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(FC) and Sharp–Wentworth (SW) methods have been 
adopted to determine the various kinetic and thermody-
namic parameters. The decomposition reaction for terpoly-
mer was found to be of second order but higher order was 
obtained for the composite. From the results, the activation 
energy, frequency factor and entropy change support the 
good thermal stability of terpolymer and its composite.
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Introduction

Water plays a great role in our body system. Various con-
taminants are released to the wastewater with the rapid 
industrialization of human society, including heavy metal 
ions, which are seriously harmful to human health. Among 
all water contaminations, heavy metal ions such as Pb2+, 
Cd2+, Zn2+, Ni2+ and Hg2+ have high toxic properties 
which can cause severe health problems in animals and 
human beings.

It is well known that chronic cadmium toxicity is the 
inducement of Japan Itai–Itai disease. The harmful effects 
of Cd2+ also lead to a number of acute and chronic disor-
ders, such as renal damage, emphysema, hypertension, tes-
ticular atrophy, skeletal malformation, anaemia, and liver, 
kidney and brain damages. Slow inhalation of Cu(II) causes 
lung cancer. Several techniques have been developed for 
the qualitative and quantitative determination of such metal 
ions by ion exchange, solvent extraction, reverse osmosis, 
adsorption, complexation and precipitation. Ion-exchange 
process has been used in the recent years for the applica-
tion in waste water treatment, identification and removal of 
heavy metal ions.

Abstract A novel comparative account for the ion-
exchange and thermal decomposition of a terpolymer and 
its terpolymer/activated charcoal composite was performed. 
The terpolymer resin was synthesized involving o-toludine 
and semicarbazide with formaldehyde and the novel com-
posite was prepared using terpolymer and activated char-
coal. The structure and properties of the terpolymer and 
terpolymer/activated charcoal composite were observed by 
various characterization techniques such as elemental anal-
ysis, FTIR, UV–Visible, NMR (13C and 1H) and SEM. The 
heavy metal ion removal by the terpolymer and the com-
posite was performed by batch separation technique for the 
selected divalent metal ions, e.g., Cu2+, Zn2+, Co2+, Pb2+ 
and Cd2+. The study was extended to various concentra-
tions at different electrolytes, wide pH ranges and different 
rates. The selectivity of the order of removal of metal ion 
by the terpolymer was Zn2+ > Cu2+ > Co2+ > Pb2+ > Cd2+ 
and by the composite was Pb2+ > Cd2+ > Cu2+ > Co2+ > Z
n2+. The difference in the selectivity of order of metal ions 
may be due to the particle size, high porosity nature, large 
surface area, nature of the material and metal ions. Moreo-
ver, the ion-exchange results of the terpolymer and its com-
posite were compared with a commercially available resin. 
The thermal decomposition of the terpolymer and its com-
posite was investigated by TGA, as well. Freeman–Carroll 
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