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ABSTRACT

Batch adsorption studies were carried out for the removal of cadmium ion (Cd2+ ion) and
methyl red (MR) from aqueous solutions using poly(azomethinethioamide) (PATA) resin
which is having pendent chlorobenzylidine ring. PATA was characterized by FT-IR spectros-
copy, NMR spectroscopy, transmission electron microscope (TEM), and scanning electron
microscope (SEM) techniques. Parameters like pH, initial dye and metal ion concentration,
adsorbent dose, and contact time have been studied. Maximum adsorption was observed at
pH 6 for Cd2+ and at 7 for MR. Langmuir, Freundlich, Dubinin–Raduskevich (D–R), and
Temkin adsorption models were applied to describe the equilibrium isotherms. The maxi-
mum monolayer adsorption capacities of Cd2+ ion and MR dye are found to be 100 and
90.9mg/g, respectively. The adsorption of Cd2+ ion and MR follows second-order kinetics.
The thermodynamics parameters such as DG˚, DH˚, and DS˚ were also evaluated. The
adsorbed Cd2+ ion and MR were eluted by treatment with 0.2N HCl solutions, and the
adsorption efficiency of the PATA was retained even after several cycles.
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1. Introduction

Water sources have been polluted by metals and
dyes all over the world due to the effluents from
many industries like electroplating, battery, textile,
leather, tanning, paper industries, etc. These industries
release heavy metals and dyes as major pollutants into
the environment [1–3]. These heavy metal ions and
dyes are dangerous pollutants, causing environmental
and health problems to human being and aquatic

animals. Among various heavy metal ions and dyes,
we had selected to remove the cadmium ion and a
cationic dye methyl red (MR) from aqueous solutions
due to their following harmful effects. Cadmium is a
toxic metal; it affects the aquatic life and food web
even at very low concentrations. The harmful effects
of cadmium include lung cancer, anemia, acute and
chronic effects like renal dysfunction/nephropathy,
osteomalacia, itai–itai, kidney damage, etc. [4]. MR is
a cationic dye and causes cancer, skin irritation,
allergy, and dermatitis to humans [5]. These metals
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