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Description 

Living plants are used in phytoremediation methods to clean up 

soil, air, and water that have been polluted with dangerous pollutants. 

The employment of green plants and related microbes, as well as 

correct soil amendments and agronomic practises to contain, remove, 

or render hazardous environmental toxins harmless according to the 

definition. 

Phytoremediation is a plant-based method to environmental 

remediation that takes utilisation plants ability to concentrate elements 

and chemicals from the environment as well as detoxify different 

contaminants. The capacity of certain plants known as 

hyperaccumulators to bioaccumulate substances causes the 

concentrating effect. The effect of cleanup is considerably different. 

Organic contaminants can be destroyed, but toxic heavy metals can't, 

therefore they're the main targets for phytoremediation. Several field 

studies have demonstrated the viability of employing plants to clean 

up the environment. 

Phytoremediation can be used to clean up contaminated soil or 

stagnant water environments. This method is increasingly being 

explored and used at places where heavy alloys such as radium, lead, 

aluminium, curare, and antimony are polluted in the soil. These metals 

can cause oxidative stress in plants, damage cellular membrane 

integrity, cause nutrition subscriber base conflict, and inhibit 

photosynthesis. 

Phytoremediation have been used successfully are the restoration of 

left behind metal mine operation, and sites wherever polychlorinated 

biphenyls have already been dumped during create and mitigation 

involving on-going coal acquire discharges reducing typically the 

effect of impurities in soils, normal water, or air. Impurities including 

metals, pesticides or herbicides, solvents, explosives, and elementary 

oil and it is derivatives, have been mitigated in phytoremediation 

assignments worldwide. Many indoor plants such as mustard plants, 

alpine pennycress, hemp, and pigweed have tested to be able to be 

successful from hyper accumulating contaminants from toxic waste 

websites. 

 

Advantages 

 
 Phytoremediation is less expensive both in situ and ex situ than 

previous procedures. 

 Recovery and re-use of important metals is a possibility. 

 It maintains the fertility of the soil by preserving the topsoil. 

 Enhance soil health, yield, and phytochemicals in plants. 

 Plants also help to prevent soil erosion and metal leaching. 

Limitations 

 The surface area and depth occupied by the roots are the only 

areas where phytoremediation may occur. 

 It is impossible to totally avoid the leaching of pollutants 

into groundwater using plant-based remediation techniques. 

 The toxicity of polluted land and the overall quality of the soil 

have an impact on plant survival. 

 The bioaccumulation of pollutants, particularly metals, in plants 

can have an impact on consumer items such as food and 

cosmetics, necessitating the safe disposal of the contaminated 

plant material. 

 When taking up heavy metals, the metal might get bonded to 

the organic stuff in the soil, making it impossible for the plant to 

remove. 

 

Phytoextraction 

Phytoextraction exploits advantage of plants or algae capacity to 

absorb pollutants from soil or water and convert them into harvestable 

plant biomass. The roots absorb elements from the soil or water and 

concentrate them in the plant biomass above ground. 

Hyperaccumulators are organisms that can absorb large levels of 

pollutants. Phytoextraction can also be accomplished by plants that 

take up lesser amounts of pollutants but can remove a significant 

quantity of toxins from the soil owing to their rapid growth rate and 

biomass output. For the past twenty years or more, phytoextraction has 

been quickly gaining popularity across the world. Heavy metals and 

other inorganics are commonly extracted via phytoextraction. 

Contaminants are often concentrated in a significantly smaller amount 

of plant matter at the time of disposal than in the initially 

contaminated soil or silt. Because a lesser amount of pollutant remains 

in the soil after harvest, the growth/harvest cycle must normally be 

repeated across multiple crops in order to achieve a meaningful clean 

up. The soil is then remediated as a result of the procedure. 

 

Phytostabilization 

Through minimising the leaching of pollutants from the soil, 

phytostabilization limits the mobility of compounds in the 

environment. It focuses on the pollutant's long-term stability and 

control. By attaching contaminants to soil particles, the plant 

immobilises them, making them less available for plant or human 

absorption. Phytostabilization, unlike phytoextraction, concentrates on 

sequestering contaminants in the soil near the roots rather than in plant 

tissues. As pollutant bioavailability decreases, exposure decreases. 

Plants can also excrete a material that causes a chemical reaction, 

resulting in the heavy metal pollution being converted to a less 
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harmful form. Stabilization reduces erosion, runoff, and leaching 

while also lowering the contaminant's bioavailability. 

Phytodegradation 

Plants or microorganisms are used in phytodegradation to degrade 

organic pollutants in the soil or within the plant's body. The plant roots 
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secrete enzymes that break down the organic chemicals, which are 

subsequently taken in by the plant and expelled by transpiration. 

Herbicides, trichloroethylene, and methyl tert-butyl ether are among 

the organic pollutants that this method works. 


