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ABSTRACT

Ion-exchange technology was studied to remove nitrates using PUROLITE A 520E. Predicting
the rate at which adsorption takes place for a given system is probably the single most
important factor for adsorber design, with adsorbate residence time and ultimately the reac-
tor dimensions controlled by the system’s kinetics. A fixed volume stirred tank reactor was
used to study the kinetics of adsorption in a single-component system. Results of the intra-
particle diffusion and the film diffusion models show that the film diffusion was the main
rate-limiting step at high concentrations of nitrates. Process parameters including the rate of
agitation, pH, and initial concentrations of nitrates were examined and the obtained data
were modeled using three kinetic models including the pseudo-first-order equation, second-
order equation, and intraparticular diffusion model. The best fit of experimental adsorption
data was obtained by means of the pseudo-second-order models. Equilibrium data were fit-
ted to the Freundlich, Langmuir, and Dubinin–Radushkevich isotherm equations, and the
equilibrium data were found to be well represented by the Langmuir isotherm equation. The
thermodynamic constants of adsorption phenomena, �H0 and �S0 were found to be
�14.88 kJ/mol and 1.08 J/mol in the range 300–343K respectively. The negative values of the
Gibbs free energy �G0 demonstrate the spontaneous nature of adsorption of nitrates onto
PUROLITE A 520E.
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1. Introduction

Several nitrogen compounds including ammonia,
nitrites, and nitrates have been frequently present in
drinking water and various types of agricultural,
domestic, and industrial wastewater [1]. Especially
nitrates can cause severe problems, including eutro-
phication and infectious diseases, such as cyanosis
and cancer of the alimentary canal [2].

Several methods that serve to reduce nitrates in
drinking water were developed. The use of biological

reactor seems to be the most promising technique in
the treatment of high nitrate concentrations. How-
ever, maintaining biological processes at their opti-
mum conditions is difficult, and the problems of
contamination by dead bacteria have to be solved to
make such processes satisfactory for safe use in
drinking water treatment. Adsorption is a useful pro-
cess for in situ treatment of underground and surface
water, primarily due to its ease of use [3]. Adsorbent
resins are considered the most promising owing to
their chemical stability and ability to control surface
chemistry [4]. The characteristics of adsorption
behavior are generally inferred in terms of both*Corresponding author.
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