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ABSTRACT
Polyacrylonitrile (PAN) is an ideal polymeric matrix for adsorption purpose due to its tolerance to most solvents, thermal stability and abrasion resistance. In this study, active nitrile group was converted into amidoxime functional group to form a chelating sorbent. Cassava starch (CS) that contains hydroxyl moiety is well known as an effective biosorbent for the removal of heavy metal ions in aqueous solution. The selection of CS to enhance adsorption capacity of PAN-based sorbent is an advantage due to its high availability. Batch adsorption was performed to identify the binding property of Cu(II) ion. The influence of pH, contact time, adsorbent dosage and initial metal concentration during adsorption of Cu(II) ions onto CS, poly(AN-g-CS) and amidoxime-modified poly(AN-g-CS) were carried out. The maximum adsorption capacities of CS, poly(AN-g-CS) and amidoxime-modified poly(AN-g-CS) were 20.12 mg.g-1, 5.28 mg.g-1 and  75.76 mg.g-1, respectively at pH 5. The adsorption kinetic study showed that the optimum time required for the Cu(II) ions to attain saturation level was 1 hour. The adsorption kinetic and equilibrium data were well fitted to the pseudo-second order model and the Langmuir isotherm model, respectively. The adsorption studies were carried out using industrial effluent waste at KualitiAlamSdn. Bhd. Malaysia. It was found that the removal efficiencies of amidoxime-modified poly(AN-g-CS) towards Cu(II) ions was 43%, whilst the removal efficiencies towards Cr(III) and As(III) were 47% and 29% respectively. This study demonstrated that amidoxime-modified poly(AN-g-CS) has potential to be applied as an adsorbent to remove heavy metal ions from wastewater.
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