-

P
brought to you by . CORE

View metadata, citation and similar papers at core.ac.uk

provided by Repositério do LNEG

Int. J. Environ. Sci. Technol.
DOI 10.1007/s13762-015-0887-x

@ CrossMark

Behaviour and fate of metals in urban wastewater treatment

plants: a review

P. Cantinho' - M. Matos' - M. A. Trancoso® - M. M. Correia dos Santos®

Received: 2 March 2015/Revised: 3 August 2015/ Accepted: 2 September 2015

© Islamic Azad University (IAU) 2015

Abstract The concerns on metals in urban wastewater
treatment plants (WWTPs) are mainly related to its contents
in discharges to environment, namely in the final effluent and
in the sludge produced. In the near future, more restrictive
limits will be imposed to final effluents, due to the recent
guidelines of the European Water Framework Directive
(EUWFD). Concerning the sludge, at least seven metals (Cd,
Cr, Cu, Hg, Ni, Pb and Zn) have been regulated in different
countries, four of which were classified by EUWFD as pri-
ority substances and two of which were also classified as
hazardous substances. Although WWTPs are not designed to
remove metals, the study of metals behaviour in these sys-
tems is a crucial issue to develop predictive models that can
help more effectively the regulation of pre-treatment
requirements and contribute to optimize the systems to get
more acceptable metal concentrations in its discharges.
Relevant data have been published in the literature in recent
decades concerning the occurrence/fate/behaviour of metals
in WWTPs. However, the information is dispersed and not
standardized in terms of parameters for comparing results.
This work provides a critical review on this issue through a
careful systematization, in tables and graphs, of the results
reported in the literature, which allows its comparison and so
its analysis, in order to conclude about the state of the art in
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this field. A summary of the main consensus, divergences
and constraints found, as well as some recommendations, is
presented as conclusions, aiming to contribute to a more
concerted action of future research.
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Introduction

Metals and its compounds are of great concern, even at trace
levels, primarily due to their potential toxicity to all aspects
of the environment. The risks of their bioaccumulation in
the food chains pose one of the major environmental and
health problems of our modern society (Mudho and Kumar
2013). Being natural components of the Earth’s crust, most
metals present a background concentration. Thus, the
anthropogenic emissions, which promote the increase in
natural concentrations and its transport to different envi-
ronmental compartments, are the ones of major concern.
Trace quantities of many metals are found in sewage from
various sources. Among them, arsenic (As), cadmium (Cd),
chromium (Cr), cooper (Cu), mercury (Hg), nickel (Ni),
lead (Pb) and zinc (Zn) are classified as potentially toxic
elements, which mean that depending on the concentration
and time of exposure, they can pose problems of acute or
chronic human health effects, carcinogenicity, phytotoxic-
ity and bioaccumulation (EC 2001a, b).

Municipal wastewater treatment plants (WWTPs) are not
designed for metals removal. Despite the fact that for a long
time, it has been reported that metals were significantly
removed from the final effluents, its removal is in most of the

w @ Springer



https://core.ac.uk/display/70661209?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://crossmark.crossref.org/dialog/?doi=10.1007/s13762-015-0887-x&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s13762-015-0887-x&amp;domain=pdf

	2015_paula cantinho IJEST.
	Behaviour and fate of metals in urban wastewater treatment plants: a review
	Abstract
	Introduction
	Sources of metals entering the WWTPs
	Impact of discharge regulation for large point sources
	Increased relevance of other sources

	Removal performance of metals and sludge quality in WWTPs
	Treatment systems in WWTPs
	ASP and modifications
	Sludge treatment options

	Metals removal efficiencies in the liquid phase of treatment
	Relative abundance of metals in the successive treatment steps
	Final sludge quality

	Removal mechanisms, partitioning and mass balances for metals in WWTPs
	Removal mechanisms in WWTPs
	Metals partitioning
	Mass balances

	Modelling of metals behaviour in WWTPs
	Conclusion
	Acknowledgments
	References





