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As a result, p(EPMA-co-METAC) hydrogel appeared to be 
suitable for the removal of CBB from aqueous solutions.
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Introduction

Hydrogels are three-dimensional cross-linked networks 
of hydrophilic polymers that may absorb and hold thou-
sand times of water of their own weights and volume in 
the aqueous environment [1]. For many years, researchers 
have developed and characterized environmental stimuli-
sensitive hydrogels which can be made by volume phase 
transition in response to a variety of external stimuli fac-
tors, such as changes in pH, solvent compositions, salt con-
centration, temperature, and electric and magnetic fields 
[2–4]. They are widely studied and applied in different 
application areas such as medicine, pharmacy, biotechnol-
ogy, agriculture, food industries, etc. [5–7]. Among these, 
pH-sensitive hydrogels have been extensively investigated 
in environmental application as adsorbents [8–10]. For 
example, Solpan et al. [9] studied the efficiency of color 
removal of methyl violet (MV) dye from wastewaters 
using poly(acrylamide-co-acrylic acid), p(AAm-co-AAc), 
hydrogels.

In recent years, dye contamination has become a major 
environmental problem, both at the national and interna-
tional level due to growing use of a variety of dyes. Dyes 
usually have large groups of organic compounds and highly 
toxic substances which are more stable under biologi-
cal degradation and may be potentially carcinogenic and 
mutagenic [11–13]. Among the various dyes, Coomassie 

Abstract A novel superabsorbent polymer poly(2,3-
epoxypropyl methacrylate-co-2-(methacryloyloxy)ethyl tri-
methyl ammonium chloride), p(EPMA-co-METAC), was 
prepared simply by free radical aqueous copolymerization 
reaction of 2,3-epoxypropyl methacrylate (EPMA) and 
2-(methacryloyloxy)ethyl trimethyl ammonium chloride 
(METAC) using N,N′-methylenebisacrylamide (MBA) as 
a cross-linking agent and ammonium persulfate (APS) as 
a free radical initiator. The chemical structures of hydrogel 
were confirmed by FTIR and elemental analysis. The swell-
ing behavior of the hydrogel samples was investigated under 
different experimental conditions such as time, pH, ionic 
strength and different media. In the second part of this study, 
the superabsorbent hydrogels were tested for the removal of 
an anionic dye, i.e., Coomassie Brilliant Blue G-250 (CBB), 
a molecule having a marked amphiphilic character, from 
aqueous environment. Finally, isotherm adsorption data 
of dye on hydrogels were modeled according to Langmuir 
and Freundlich isotherm models. The results revealed that 
the experimental data was correlated by both of them. Also, 
the kinetic parameters for the adsorption process of the dye 
were investigated based on the different kinetic models 
such as pseudo-first-order and second-order models and the 
adsorption kinetics followed well the pseudo-second-order 
model. Novel superabsorbent polymer samples also show 
good anionic dye absorbency and excellent swelling ability. 
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