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A B S T R AC T

The aim of this paper was to assess the biosorption properties of extracellular polymeric sub-
stances (G-EPS, P-EPS and W-EPS) extracted from three different activated sludges called AS-G, 
AS-P and AS-W. The compositions of the EPSs were determined. Sludge grown in lab had more 
EPS than those from a Sewage Treatment Plant, and that sludge fed on glucose had more EPS 
than if fed on peptone. The biosorption capacities of the EPSs with two metals Cu and Zn were 
examined successively. The maximal biosorption capacity of EPS is increased in the following 
order: G-EPS > W-EPS > P-EPS. All EPSs showed stronger binding properties for Zn than Cu, 
and this adsorption process was described well by Langmuir and Freundlich models, respec-
tively. The excellent fi t between pseudo second-order equations and adsorption process indi-
cates that the chemisorption may be the rate limiting step. FTIR analyses revealed that the main 
chemical groups involved in the interactions between metals were apparently alcohol, carboxyl 
and amino. These groups were part of the EPS structural polymers, polysaccharides, proteins 
and hydrocarbon-like products.
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1. Introduction

A variety of environmental problems now affect our 
entire world. Heavy metals become toxic when they 
are not metabolized by the body and accumulate in the 
soft tissues. Heavy metals may enter the human body 
through food, water, air, or absorption through the skin 
when they come in contact with humans in agriculture 
and in manufacturing, pharmaceutical, industrial, or 
residential settings. Industrial exposure accounts for a 
common route of exposure for adults. Heavy metals such 
as copper, cadmium, lead, chromium, zinc, cobalt etc., 
in wastewaters are hazardous to the environment [1–4]. 

Due to their toxicity, their presence in aquatic ecosys-
tems poses risks for human health and also causes 
harmful effects to living organisms in water. Their toxic-
ity also means that any consumers of them are at risk [1]. 
Thus, the development of clean-up technologies for the 
treatment of large volumes of water contaminated with 
heavy metals is of major interest.

Several engineering processes such as chemical pre-
cipitation, chemical oxidation or reduction, evaporation, 
adsorption, ion exchange and membrane technologies 
have been used to treat the metal contaminants. From a 
techno-economic perspective, biosorption is one of the 
economic, practical, and effi cient technique technologies 
for the removal and recovery of heavy metal ions from 
industrial waste streams.




