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ABSTRACT

This work 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 adsorption capacity of adsorbents was investigated by FAAS technique. To achieve the optimum
adsorption conditions, time, temperatures, pH of adsorption, concentration of metal ion in aqueous
solutions and regeneration were studied. The adsorption equilibrium time of these heavy metals on
natural rubber and modified natural rubber were 1-2 hours. pH and temperature have only marginal
effect on the adsorption capacity. The optimum conditions for adsorption of Pb2+, Cd2+, and Cu’’ using
the grafted NR are in the range of 30 — 40°C at pH 4 — 5. The isotherms of adsorption of Pb’" and Cd™
were fitted to the Freundlich isotherm model, while Cu”" was fitted to the Langmuir isotherm. However,
the results from these two isotherms resulted in a similar behavior. The maximum adsorption capacity of
Pb2+, Cd”" and Cu” were 272.7, 267.2 and 89.7 mg/g modified rubber, respectively. Moreover, the
modified natural rubber was used for the removal of Pb2+, Cd”" and Cu’ ions of real samples of
industries effluents where the efficiency and regeneration were also investigated. The desorption
efficiencies of all metal ions adsorbed from standard solution using 4 M HNO, solution were higher than
99.5% while the desorption efficiency of Pb2+, Cd”" and Cu”" adsorbed from waste water were 98 —

100%, 97 — 100% and 95 — 100%, respectively, depending on the water quality.
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