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ABSTRACT

During biosorption, removal is ensured by several mechanisms that occurred between living
or nonliving microorganisms and transporting metal ions. In this study, the kinetics, equilib-
rium, and thermodynamics of the biosorption of Cu2+ onto dried activated sludge and Spiru-
lina platensis from aqueous solution were investigated at different experimental conditions.
The biosorption characteristics were investigated with respect to some of the significant
parameters including the effect of pH, biosorbent dosage, and temperature. The Langmuir,
Freundlich, and Temkin equilibrium adsorption models were studied. Results showed that
Langmuir isotherm model fitted well the experimental data followed by the other isotherm
models used. In order to determine the mechanism of the biosorption, kinetic models were
applied. The results of the kinetic studies indicated that the biosorption processes fitted the
pseudo-second-order model. The thermodynamic parameters were also calculated, and the
values indicated that the biosorption process was spontaneous, exothermic, and more
ordered in nature.
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1. Introduction

Development in electroplating, manufacturing,
mining, metallurgy, electronics, automotive, and
renewable energy sectors has an adverse effect on the
heavy metal pollution in aquatic environment, if nec-
essary precautions are not taken. Different physico-
chemical methods, such as precipitation, adsorption,
ion exchange, solvent extraction, and membrane filtra-
tion were implemented for the removal of heavy met-
als from waters [1–5]. As known, metals have
distinguished characteristics from other toxic pollu-

tants. Although metals are not biodegradable, they
can be accumulated in living or nonliving biomass.
Biosorption is defined as passive uptake of dissolved
contaminants from aqueous solutions using living or
nonliving biomass, as well as their derived products
[6].

During biosorption, metal ions are taken up by
microorganisms intracellularly either by adsorption of
the heavy metal onto the cell wall of the microorgan-
ism, or by biodegradation with exopolysaccharides
produced by the cell [7]. Metal uptake is generally
attributed to electrostatic attractions between metal
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