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ABSTRACT

Adsorption of lead from aqueous solutions on chestnut shell was studied. In order to optimize
the adsorption process, 23 full-factorial design was applied to investigate the influence of the
adsorbent dosage (0.5–1.0 g/50mL), stirring speed (50–200 rpm), and pH (2–5) on the amount
of lead adsorbed. Statistical analysis of the results showed the significance of the individual fac-
tors and their interactions on the adsorption process. The best conditions for lead removal were
the adsorbent dosage: 1 g/50mL, stirring speed: 200 rpm, and pH 5 for the initial concentra-
tions essayed (150mg/L). In addition, adsorption equilibrium was modeled by the Freundlich
and Langmuir isotherm for lead. The results obtained from the study on parameters showed
that as the selected variables increased the lead removal by adsorption also increased.
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1. Introduction

Increase in industrial activities without stringent
control on the effluent quality has led to the contami-
nation of environment [1]. Heavy metal ions are
reported as priority pollutants, due to their toxicity.
The presence of copper, zinc, cadmium, lead, mer-
cury, iron, nickel, and other metals has a potentially
damaging effect on human physiology and other
biological systems when the tolerance levels are
exceeded. Hence, it becomes mandatory to control
and reduce the levels of these metal ions in wastewa-
ters and bring them to permissible values [1,4]. Many

physicochemical methods have been proposed for
their removal from industrial effluents, such as
electro-chemical precipitation, ultra filtration, ion
exchange, and reverse osmosis [1]. However, these
methods have several disadvantages that include high
cost and toxic sludge [2]. Adsorption using commer-
cial activated carbon is an effective purification and
separation technique used in industry especially in
water and wastewater treatments that can remove
heavy metals from wastewater [3]. Activated carbon
has been the most used adsorbent, nevertheless it is
relatively expensive. In order to obtain cheaper adsor-
bents, lignocellulosics materials have been studied.
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