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Abstract: A cellulose-graft-poly(methyl acrylate) was synthesized by free radical initiating process and the ester functional
groups were converted into the hydroxamic acid ligand. The intermediate and final products are characterized by FT-IR, FE-
SEM, HR-TEM and XPS technique. The pH of the solution acts as a key factor in achieving optical color signals of metal-
complexation. The reflectance spectra of the [Cu-ligand]n+ complex was found to be a highest absorbance at 99.8 % at pH 6
and it was increased upon increasing of Cu2+ ion concentrations and a broad peak at 700 nm was observed which indicated the
charge transfer (π-π transition) metals-Cu complex. The adsorption capacity of copper was found to be superior (336 mg g-1)
rather than other transition metals such as Fe3+, Co3+, Cr3+, Ni2+, Mn2+ and Zn2+ were 310, 295, 288, 250, 248 and 225 mg g-1,
respectively at pH 6. The experimental data of all metal ions fitted significantly with the pseudo-second-order rate equation.
The transition metal ions sorption onto ligand were well fitted with the Langmuir isotherm model (R2>0.99), which suggested
that the cellulose-based adsorbent known as poly(hydroxamic acid) ligand surface is homogenous and monolayer. The
reusability of the poly(hydroxamic acid) ligand was checked by the sorption/desorption process up to ten cycles without any
significant loss in its original sensing and removal performances.
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Introduction

The availability of fresh water for human utilization has

substantially decreased because of global warming, climate

change, sea level rise and human activities. But, to increase

the volume of pure water is indisputable and to meet this

point various water treatment technologies have been

proposed and used at laboratories as well as field levels.

Besides, there is yet a need for new technologies for wastewater

treatment to come across the current regulatory limit of

various metal ions discharge into the water-bodies. The

aqueous wastes from many industrial effluents like metal

plating, mining, tanneries, chloro-alkali, radiator manufacturing,

smelting, alloy industries and storage battery industries are

observed to be polluted with toxic metal ions in a remarkable

amount [1]. Concerning these serious issues, scientists have

been taken a lot of steps to prevent the environmental

pollution. For example, toxic metal ions have been separated

by the methods like precipitation, adsorption, ion exchange

and reverse osmosis processes [1]. In some cases, wastewater

treatment by precipitation has been followed by adsorption

onto activated carbons to remove metal ions at highest level

[2]. Though, it appears to be quite successful in treating

industrial effluents, chemical coagulation often brings out

secondary pollution due to added chemical substances [2].

Toxic metal precipitation also produces intractable sludge

that must be treated often with high disposing cost [2,3].

Thus it is crucial to develop a new method which can meet

the green sustainable technique to remove the toxic metals

form the industrial effluents without producing other toxic

substances. 

Currently scientists are interested for green sustainable

and renewable resources. Looking into low cost environmental

friendly and renewable resources as well as sustainable

processes cellulose could be the most satisfactory material

due to its advantages like large abundance in nature, low-

density, bio-renewability, universal availability, low cost and

interesting mechanical properties. The cellulose backbone can

be chemically modify and some suitable chelating ligand

can be incorporated onto the cellulose surface and the

chemically remodeled cellulose can efficiently adsorb toxic

metal ions [4]. The skeleton of cellulose could be adjusted

with chelating or metals binding functional groups by means

of attaching and changing of primary or secondary hydroxyl

groups present in glucose units. It is an attractive as well as

economical method to graft selected monomers to cellulose

backbone through direct coupling and following functionalization

of the grafted copolymer chain with accepted chelating

components. The grafted copolymer is identified as the side

chains covalently attached to the main chain of the cellulose

skeleton in ionic or free radical initiating process [5,6]. Ceric

ion (Ce4+) having greater efficiency in grafting has strong

impact on the initiator, which generates highly reactive free

radicals at different sites on the cellulose backbone [6].

Nevertheless, the long term uses of natural polymers in the

adsorption processes suffer severely form their biodegrading

property [6]. Although cellulose have good chemical stability

as well as mechanical strength, these properties could be*Corresponding author: lutfor73@gmail.com
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