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ABSTRACT T oty

Research subject: The presence of heavy metal ions in surface and underground water, followed by their infiltration into drinking water at high
concentrations, poses irreparable risks to human health and the environment. In this context, solid-phase extraction (SPE) has recently been recognized
as a routine and practical method for removing heavy metals from water and wastewater samples. Consequently, the development of selective adsorbents
for application in the SPE method is of significant importance in environmental studies.

Research Approach: In the present study, polyvinyl alcohol (PVA) molecules were functionalized onto Fe:04@SiO: core-shell nanoparticles using
cyanuric chloride and triethoxysilyl propylamine compounds. The synthesized nanoparticles were then employed as an effective adsorbent for the
removal of Pb?* ions from aqueous solutions. The structural characteristics, morphology, and particle size were analyzed using Fourier-transform infrared
(FTIR) spectroscopy, energy-dispersive X-ray spectroscopy (EDX), X-ray diffraction (XRD), thermogravimetric analysis (TGA), vibrating sample
magnetometry (VSM), transmission electron microscopy (TEM), and scanning electron microscopy (SEM). Furthermore, the key operational parameters
affecting adsorption performance were evaluated to optimize the adsorption capacity for the effective removal of heavy metal contaminants.

Main Results: The optimal adsorption capacity of 89% was achieved under the following conditions: pH 7, a contact time of 35 minutes, 32 mg of
adsorbent in 50 mL of solution with an initial Pb** concentration of 72.52 mg/L (0.35 mmol/L), at ambient temperature. Additionally, the synthesized
nanoadsorbent demonstrated recyclability for up to five adsorption-desorption cycles without a significant decline in functional efficiency.
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Table 1 Applied chemicals and reagents

Company Purity/ % Formulas Name
Merck 99> Si(OC2Hs)4 Tetra ethoxy silane
Merck 99> FeCl2.4H0 Iron chloride (I1)
Merck 97> FeCls.6H20 Iron chloride (I11)
Merck 96 C2HsO Ethanol
Merck 99.5> (EtO)3SiCH2CH2CH:CI 2- chloropropyl ethoxy silane
Merck 99 NaOH Sodium hydroxide
Merck 99> CsH/NO Dimethyl formaldehyde
Merck 37 HCI Hydrochloric acid
Merck 99.5> CeHisN Tri ethyl amine

- - H20 Distilled water

Merck 98> NH[CH2CH2CH20H]2 Bis-(3-hydroxy propyl)-amine
Sigma 99 C3ClsNs Cyanuric chloride
Sigma 99> C4HsO Tetrahydrofuran
Merck 99 [CH2CH(OH)]n Polyvinyl alcohol
Sigma 99> CsHi9N Dy isopropyl ethyl amine
Merck 99> Pb(NOs)2 Lead nitrate (I1)
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Table 2 The comparison between the various adsorbent in Pb?* removal

Adsorbent Adso(rril)g/%r)w/gggauty Ref.

Imprinted chitosan epichlorohydrin 30.5 [41]

Polyhydroxybutyrate-b-polyethyleneglycol-block copolymer 19.6 [42]

Na-Montmorillonite 9.58 [43]

Poly(2-hydroxyethylmethacrylate-N-vinyl imidazole)-cryogel 7.62 [44]

Meranti sawdust 3.19 [45]

CuO nanoparticles 3.31 [46]

Oryza sativa L. husk 8.6 [47]

Multi-walled carbon nanotubes 17.5 [48]

Fly ash 15.1 [49]

Thiol-functionalized cellulosic biomass 28.7 [50]

Acid activated bentonite 8.9 [51]

Poly2-hydroxyethyl methacrylate (PHEMA) 3.0 [52]

P. chrysosporium 12.3 [53]

Bamboo charcoal 25 [54]

Coir6 18.9 [55]

FesOas/cyclodextrin polymer 64.5 [56]

Iron oxide NPs 29.0 [28]

Magnetic Fe3O4 baker’s yeast biomass 89.2 [57]

Chitosan/magnetite NPs 63.3 [29]
Fes0s@SiO2-TCT-PVA 100.8 Thit%rde;e“t
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