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Synthesis of Polyaniline-Polysaccharide Composite Hydrogels for
Dye Adsorption

WU Zelin ,XIONG Huizhi, YU Xianghua LI Liang’
School of Materials Science and Engineering, Wuhan Institute of Technology, Wuhan 430205, China

Abstract: To expand the application of polyaniline, polysaccharide, such as sodium alginate or chitosan, was
introduced into the reaction system of aniline polymerization. Polyaniline-polysaccharide composited hydrogels
were successfully obtained in one-step reaction with the aid of phytic acid as both dopant and gel prompter.
Fourier-transform infrared spectrometry and scanning electron microscopy were carried out to characterize the
structure and morphology of polyaniline-polysaccharide composited hydrogels. Moreover, the dye (congo red,
methyl orange, and methylene blue) adsorption properties of the as-prepared polyaniline-polysaccharide
composited hydrogels were characterized by ultraviolet and visible spectrophotometry. Adsorption kinetics was
studied by pseudo-second-order kinetic model. The result shows that polyaniline-polysaccharide composited
hydrogels exhibit selective dye adsorption. The adsorption ability for congo red is better than that for methyl
orange and methylene blue. The removal efficiency for congo red is greater than 95 % and the maximum
adsorption capacity is about 57.7 mg/g. The adsorption kinetics is well simulated by pseudo-second-order kinetic
model. These characteristics make polyaniline-polysaccharide composited hydrogen a promising candidate in the
dye waste water treatment.
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Fig. 1 FT-IR spectra of (a) PANI-PSA and (b) PANI-PSC
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Fig. 2 SEM images of (a) PANI-PSA and (b) PANI-PSC
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Fig. 3 Selective adsorption of different dyes on

(a) PANI-PSA and (b) PANI-PSC
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Fig.4 Mass concentrations of CR adsorption on

(a) PANI-PSA and (b) PANI-PSC

&1 PANI-PSA WM CREVEZRFH N FHEFERSH
Tab. 1  Fitted equations and parameters of CR adsorption on
PANI-PSA by pseudo-second-order kinetic model

p. I (mgll) M%?ﬁ% 24
equations parameters
10 t/g=0.130¢+0.170 0.999 8
25 t/g=0.055:+0.083 0.999 7
50 t/g=0.032¢+0.029 0.999 9
100 t/g=0.018:+0.006 0.999 9
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Tab. 2 Fitted equations and parameters of CR adsorption on
PANI-PSC by pseudo-second-order kinetic model

p. 1 (/L) WG IR 24
equations parameters
10 t/¢=0.131:+0.177 0.999 9
25 t/¢:=0.061:+0.090 0.998 5
50 t/¢=0.037:+0.011 0.999 9
100 t/¢,=0.018:+0.006 0.999 9
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Fig.5 Pseudo-second-order kinetic plots of different mass
concentrations of CR adsorption on (a) PANI-PSA and
(b) PANI-PSC
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