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and its adsorption capacities calculated based on the 
Langmuir isotherm for MB and MG were 1,538.5 and 
917.4 mg g−1, respectively. The dye adsorption data fit-
ted well to the pseudo-second-order model and Langmuir 
model at 25 °C with pH 5.8.
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Introduction

Dyes are extensively used in chemical industries, such as 
textile, printing, food, paper, cosmetics and plastics indus-
tries. However, the release of dyes into the environment is 
harmful, not only because of their color, but also due to 
the fact that many dyes and their degradation products are 
mutagenic and/or toxic to living organisms [1]. Therefore, 
dye removal from the contaminated water has been con-
sidered a worldwide problem and has attracted the atten-
tion of academia and industry. At present, various treatment 
techniques, such as photocatalysis [2], electrochemical 
oxidation [3], advanced oxidation [4], adsorption [5], and 
biological methods [6], have been developed to remove 
dyes from aqueous solutions. Among all the techniques for 
wastewater treatment, adsorption has been recognized as 
one of the most convenient and effective methods for the 
removal of pollutants because of its low initial investments, 
simple design, easy operation, high efficiencies, and eco-
friendly nature [5, 7]. Although activated carbon has been 
widely used in adsorption, its microporous nature has lim-
ited the pore utility and the adsorption capacity for large 
molecules [8].

In recent years, hydrogels with three-dimensional net-
work structure as well as functional groups have received 

Abstract In this work, a novel chitosan/P(2-acryla-
mido-2-methyl-1-propanesulfonic acid-co-acrylic amide) 
(CS/P(AMPS-co-AM)) hydrogel was successfully prepared 
by a simple one-step method using glow-discharge-electrol-
ysis plasma (GDEP) initiated copolymerization, in which 
N,N′-methylenebisacrylamide was used as a cross-linking 
agent. A copolymerization mechanism of AMPS and AM 
onto CS initiated by GDEP was proposed. The structure, 
thermal stability and morphology of CS/P(AMPS-co-AM) 
hydrogel were characterized by Fourier transform infrared 
(FTIR), X-ray diffraction (XRD), TG/DTG, and scanning 
electron microscope (SEM). This hydrogel was employed 
as an absorbent for the removal of methylene blue (MB) 
and malachite green (MG) from aqueous solutions. The 
effects of pH, contact time and equilibrium concentration 
on the dye adsorption were investigated batchwise. FTIR 
and XRD indicated that AM and AMPS were grafted 
onto the CS backbone successfully, forming copolymer. 
TG/DTG suggested that grafted AMPS and AM onto 
CS could change the thermal stability of the CS. SEM 
showed a unique three-dimensional porous structure for the 
CS/P(AMPS-co-AM) hydrogel. The optimum pH for the 
removal of cationic dyes was 5.8, and time of adsorption 
equilibrium was achieved in 90 min. The CS/P(AMPS-co-
AM) hydrogel exhibited a very high adsorption potential, 

 * Jie Yu 
yujie741008@163.com

 * Quanfang Lu
quanfanglu@163.com

1 College of Chemistry and Chemical Engineering, Northwest 
Normal University, Lanzhou 730070, China

2 Editorial Department of the University Journal, Northwest 
Normal University, Lanzhou 730070, China

https://link.springer.com/article/10.1007/s13726-016-0434-8

http://crossmark.crossref.org/dialog/?doi=10.1007/s13726-016-0434-8&domain=pdf



