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A B S T R AC T

The adsorption characteristic of low Cu(II) concentration onto Na-bentonite as an adsorbent 
as a function of pH, dosage of Na-bentonite, temperature, initial Cu(II) concentration and con-
tact time was systematically studied using batch technique. In order to reveal the adsorption 
characteristic of Na-bentonite, surface area, total pore volume, mean pore diameter, IR, XRD, 
DTA and TG were carried out. Graphical correlation of various adsorption isotherm models 
like Langmuir and Freundlich have been investigated for Na-bentonite. The thermodynamic 
parameters such as variation of enthalpy, variation of entropy and variation of Gibbs free 
energy were calculated. The pseudo-fi rst-order, pseudo-second-order, parabolic diffusion and 
Elovich models were used to fi t the adsorption kinetics. The result showed Na-bentonite was 
suitable as a low cost adsorbent for removal of Cu(II) from aqueous solutions.
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1. Introduction

Copper is one of the common and toxic heavy met-
als released into natural waters from several industries 
such as the electroplating industry and refineries [1]. It 
is obvious that excessive copper would bring harm to 
human beings and environment.

The common methods for Cu(II) removal from 
wastewater include membrane systems, precipitation 
and adsorption [2,3]. Among the methods adsorption 
systems are more effective and economical in reducing 
Cu(II) concentration. At present, kinds of adsorbents for 
example, activated carbon, resin, synthetic zeolite, clay 
mineral etc., have been investigated for Cu(II) removal 
from wastewaters [4,5]. However the use of activated 

carbon, resin and synthetic zeolite are not suitable for 
developing countries due to their high manufacturing 
costs. Thus clay mineral with large quantities, high spe-
cifi c surface area, chemical stability and structural prop-
erties has great potential as inexpensive and effi cient 
adsorbents for the treatment of Cu(II) from industrial 
wastewater. Bentonite, a representative clay mineral, 
mainly contains montmorillonite which is a 2:1-type 
aluminosilicate. The inner layer is built up of an alumi-
num oxide octahedral sheet situated between two silicon 
oxide tetrahedral sheets. Substitutions within the lattice 
structure of trivalent aluminium for quadrivalent silicon 
in the tetrahedral sheet and of ions of lower valence, 
particularly magnesium, for trivalent aluminium in 
the octahedral sheet result in a net negative charge on 
the clay surfaces. The charge imbalance is made up by 
exchangeable cations such as H+, Na+, K+, Mg2+ or Ca2+ 
on the layer surfaces [6].




