, without significant loss in adsorption performance. Glucosamine-functionalized core—
shell nanoparticles are proposed as a promising technology for water and wastewater treatment, owing to their high adsorption capacity and reusability
in sequential adsorption—desorption cycles.
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Figure 1 Schematic of the step-by-step synthesis of the synthetic
Fe304@Si02-TCT-GA nanosorbent
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