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ABSTRACT

This research focuses on the preparation of modified natural rubber, by placing the sulfonic acid
functional group on the main chain, with the aim to remove heavy metals from aqueous solution. The
chemical structure of the graft copolymer was characterized by "H NMR spectroscopy. It was found that
the chemical structure of the grafted product was observed at 1.58 ppm. Furthermore, the effect of type
of initiator, acidity-regulators, temperature, time and amount of acrylamido sulfonic acid monomer
(AMPs) were studied. The maximum grafting content was about 68%, which was obtained under the
optimum condition using K,S,O, as initiator, NaHCO, as acidity-regulators and 100% by mole of rubber
of AMPS at 40°C after 4 h. Nonetheless, the increasing in graft copolymer resulted in high water
solubility of modified natural rubber. Consequently, the precipitation of rubber and the removal of
polyacrylamido sulfonic acid homopolymer were relatively difficult. For this reason, heavy metal
uptakes of modified natural rubber with grafted contents of 15%, 25% and 40% were chosen
respectively.

On the adsorption of heavy metals (Cd2+, Cu’" and Cr3+) from aqueous solution, commercial
resin, natural rubber (NR) and modified natural rubber (gl — g4) were studied as adsorbents. The
adsorption capacity of adsorbents was investigated by FAAS technique. To achieve the optimum
adsorption conditions, the influence of the amount of polyacrylamido sulfonic acid (PAMPs) grafted onto
natural rubber, time of adsorption and concentration of metal ion in aqueous solutions were studied. The
results demonstrated that the ability of heavy metal adsorption increased with increasing in grafted
amounts of copolymers. The adsorption equilibrium time of these heavy metals on commercial resin and
natural rubber/modified natural rubber were 30 minutes and 1-2 hours, respectively. The isotherms of
adsorption were fitted to the Freundlich isotherm model, demonstrating that the adsorption process might
be multilayer adsorption. Based on the experimental data and Freundlich isotherm, the adsorption
capacity was in the following sequence; Cd” > Ccu” > Cr’". The maximum Freundlich adsorption
capacities (K, of Cd2+, Cu’"and Cr’” were obtained from commercial resin at 295.3, 60.7 and 5.7 mg (x
10”)/g. While, the highest efficiency modified natural rubber (g2) was observed at 124.9, 84.1 and 0.78

mg (x 10°)/g, respectively.
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