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ABSTRACT
A graft copolymerization was performed using free radical initiating process to prepare the poly(methyl
acrylate) grafted copolymer from the tapioca cellulose. The desired material is poly(hydroxamic acid)
ligand, which is synthesized from poly(methyl acrylate) grafted cellulose using hydroximation reaction.
The tapioca cellulose, grafted cellulose and poly(hydroxamic acid) ligand were characterized by Infrared
Spectroscopy and Field Emission Scanning Electron Microscope. The adsorption capacity with copper was
found to be good, 210 mg g¡1 with a faster adsorption rate (t1/2 D 10.5 min). The adsorption capacities for
other heavy metal ions were also found to be strong such as Fe3C, Cr3C, Co3C and Ni2C were 191, 182, 202
and 173 mg g¡1, respectively at pH 6. To predict the adsorption behavior, the heavy metal ions sorption
onto ligand were well-fitted with the Langmuir isotherm model (R2 > 0.99), which suggest that the
cellulose-based adsorbent i.e., poly(hydroxamic acid) ligand surface is homogenous and monolayer. The
reusability was checked by the sorption/desorption process for six cycles and the sorption and extraction
efficiency in each cycle was determined. This new adsorbent can be reused in many cycles without any
significant loss in its original removal performances.

KEYWORDS
Tapioca cellulose; poly
(hydroxamic acid) ligand;
heavy metals; adsorption

1. Introduction

Heavy metals do not easily degrade into harmless end prod-
ucts, which cause the environmental pollution and as well as
potential threat to humans and animals. At present, various
technologies are available for heavy metals removal from
wastewater. Heavy metals contamination are occasionally
found in many industries such as metal plating, mining opera-
tions, tanneries, chloro alkali, radiator manufacturing, smelt-
ing, alloy and storage battery industries (1). Due to serious
problems with heavy metals, a number of treatment methods
have therefore been applied to prevent environment pollution,
such as precipitation, adsorption, and ion exchange and
reverse osmosis to remove heavy metals (1–3). Heavy metals
are removed by precipitation method in which the lime is
added to raise the pH for chemical coagulation and ultimately
precipitation is formed and then chemical coagulation
induced secondary pollution (4, 5). The precipitated heavy
metals with intractable sludge must be treated, and disposal is
often at high cost. Therefore, the need for an effective tech-
nique to overcome this drawback is essential to treat industrial
effluents.

Keeping the problem to environment pollution in mind we
have anticipated to use low-cost biodegradable natural poly-
mer i.e., cellulose can be chemically modified to achieve

efficient adsorption of heavy metal ions (7). Among various
techniques to cellulose modification, a simple technique can be
applied in which the cellulose backbone can be tailored with
chelating or metal binding functional groups attached with the
primary or secondary hydroxyl groups of anhydro-glucose
unit (AGU). The cellulose backbone can be grafted with the
desired monomers and the subsequent functionalization of the
grafted copolymer chains with known chelating ligand as a
useful adsorbent (8, 9). The hydroxyl groups of cellulose back-
bone are reactive as a free radical active site with a ceric ion
(Ce4C) initiator for high efficiency in grafting (9). The cellulose
grafted copolymer products possess good chemical stability
and mechanical strength and subsequent transformation into
known chelating ligands for the formation of metal ions com-
plexes can be an effective adsorbent (10).

In this report, we extracted pure white cellulose from the
tapioca root using conventional method and pure cellulose is
grafted with poly(methyl acrylate) by using free radical initi-
ation method. The grafting of methyl acrylate onto tapioca
cellulose under various experimental conditions and charac-
teristics of grafting parameters were optimized. Further, we
have synthesized a new poly(hydroxamic acid) chelating
ligand from the tapioca cellulose-graft-poly(methyl acrylate)
(PMA) for heavy metal ions removal from aqueous media.
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