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Abstract: The accumulation and removal of the heavy metals (Cd, Cr, Cu, Ni, Pb, Zn) by fibrous ion exchangers at
different stages of a typical biological wastewater treatment system, have been studied. In particular, the chelating ion
exchanger FIBAN X-1 allows rapid and efficient sorption of the heavy metals from primary treated effluents. The
degree of removal of Cu ion was about 17%; for both Cd and Pb the removal efficiency was >40%. Applied in batch
process mode FIBAN X-1 should diminish the content of heavy metals in sewage and treated effluent.
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INTRODUCTION

Heavy metals and their compounds, both organic and inorganic, are released to the environment as
a result of anthropogenic activities (Sansalone, 2004). A significant amount of anthropogenic
emission ends up in wastewaters (Karvelas et al., 2003). Heavy metals are naturally present in soil
and water commonly in amounts that do not cause negative effects for living organisms. They do
not undergo destruction or decomposition but they do show tendencies to accumulation and
biomagnification in microorganism. Afterwards they may enter the human food chain (S¢anéar et
al., 2000).

Heavy metals are always present in municipal wastewaters, because they are commonly
used in daily life. Their content in sewage depends on many local factors such as the kind of
industry in the region, living standards of the society and the level of environmental awareness.
Even domestic wastewater from households can contain significant amounts of heavy metals
(Sorme and Lagerkvist, 2002).

Most sewage treatment plants treat wastewater by primary sedimentation followed by a
biological process which uses activated sludge and secondary sedimentation. The primary treatment
removes easily settleable solids and floating matter. The biological process, decomposes organic
contaminants susceptible to biodegradation. The main purpose of biological systems is the removal
of organic contaminants by microorganisms of the activated sludge. Removal of heavy metals is
only a side effect of the processes (Arican et al., 2002). The known toxicity of heavy metals in the
environment also influences the biological processes in wastewater treatment plants (Madoni et al.,
1996). Moreover, the effectiveness of purification processes affects the amount of heavy metals
discharged to the receivers (Chua, 1998).

There are two final products in a wastewater treatment plant: sewage sludge and treated
effluent. Heavy metals that are present in municipal wastewater during the treatment processes are

































