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Special issue on thermodynamics and kinetics of emerging contaminants ()

in the environment

The prevalence of environmental issues worldwide has gener-
ated increasing public concerns since the middle of the 20th cen-
tury. Because of the magnitude and complexity of environmental
problems, environmental scientists and engineers have to under-
stand the chemistry of contaminants in the environment, particu-
larly from the fundamental aspects of the thermodynamics and
kinetics underlying many important contaminant transformation
or transport processes. Improved understanding of the environ-
mental chemistry of common inorganic and organic contaminants
can contribute to more reliable prediction of their fate, transport,
and advancing the design of more effective treatment methods.

Recently, chemicals of emerging concerns, including haloge-
nated flame retardants, surfactants, pharmaceuticals and personal
care products, and materials carrying features at the nanometer
scale, have been widely detected in the environment. Although ma-
jority of these contaminants are not subject to regulatory control at
the present, their extensive use in industrial processes and con-
sumer products have led to increasing concerns over their potential
accumulation in the natural environment. Most of these emerging
contaminants are of a synthetic origin and possess unique proper-
ties by design; as a result, their properties and ecological impacts
may differ from those of the conventional contaminants. Assessing
the environmental implications of these newly documented con-
taminants requires a sound understanding of the behavior of these
emerging contaminants in different environmental media.

This special issue is a collection of 24 research articles and 2 re-
views that deal with these timely issues. For the fate of emerging
pollutants in the environment, some studies in this issue address
the transformation of pharmaceuticals on mineral surface (Chen
et al., in press) and in wastewater effluents (Soderstrom et al., in
press). For perfluoroalkyl chemicals, their fate and transport behav-
iors were evaluated in the field (Anderson et al., in press) and their
sorption in sediment was also reported (Pan et al., in press). Some
hazardous chemicals could even be formed from emerging contam-
inants during water treatment processes (Huang et al., in press).

For nanoparticles (NPs), the effects of water chemistry on NP ag-
gregation (Lee et al., in press), sedimentation (including floatation
of NP aggregates) (Hsiung et al., in press), and transport in unsatu-
rated soils (Kobayashi et al.) were investigated. Another two studies
focused on the photodegradation of byproducts from brominated
flame retardants (Altarawneh et al., in press) and the release ki-
netics of inorganic pollutants in soils (Rinklebe et al., in press).
Finally, two reviews cover the occurrence and fate of perchlorate
in the soil, water, and food (Vithanage et al., in press) and the

http://dx.doi.org/10.1016/j.chemosphere.2016.04.021
0045-6535/© 2016 Published by Elsevier Ltd.

occurrence and mitigation of antibiotic resistant genes and bacteria
(Sharma et al., in press).

To further elucidate the impact of the emerging contaminants
on the environment, their environmental bioavailability and
toxicity have to be assessed. Several papers address the toxicolog-
ical effects of silver NPs (Aspray et al. and He et al. in press), TiO,
NPs (Huang et al., in press), and carbon nanotubes (Canas-Carrell
et al,, in press) on microbial, algal, fish and plant species. Another
study focuses on the effect of pharmaceutical mixture on an
amphibian receptor (Melvin et al., in press).

Effective treatment technologies to remove emerging contami-
nants have been proposed, many drawing on insights into the envi-
ronmental chemistry of these contaminants. In this special issue,
several papers address the adsorption of emerging pollutants
such as pharmaceuticals by graphene oxide (Gao et al., in press),
clay mineral (Sturini et al., in press), and biochars (Gao et al., in
press). The sequestration of NPs by metal organic frameworks
(Pen-Menez et al., in press), inorganic emerging pollutants by
nanocrystalline mineral (Lee et al., in press), and arsenite by a
modified coagulation process (Li et al., in press) are also included
in this special issue. Furthermore, the kinetics and pathways of
chemical reduction of pharmaceuticals and other micropollutants
by iron (Sinha et al., in press) and their oxidation by ozone/UV pro-
cesses (Fang et al., in press) were investigated. The biodegradation
of micropollutants in membrane processes was studied (Chiem-
chaisri et al., in press). Finally, the guest editors of this special issue
wish to express their appreciation for the contributions by the au-
thors, reviewers and editorial staff of Chemosphere.
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