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ABSTRACT

Boehmite was synthesized and characterized in order to study the adsorption behavior and
possibility to remove naphthalene as one of the polycyclic aromatic hydrocarbons (PAHs)
from industrial waste water. The removal of naphthalene was investigated in terms of vari-
ous parameters namely: pH, operating time, initial concentration of naphthalene and weight
of adsorbent using batch technique. The data showed that the adsorption of naphthalene
onto boehmite is not affected by changes in the pH. Adsorption data of naphthalene on the
boehmite nanopowder were analyzed according to Freundlich, Langmuir adsorption and
Redlich–Peterson models. The data were found to be best described by the Freundlich
model. The kinetics of the adsorption was found to be fitted with a pseudo second order
model. The negative values for free energy indicated that the spontaneous nature of the
adsorption with a high performance of naphthalene for boehmite and also negative values of
the enthalpies indicated that the process is exothermic. The study presented revealed that
boehmite can be a promising adsorbent for the removal of PAHs such as naphthalene.
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1. Introduction

Polycyclic aromatic hydrocarbons (PAHs) are an
important family of environmental pollutants which
are capable of reacting with DNA to promote muta-
genic and carcinogenic response [1]. They are mainly
emitted from combustion processes including engine
exhaust, industrial processes, natural gas, domestic
heating systems, barbecue, smoke, incomplete combus-
tion of fossil fuels, volcanic eruptions and forest fires
[2].The high stability and lipid solubility of PAHs lead

to their accumulation in organism. Most PAHs are
hydrophobic with high boiling and melting points and
electrochemical stability. Therefore, they can exist and
be accumulated in soils or water for a long time.
Human beings are on the top of food chain, and there-
fore are the most greatly damaged. The US Environ-
mental Protection Agency (EPA) has included 16 PAHs
in the list of priority pollutants [3], the World Health
Organization (WHO) has recommended a limit for
PAH in drinking water [4], and the European Environ-
mental Agency (EEA) has included these compounds
in its list of priority pollutants to be monitored in

*Corresponding author.

Desalination and Water Treatment
www.deswater.com

doi: 10.1080/19443994.2012.749370

51 (2013) 3472–3481

April

1944-3994/1944-3986 � 2013 Balaban Desalination Publications. All rights reserved.




