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Industrialization and extraction of natural resources have
resulted in large scale environmental contamination and
pollution. Large amounts of toxic waste have been dispersed
in thousands of contaminated sites spread across the nation.
Thus every one of usisbeing exposed to contamination from
past and present industrial practices, emissions in natural
resources (air, water and soil) even in the most remote regions.
The risk to human and environmental health is rising and
thereisevidencethat this cocktail of pollutantsisacontributor
to the global epidemic of cancer, and other degenerative
diseases. The challenge is to develop innovative and cost-
effective solutions to decontaminate polluted environments,
to make them safe for human habitation and consumption,
and to protect the functioning of the ecosystemswhich sustain
human life. This problem has led to modern-day
bioremediation. Bioremediation is the transformation or
degradation of contaminants into non-hazardous or less
hazardous chemicals. Bacteria are generally used for
bioremediation, but fungi, algae and plants have also been
used. Bioremediation isnot a new technology. There hasbeen
evidence that compost piles existed as far back as 6000 BC,
and in 1891 the first biological sewage treatment plant was
created in Sussex, UK. However, the word “bioremediation”
did not appear in peer-reviewed scientific literature until 1987.

Bioremediation is normally carried out by indigenous
microorganisms whose activities can be enhanced by either
supply of suitable nutrients or by increasing their popul ation.
Therefore, this process exploits such microorganismsand their
enzymatic activitiesto effectively remove contaminants from
contaminated sites.

Some of themicrobesthat can be used for bioremediation
include Deinococcus radiodurans, Geobacter sufurreducens,
Dehalococcoides ethenogenes, Thermus brockianu,
Alcaligenes eutrophus and many more.

Bioremediationisacost effectiveand an environmental
friendly technology which operates through the principles of
biogeochemical cycling. Bioremediation technol ogies can be
broadly classified as ex situ and in situ technology. If the
process occurs in the same place affected by pollution then it
is called in-situ bioremediation. In contrast, deliberate
relocation of the contaminated material (soil and water) to a
different place to accelerate biocatalysisis referred to as ex-
situ bioremediation. Some of the examples of in situ and ex
situ bioremediation areland farming, composting ,Bioreactors,
Biofilters, Bioventing, Bioaugmentation and Biostimulation.

Bioremediation is a successful technique has its
applicationin cleaning up of sail, surface water, groundwater,
sediments and ecosystem restoration. It has been
unequivocally demonstrated that a number of xenobiotics
including nitro- glycerine (explosive) can be cleaned up
through bioremediation. Bioremediation is generally
considered to include natural attenuation (little or no human
action), bio-stimulation or bio-augmentation, the deliberate
addition of natural or engineered micro-organisms to
accelerate the desired catalytic capabilities thus
bioremediation, Phytoremediation and rhizoremediation
contribute significantly to the fate of hazardous waste and
can be used to remove these unwanted compounds from the
biosphere. As every technique has its pros and cons so
bioremediation has aso its limitations. Some chemicals are
not amenable to biodegradation, for instance, heavy metals,
radio nuclides and some chlorinated compounds. In some
cases, microbial metabolism of contaminants may produce
toxic metabolites.

But as bioremediation offers several advantages over
conventional techniques, is often less expensive and site
disruptionisminimal and it eliminates waste permanently with
long-term liability and has greater public acceptance, with
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regulatory encouragement. Most bioremediation systems are
run under aerobic conditions, but running a system under
anaerobic conditions may permit microbial organisms to
degrade otherwise recal citrant molecules al so.
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