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ABSTRACT

In this study, removal of p-nitrophenol (PNP) onto Jordanian zeolite was investigated. The
surface of the calcinated zeolite (CZ) was modified using urea (CZU) and thiourea (CZT).
The experiments of the removal were carried out under different operating conditions in
column reactor. A pseudo-second-order, intraparticle diffusion, and Elovich kinetic models
were investigated to predict the rate constants and equilibrium capacities for this process.
The results showed that the removal of PNP highly fitted the pseudo-second-order for the
three adsorbents which provides the best correlation of the experimental data. The activation
energies were calculated using the rate constants of the pseudo-second-order kinetic model,
the Ea values for CZU, and CZT were found to be small, since the process is an exothermic
one, which may be as physical and chemisorptions.
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1. Introduction

Water pollution represents a real danger to the
environment and consequently to man. This pollution
is primarily due to industrial wastes. The p-nitrophen-
olic compounds are common pollutant substances,
which are a serious problem in many countries. The
major sources of p-nitrophenolic wastes are petroleum
refineries, petrochemical, steel mills, coal gas,
synthetic resins, pharmaceuticals, paints, and mine
discharge. p-nitrophenolic waste imparts a carbolic
odor to river water and it is toxic to fish and human.
They are considered as one of the main pollutants in
wastewater, because they are harmful to organisms
even at low concentrations. Many p-nitrophenols have
been classified as hazardous pollutants due to their
potential toxicity to human health. There are several

methods for the removal of p-nitrophenol from
aqueous solutions, such as adsorption, ion exchange,
membrane processes, chemical oxidation, precipita-
tion, distillation, gas-stripping, solvent extraction,
complexation, and bioremediation. Adsorption is the
most popular method in which activated carbon or
ion exchange resins are usually applied. This method
has been recommended by the USEPA as one of the
best available technologies for the removal of organic
compounds, however it is highly expensive and many
in which developing countries like Jordan can not
afford. In recent years, there has been a continuous
search for locally available and cheaper adsorbents to
replace activated carbon for the removal of a variety
of organic compounds such as p-nitrophenol [1–3]. In
wastewater treatment, zeolite is commonly applied as
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