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ABSTRACT

Biosorption of lead, cadmium, copper, and arsenic ions by using native algae was investi-
gated. Experiments were carried out in a batch reactor to obtain equilibrium and kinetic
data. Experimental parameters affecting the biosorption process such as pH, shaking time,
initial metal concentrations, and temperature were studied. The optimum pH for removal
was found to be 3, 5, 4, and 5 for Pb2+, Cd2+, Cu2+, and As3+, respectively. Biosorption of
these metals is based on ion-exchange mechanism accompanied by release of light metals
such as calcium, magnesium, potassium, and sodium. Experimental isotherms data well fit-
ted an ion-exchange model and the affinity constant was calculated for each metal. The
results showed the ion-exchange model was found suitable for describing the biosorption
process. Fourier Transformation Infrared Spectroscopy analysis was used to find the effects
of functional groups of algae in biosorption process. The results showed that Pb2+ had a
greater difference in the peak values of absorbance bands than As3+ and Cu2+, while Cd2+

had the lowest. The experimental data showed that the kinetics of biosorption of four metals
fitted well the pseudo-second-order model.
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1. Introduction

Heavy metal pollution has become a major issue
throughout many countries because heavy metals con-
tent in drinking waters and wastewaters often exceeds
the permissible standards [1]. Metal ions in the
environment are bio-magnified in the food chain and
accumulated in tissues, and therefore, toxic effects of
heavy metals in particular are especially pronounced
in animals of higher trophic levels and especially in
humans. Heavy metals discharged into the aquatic
environment will bind predominantly to suspended

materials and finally accumulate in the sediment. The
two most direct potential routes of exposure to
humans following such discharges to a river would be
consumption of the water or fish or other food
derived from the river.

The metals hazardous to humans include: lead, cad-
mium, mercury, arsenic, copper, zinc, and chromium.
Arsenic and cadmium can cause cancer. Mercury can
cause mutations and genetic damage, while copper,
lead, and chromium can cause brain and bone damage.
Heavy metals are often derived from heavy industry
such as electroplating and battery factories, metal fin-
ishing, and chemical manufacturing [2].
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