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The problem with metals: From legacy issues to emerging contaminants

Abstract

Environmental contamination associated with mining and other industrial processes is often thought of as
a legacy environmental issue. Superfund sites associated with organic contaminants and heavy metals
were the focus of environmental remediation activities in the twentieth century. In this century, so-called
“emerging contaminants” have captured the focus of the environmental community. Recently, concern
over metal contaminants has highlighted the truth of metal contamination, namely, what may have seemed
like a legacy issue remains a potential emerging concern for the future; metals may change their speciation,
but cannot be destroyed. Indeed, the unique properties of metals make them valuable economic resources;
demand is expected to grow in developing countries undergoing rapid industrialization and demand in
developed countries will endure for the foreseeable future. Proper acquisition (e.g. mining), use,
treatment, recycling and disposal of metal ions is necessary to minimize the environmental impacts of
metals. In aquatic systems, the fate of metal ions is often controlled by their reactions with soil minerals,
organic matter and other media within the system. Thus, it is essential to have at our disposal models that
can be used to predict the interactions of metal ions with these media. This seminar will examine the
potential of surface complexation models (SCMs) for predicting metal ion interactions with mineral oxide
media and highlight applications for use of SCMs in predicting metal ion transport and in designing
treatment and remediation strategies.
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