
Accepted Manuscript

Adsorption of Brilliant Green dye by polyaniline/silver nanocomposite: Kinetic,

equilibrium, and thermodynamic studies

Mohamed A. Salem, Rehab G. Elsharkawy, Mahmoud F. Hablas

PII: S0014-3057(15)30106-3

DOI: http://dx.doi.org/10.1016/j.eurpolymj.2015.12.027

Reference: EPJ 7189

To appear in: European Polymer Journal

Received Date: 16 October 2015

Revised Date: 7 December 2015

Accepted Date: 30 December 2015

Please cite this article as: Salem, M.A., Elsharkawy, R.G., Hablas, M.F., Adsorption of Brilliant Green dye by

polyaniline/silver nanocomposite: Kinetic, equilibrium, and thermodynamic studies, European Polymer Journal

(2015), doi: http://dx.doi.org/10.1016/j.eurpolymj.2015.12.027

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers

we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and

review of the resulting proof before it is published in its final form. Please note that during the production process

errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.eurpolymj.2015.12.027
http://dx.doi.org/http://dx.doi.org/10.1016/j.eurpolymj.2015.12.027


  

1 
 

Adsorption of Brilliant Green dye by polyaniline/silver nanocomposite: Kinetic, 

equilibrium, and thermodynamic studies 

Mohamed A. Salem
*
, Rehab G. Elsharkawy, Mahmoud F. Hablas 

Chemistry Department, Faculty of Science, Tanta University, Tanta 31527, Egypt 

 

Abstract 

Polyaniline/silver nanocomposite (PANI/AgNPs) was synthesized by the chemical 

oxidative polymerization of aniline with ammonium peroxydisulphate in acidic 

medium sulfuric acid (1M). The surface of polyaniline is modified by silver nano 

particles. Samples were prepared at various molar ratios of silver nitrate to PANI 

ranging from 1 to 2.5. The emeraldine base was oxidized to pernigraniline, where the 

silver nitrate was reduced to metallic silver. The modified surface of PANI was 

confirmed by the scanning electron microscopy (SEM), Energy dispersive X- ray 

analysis (EDX), FT-IR and thermogravemetric analysis (TGA). The efficiency of 

polyaniline/silver nanoparticles for the adsorptive removal of Brilliant green (BG) 

from aqueous solutions, has been evaluated with respect to several experimental 

conditions. These conditions are contact time, initial BG concentration, temperature 

and nanocomposite dosage. The experimental data were analyzed by the Langmuir, 

Freundlich, and Tempkin isotherm models. The Langmuir isotherm fits the 

experimental data very well due to the homogeneous distribution of active sites onto 

PANI/AgNPs surface. The thermodynamic parameters such as Gibbs free energy, 

entropy and enthalpy changes of the ongoing adsorption process indicated the 

feasibility and endothermic nature of BG adsorption. The kinetics study revealed that 

adsorption of BG onto PANI/AgNPs follows the pseudo-second order kinetic model. 
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