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Abstract

In this study, a nanocomposite hydrogel was synthesized from Received: 19 April 2025
a biodegradable polymer (chitosan), grafted with acrylic acid and Accepted: 26 August 2025
crosslinked by polyethyleneimine. The hydrogel was prepared via Page Number: 68-83

the sol-gel method to enable selective platinum removal and recovery
from aqueous solutions. To enhance adsorption capacity and structural
integrity, graphene oxide nanoparticles were incorporated into
the network. Characterization by FTIR, BET, XRD and TGA confirmed
successful formation of the chitosan—grafted acrylic acid nanocomposite
hydrogel. TGA results indicated thermal stability up to 274°C. Adsorption
data were modeled using the Langmuir isotherm, yielding a maximum
capacity of 217.4 mg g*. A Gibbs free energy change of —1,473J mol™
was calculated, indicating spontaneity of the process. Across three
consecutive adsorption cycles, the graphene oxide-reinforced hydrogel
achieved platinum uptake efficiencies of 98%, 84.42% and 70.69%.
Corresponding desorption stages released 85%, 72% and 60% of
the adsorbed platinum, respectively.
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Figure 1. Synthesized nanocomposite hydrogel (a) Before and (b) After drying and (c¢) Schematic image showing

three-dimensional structure of hydrogel.
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Figure 2. (a) FTIR, (b) XRD, and (c) Schematic of synthesized hydrogel nanocomposite structure
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Figure 3. Microscopic images of synthesized nanocomposite hydrogel; (a) Sphericity of particles, (b) Presence of porous structure, and
(c) Microscopic image of graphene oxide nanoparticles, (d) Surface topography.
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Figure 4 .(a) Equilibrium swelling Ratio and (b) Thermal stability of synthesized nanocomposite hydrogel.
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Figure 5. Simultaneous platinum adsorption and release cycle by synthesized nanocomposite hydrogel.
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Table 1. A comparison between the efficiency of synthesized hydrogel and other adsorbent in platinum adsorption.

Adsorbent
magnetic cellulose hybrid
Polyethylene imine fibers crosslinked by polyvinyl chloride
CO[chitosan-AMPS-AA]/PEI-MBA
commercial 717 anion-exchange resin

Gr(Chitosan-grafted-AA)

Adsorption capacity Cycle Ref.
178 mg/g YES [8]
217.31 mg/g YES [42]
263.18 mg/g YES [28]
17.65 mol/0.1 gr resin NO [43]
217.4 mglg YES This study
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Figure 7. Platinum adsorption isotherms by synthesized nanocomposite hydrogel.
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