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Preface

Soils in the same way as aquatic environments are the target of
thousands of contaminants that vary in composition and in concen-
tration. These contaminants enter the system as a result of a wide
range of actions such as intentional applications, inadequate residue
disposal, accidental wastes and inappropriate use. The pollution by
inorganic compounds such as nitrates, phosphates and perchlorates
is due to inadequate disposal of manufacture residues of fireworks
and matches; explosives such as hexahydro-1,3,5-trinitro-1,3,5-tri-
azine (RDX) and octahydro-1,3,5,7-tetranitro-1,3,5,7—tetrazocine
(HMX) from their manufacture and tests; monoaromatic hydro-
carbons like benzene, toluene, ethylbenzene and xylene (known as
BTEX) fromoil spills and of storage tanks leaking; polycyclic aro-
matic hydrocarbons from accidental spills; a range of herbicides
such as diuron, linuron and chlorotoluron used in weed control and
by heavy metals. Heavy metal contamination can be a consequence
of industrial activities that eliminate residues in the soil that, over
the long term, promote their accumulation. The majority of the
sources are originated by human actions like metal manufacture
and mining industries with storage, disposal and transportation
problems. Among the metals found more frequently there are cad-
mium, lead, cobalt, copper, mercury, nickel, selenium and zinc. For
cadmium, lead, copper and zinc, their toxicity increases as follows:
lead<zinc<copper<cadmium, depending on countless abiotic and
biotic factors.

Sustainable development requires the development and pro-
motion of environmental management and a constant search for
green technologies to treat a wide range of aquatic and terrestrial
habitats contaminated by increasing anthropogenic activities with
the main sources of contaminants being from the chemical indus-
tries. Bioremediation is a technique that uses living organisms to
degrade or transform contaminants into their less toxic forms. It is
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based on the existence of microorganisms with capacity to enzy-
matically attack the compounds. The strategies can be applied in
situ or ex situ, depending on the site in which they will be applied.
In situ is the treatment done in the site of the contamination and ex
situ, refers to the removal of soil or water to subsequent treatment.
There is a wide variety of techniques that has been developed in the
past, and some of these techniques are natural attenuation, bicaug-
mentation, biostimulation, biosorption, composting, phytoremedi-
ation, rhizoremediation and bioleaching. Since bioremediation and
these techniques not only represent an emerging (green) technol-
ogy but also present a great advantage of being cost effective when
compared to the traditional remediation methods due to the use of
indigenous microorganisms with a versatile metabolism, this book
presents an up-to—date and comprehensive collection of chapters
prepared in bioremediation technology research and application.
The chapters cover bioleaching, biosorption, bioaugmentation, bio-
stimulation, bioventing, biofiltration, biostimulation, natural atten-
uation, phytoremediation, biosurfactants, anaerobic digestion and
composting.

Romeela Mohee
Ackmez Mudhoo
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