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Pre

Numerous polluted sites exist worldwide which pose a signif-
cant threat to public health and the environment. The polluted
ites include chemical spill sites, industrial sites, and mine
ailing disposal sites, among others. Due to improper manage-

ent of hazardous wastes and accidental spillage of hazardous
hemicals, these sites are contaminated with a wide range of
ontaminants such as heavy metals, organic compounds, and
xplosives. The development and implementation of low-cost
nd effective remediation technologies have been the foremost
riority for environmental professionals over the past several
ecades. Despite major research accomplishments to date, there
re still technological challenges in remediating the contami-
ated sites.

This special issue contains peer reviewed papers reflect-
ng current research towards the development of innovative
echnologies to remediate various sites contaminated with a
iverse group of contaminants. Generally, the site remedia-
ion technologies may be grouped under containment (capping
r encapsulation) technologies, ex situ remediation technolo-
ies, and in situ remediation technologies that are based
n physico-chemical, biological and thermal approaches. The
apers included in this special issue describe technologies
uch as encapsulation, stabilization/solidification, soil wash-
ng, bioremediation, and electro-remediation (or electrokinetic
emediation) to address contaminants such as heavy metals (e.g.,
hromium, lead, copper), organic compounds (e.g., benzene,
AHs), and explosives (e.g., 2,4,6-trinitrotoluene, RDX, and
MX). A risk-based approach to remediation is accepted widely,

nd the establishment of risk-based remedial goals necessitates
he use of contaminant fate and transport models that incorpo-
ate the transport processes as well as the geochemical reactions
ccurately.

The paper by Bulusu et al. proposes a remedial approach
o abating the problem of acid mine drainage by grouting
nd encapsulating the pyrite by alkaline coal combustion by-
roducts (CCBs). The papers by Wazne et al. and Moon et
l. present a remedial approach to reduce the toxic hexava-
ent chromium into relatively nontoxic trivalent chromium in
hromite ore processing residue (COPR) using the reducing

gents calcium polysulfide and ferrous sulfate heptahydrate,
espectively.

Isoyama and Wada present a coupled soil washing and immo-
ilization approach to remediation of heavy metals in different
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ypes of soils. Clark and Boopathy evaluate two bioremediation
ethods, namely, soil slurry reactor and land farming technique

or the treatment of soil contaminated with explosives (e.g.,
,4,6-trinitrotoluene, RDX, and HMX). Both methods main-
ained high bacterial population fairly well and reduced the
ontaminants.

Electro-based remediation technologies have received great
ttention from researchers in the recent past. Sarahney and
lshawabkeh demonstrated electrolytic transformation of ben-

ene in groundwater into non-toxic end-products under optimum
urrent density. Schmidt et al. coupled electric current and
ioremediation for potential in situ remediation of a diffi-
ult soil that is very humid clayey silt, with high organic
ontent, with high plasticity, high electrical conductivity, low
ydraulic conductivity, low density, large buffering capacity,
nd high cation exchange capacity. The study showed the fea-
ibility of injecting nutrients in situ and recommended control
f changes in pH caused by the application of electrokinetics.
imura et al. demonstrate the combined use of the electroki-
etic (EK) remediation and a ferrite treatment zone (FTZ) for
he remediation of a soil contaminated with copper. Copper
s transported by electrokinetic processes into the FTZ where
t is ferritized with ferrite reagent in soil alkalified by EK
rocess.

Although electrokinetic remediation is a promising technol-
gy to remediate fine-grained soils, the transport processes and
eochemical reactions that occur during the implementation of
his technology are extremely complicated. This complexity is
ocumented in the papers by Kimura et al., Virkutyte and Sil-
anpää, and Sivapullaiah and Nagendra Prakash. Specifically,
imura et al. show the formation and stability of a pH junction

nd the precipitation and accumulation of a metal hydroxide
nd metal-EDTA at the pH junction. Virkutyte and Sillanpää
ocus on strategies to hinder the alkaline front migration in
opper contaminated lake sediments. Sivapullaiah and Nagen-
ra Prakash analyzed the electroosmotic flow behavior during
lectrokinetic extraction of heavy metals in an expansive soil
ontaining montmorillonite.

The role of mathematical models in assessing the risk and

ffectiveness of remediation cannot be underestimated. Javadi
nd Al-Najjar state that the current mathematical models are
ot able to adequately describe the leaching of nutrients through
oils, often underestimating the risk of groundwater contam-

dx.doi.org/10.1016/j.jhazmat.2007.01.007


6 us Ma

i
c
m
i
b
r
s
c

a
n
p
p

Tel.: +1 312 996 4755; fax: +1 312 996 2426.
E-mail address: kreddy@uic.edu

Available online 7 January 2007
08 Preface / Journal of Hazardo

nation by surface-applied chemicals, and overestimating the
oncentration of resident solutes. They present a numerical
odel for simulation of the flow of water and air, and contam-

nant transport through unsaturated soils with the main focus
eing on the effects of chemical reactions. Comparison of the
esults of the numerical model with the experimental results
hows that the model is capable of predicting the effects of
hemical reactions.

In summary, this special issue reflects the recent innovations

imed at remediating contaminated sites in an effective man-
er and it will be of immense use to researchers, educators,
ractitioners, regulators, and others who are concerned with the
rotection of public health and the environment.
terials 143 (2007) 607–608
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