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Efficient removal of transition metal ions using
poly(amidoxime) ligand from polymer grafted kenaf
cellulose†
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A desired copolymer, cellulose-graft-polyacrylonitrile was synthesized by a free radical initiating process
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and optimum reaction conditions were determined for maximum grafting yield (125%). The nitrile
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olymers were converted into the amidoxime ligand by oximation

cellulose grafted copolymer and poly(amidoxime) ligand were
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toelectron spectroscopy. The pH of the solution acts as a key factor

f metal ions using complexation of this ligand with some transition

tra of the [M–ligand]n+ complex was found to have a highest

.9% at pH 6. The reflectance spectra were increased by increasing

d peak at 700 nm was observed which indicates the charge transfer

rption capacity with copper was found to be superior; 326.6 mg g�1.

transition metal ions were also found to be strong; Fe3+, Co3+, Mn2+,

1.6, 241.7, 228.2, 204.2 and 224.3 mg g�1, respectively at pH 6. The

fitted significantly with the pseudo-second-order rate equation. The
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homogenous and monolayer. The reusability was checked by the
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is recognized as the side chains covalently attached to the main

chain of the cellulose backbone in ionic or free radical initiating
process.2,3 The initiator created radicals at various sites on the
cellulose backbone are highly reactive and ceric ion (Ce4+) has
a profound effect on the initiator because of its high efficiency
in graing.3 However, biodegradation is a serious problem for
natural polymers for long term applications in the adsorption
processes.3 Cellulose possess good chemical stability and
mechanical strength and these properties could be further
improved by using graing polymers onto cellulose and their
subsequent transformation into known chelating ligands for
the formation of metal ions complexes, an essential step in
chelating mechanism.4

Global warming, climate change, ice melting, sea level rise
and human activities have drastically reduced the availability of
fresh water for human utilization. However, increased volume
of pure water is an indisputable and to address this point
various water treatment technologies have been proposed and
applied at experiments and eld levels. However, there is still
a need for new technologies for wastewater treatment to meet
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