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A B S T R AC T

Study on the adsorption of Zn(II) onto soil is important since it relates to the bioavailability, 
potential toxicity of this metal and improving remediation strategies. In the present study, sorp-
tion of Zn onto soil was investigated in batch reactors with a maximum contact time of 180 min. 
Adsorption tests of Zn(II) were carried out using a solution concentration of 1.22 mM at initial 
pH = 5 and soil dosage of 1:20. The Langmuir and Freundlich models were applied to describe 
equilibrium isotherms. Sorption isotherms were well described by the Freundlich equation 
and Dubinin–Radushkevich (D–R) isotherm model was also applied to the equilibrium data. 
The mean free energy of adsorption (10.33 kJ mol−1) indicated that the adsorption of Zn(II) onto 
soil may have been carried out via chemical ion-exchange mechanism. Kinetics of sorption 
was characterized using Lagergren-fi rst-order, pseudo-second-order and intraparticle diffu-
sion models. The sorption kinetics was well described by pseudo-second-order model within 
the reaction times in this study. Thermodynamic parameters, free energy (ΔG°), enthalpy (ΔH°) 
and entropy (ΔS°) of adsorption were also calculated.
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1. Introduction

The contamination of soils, groundwater and surface 
water by heavy metals is currently a signifi cant concern 
throughout the world because these compounds are det-
rimental to both human life and environment [1–3]. Min-
ing and industrial activities, fertilizers, sewage sludge, 
and urban waste materials can result in signifi cant input 
of heavy metals. This can lead to either substantial accu-
mulation, and leaching, potentially polluting surface or 
subsurface water bodies, or both [4–7].

As metals in the contaminated sites are not 
degraded, they must be either immobilized or removed 
[8]. Recently attempts have been made to develop effec-
tive and economical methods for remediation of soils 

polluted with heavy metals. However, these require a 
better understanding of the mechanisms by which the 
metals are retained/released in soils [9].

Metal behavior is dependent on a variety of factors 
including metal speciation, complexation, precipitation, 
and sorption–desorption reactions. The most important 
chemical reaction that affects heavy metal availability is 
sorption onto soil solid phases. The knowledge of this 
process is important to predict the bioavailability of 
metals and transport mechanism through soil column 
into groundwater or surface water [10–13]. Many stud-
ies have focused on the sorption of these metals on dif-
ferent soil materials and under different experimental 
conditions [14–17]. It is reported in the literature that 




