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A B S T R AC T

In the present study, Okoume sawdust is proposed as a novel sorbent for the removal of mercury 
(II) from aqueous phase. The operating variables studied were contact time, stirring speed, tem-
perature, solution initial pH and sawdust particle size. The sorption of mercury (II) by Okoume 
sawdust increased with an increase in contact time, stirring speed and initial solution pH and 
decreased with an increase in temperature and sorbent particle size. Equilibrium isotherm data 
were analyzed using the Langmuir and the Freundlich isotherms. The Langmuir model yields a 
much better fi t than the Freundlich model. The maximum sorption capacity of Okoume sawdust 
was 112.36 mg/g at 20°C. Thermodynamic parameters such as free energy, enthalpy and entropy of 
sorption have also been calculated. The negative values of the change in free energy and enthalpy 
indicated that the sorption is spontaneous in nature and exothermic. These results demonstrate 
that Okoume sawdust is very effective for the removal of mercury(II) from aqueous solutions.
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1. Introduction

Contamination of the environment from a variety of 
sources has become an increasingly serious problem in 
recent years. Heavy metal pollution is an environmental 
problem of worldwide concern. Heavy metals may come 
from various industrial sources such as electroplating, 
metal fi nishing, textile, storage batteries, lead smelt-
ing, mining, plating, and ceramic and glass industries. 
Lead, chromium and copper are common contaminants 
of industrial wastewaters. Because they pose serious 
environmental problems and are dangerous to human 
health, considerable attention has been paid to methods 
for their removal from industrial wastewaters [1,2].

The heavy metals are among the most common 
pollutants found in industrial effl uents. Even at low 

concentrations, these metals can be toxic to organisms, 
including humans. According to the World Health Orga-
nization, the most toxic metals are aluminum, chro-
mium, magnesium, iron, cobalt, nickel, copper, zinc, 
cadmium, lead and mercury [3].

Mercury, which is a remarkably toxic and non-bio-
degradable metal, can be generated by several sources, 
resulting in contamination of atmospheric and aquatic 
systems. Mercury has very high tendency for binding to 
proteins and it mainly affects the renal and nervous sys-
tems [4]. In humans, the initial symptoms include numb-
ness of the lips and limbs. As the sickness progresses, 
permanent damage is done to the central nervous sys-
tem, and the victim experiences visual constriction, loss 
of motor coordination, and, in the fi nal stages prior to 
death, loss of memory, speech, hearing and taste. In 
addition, mercury is easily absorbed through skin, respi-
ratory, and gastrointestinal tissues. The European Union 
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