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Significance

• Plants are used to absorb and filter the minerals

which have a deleterious effect on the environment.

• More cost-effective

• Use little energy

• Functions well at low concentration of metals

• Do not usually produce harmful emissions

• Reduce the pollution of metal-contaminant areas

• Successful commercial heavymetal-filtration

processes include the extraction of chromium in our

Department.





What is Phytoremediation?

• Phytoremediation is a remediation process by
the use of plants to remove, transfer, stabilize,
and/or destroy contaminants in the soil.

• Phytoremediation is used for the remediation of
metals,pesticides,explosives,fuels, volatile organ
ic compounds(VOCs) & semi-volatile organic
compounds (SVOCs)

• Research is underway to understand the role of
phytoremediation to remediate perchlorate, a
contaminant that has been shown to be
persistent in surface and groundwater systems.



Types of Plant Selected for 

Phytoremediation

• While there are many ways to structure plant

classification, one way is to group them into

vascular and non-vascular plants, seed bearing

and spore bearing, and angiosperms and

gymnosperms. Plants can also be classified as

grasses, herbaceous plants, woody shrubs, and

trees.



The Concept of Phytoremediation

• Phytoremediation is a cost-effective, plant-based
approach to remediation that takes advantage of
the ability of plants to concentrate elements and
compoundsfrom the environment & metabolize
various molecules in their tissues.

• It refers to the natural ability of certain plants
called hyperaccumulators to bioaccumulate,
degrade, or render harmless contaminants in
soil, water, or air. Toxic heavy metals and
organic pollutants are the major targets for
phytoremediation.



Phytosequestration

• Also referred to as phytostabilization, there are

many different processes that fall under this

category. They can involve absorption by roots,

adsorption to the surface of roots, or the

production of biochemicals by a plant that is

released into the soil or groundwater in the

immediate vicinity of the roots and can

sequester, precipitate, or otherwise, immobilize

nearby contaminants.



Rhizodegradation

• This process takes place in the soil or
groundwater immediately surrounding the plant
roots. Exudates (excretions) from plants
stimulate rhizosphere bacteria to enhance
biodegradation of soil contaminants.

• Plant-assisted bioremediation, sometimes
referred to as a type of phytoremediation,
involves the interaction of plant roots and the
microorganisms associated with these root
systems to remediate soils containing elevated
concentrations of organic compounds.



Phytohydraulics

• Use of deep-rooted plants—usually trees—to

contain, sequester, or degrade groundwater

contaminants that come into contact with their

roots. For example, poplar trees were used to

contain a groundwater plume of methyl-tert-

butyl-ether (MTBE).



Phytoextraction

• This term is also known as phytoaccumulation.
Plants take up or hyper-accumulate
contaminants through their roots and store them
in the tissues of stems or leaves. The
contaminants are not necessarily degraded but
are removed from the environment when the
plants are harvested.

• This is particularly useful for removing metals
from soil. In some cases, the metals can be
recovered for reuse by incinerating the plants in
a process called phytomining.



Phytovolatilization

• Plants take up volatile compounds through their

roots, and transpire the same compounds, or

their metabolites, through the leaves, thereby

releasing them into the atmosphere.



Phytodegradation

• Contaminants are taken up into the plant tissues

where they are metabolized, or biotransformed.

Where the transformation takes place depends

on the type of plant and can occur in roots,

stems, or leaves.



Heavy Metal Pollution

In the World Health Organisation's list of ten

chemicals of major public concern.

include manganese, chromium, cobalt, nickel, co

pper, zinc, selenium, silver, antimony

and thallium.

Heavy metals can bind to vital cellular

components such as structural

proteins, enzymes, and nucleic acids, and

interfere with their functioning".



Environmental emergencies 

• Technological accidents 

• Industrial accidents, 

• Usually involving leakage hazardous material 

and occur where these materials are produced, 

used or transported.

• Mining activities are generally included in this 

definition because they tend to be caused by 

humans
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CONTROL OF TECHNOLOGICAL 

DISASTER 

• Selection of plants depending on their
accumulation efficiency in rhizospheric region.

• Selection of aquatic weeds and their phyto-
accumulation potential.




















































