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A B S T R AC T

The adsorption of Cu2+ onto NaY zeolite was investigated. The effects of pH, initial concentra-
tion, solid/liquid ratio and temperature were studied in batch experiments. The Freundlich 
and the Langmuir models were applied and the adsorption equilibrium followed Langmuir 
adsorption isotherm. The uptake distribution coeffi cient (Kd) indicated that the Cu2+ removal 
was the highest at maximum concentration. Thermodynamic parameters were calculated. 
The negative values of standard enthalpy of adsorption revealed the exothermic nature of 
the adsorption process whereas the negative activation entropies refl ected that no signifi cant 
change occurs in the internal structure of the zeolites solid matrix during the sorption of Cu2+. 
The negative values of Gibbs free energy were indicative of the spontaneity of the adsorption 
process. Analysis of the kinetic and rate data revealed that the pseudo second-order sorption 
mechanism is predominant.
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1. Introduction

The general composition of aluminosilicates such 
as zeolites was represented by My/z[(SiO2)x(AlO2)y]
nH2O where M is the exchangeable ion metal with a 
valency z. Zeolites are a suitable choice as they have a 
great ion exchange capacity and an affi nity for heavy 
metals [1–6]. They are widely used as adsorbents [7–11] 
and ion exchangers [12–14]. The NaY zeolite ions are 
located in the sodalite super cage and double hex-
agonal rings of the zeolite framework. Super cages 
are able to accommodate many ions, even those with 
high hydrated radii, due to their aperture (7.5 Å) and 
diameter (12.5 Å). Sodalite and double hexagonal rings 
having an aperture of 2.2 Å, are less favourable to ion 
exchanging, because of steric factors [15].

Mondale et al. [16] studied the exchange of K+, Na+

and Ca2+ present in zeolites 3A, 4A and 5A respectively 
for Cu2+ and reported the poor response of these adsor-
bents for Cu2+ removal. Biskup et al. [17] studied the 
exchange ions processes of Cu2+ on zeolite A and showed 
that the exchange processes are controlled by chemi-
cal reaction rather than by diffusion. Other authors 
[6,11,18,19] carried out detailed kinetics investigations 
about the ion exchange in zeolites, and developed mod-
els to describe the effect of degree of ion exchange on the 
interdiffusion coeffi cients.

Taking into consideration these approaches, we 
focus our attention to the use of NaY zeolite in copper 
(II) adsorption and to use models based on Fick’s law 
in the analysis of experimentally obtained data, and 
to determine the step describing the mechanism of the 
reaction according to Eq. (1).

Cu2
( )solution on (1)




