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ABSTRACT: The soil is one component of the Earth that people seldom see due to 

the growth of concrete structures and roadways. The plants that provide us with 

food grow on soil, therefore keeping it healthy is critical for maintaining a beautiful 

environment. Pollution affects soil, just as it does all other forms of nature. Soil 

contamination is a widespread occurrence these days, but it is caused by the 

presence of man-made components. The existence of man-made trash is the primary 

source of contamination in the soil. The waste created by nature, including dead 

plants, animal corpses, or rotting fruits and vegetables, only contributes to the soil's 

fertility. Human waste products, on the other hand, are full of toxins that aren't 

present in nature and cause soil contamination. This study investigates the several 

types of soil contamination that occur regularly. This study looks at all of the 

different methods for cleaning up contaminated soil in great detail. Thermal 

therapy, bioremediation, Biosparging,  soil vapor extraction, and electric resistance 

heating are some of the therapies available. This article's author talks about soil 

contamination and how to properly treat it. This study will help researchers better 

understand soil pollution and how to address it in the future. 
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1. INTRODUCTION 

There's a lot more to the earth under our feet than rocks, dirt, and silt. In 

compositionally, structure, or the life it carries and maintains, every square metre 

has the capacity to be one-of-a-kind. Some contain more mineral-rich rocks, some 

have more plant relics with air or water pockets. Even a little patch of soil may be 

teaming with life, from microscopic animals to fungus or earthworms, which all play 

a crucial role in the soil ecosystem's functioning. Vitamins are also transformed into 

plant-absorbable forms, allowing biomass to grow and store carbon. Our potential 
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drinking water begins its natural purification trip towards groundwater here as well 

(Li et al., 2019).   

Soil contamination is arguably the most common kind of pollution in the 

environment. This is due to the presence of toxic compounds, chemicals, radioactive 

elements, salts, or disease-causing agents inside the soil, all of which have severe 

effects on plant growth and animal health. The movement of water from the surface 

of the ground into the soil profile is known as water infiltration, and soil is a valuable 

resource that sustains cultures or plant life. The occurrence of soil pollutants causes 

a decline in soil productivity, which is referred to as soil pollution. Furthermore, soil 

pollutants degrade the physical, biological, and chemical properties of the soil, 

reducing its productivity. sewage disposal, where a large proportion of industrial by 

- products is dropped directly into garbage dumps without therapies; agricultural 

practises, fertilisers, and pesticides, which appear to be full of chemicals that are 

not fully biodegradable or are recognized worldwide; but also accidental oil spills 

(Zhou et al., 2020). 

1.1. Soil Quality: 

  

Workability of the soil is a measure of soil quality, as shown in the early 1990s. The 

capacity to sustain or improve plant and animal production, water and human 

health, air quality, and ecosystems within a natural or managed environment of a 

certain soil type is defined by the Soil Quality Committee. Furthermore, soil quality 

is defined as the soil's ability to fulfill its ecological responsibilities via integrated 

activity with various soil components. Soil quality benefits crops without hurting or 

weakening the environment, which is important in agriculture. Soil quality 

determines the soil's fitness (Zwolak et al., 2019). 

Some scientists believe that soil quality is solely dependent on farming. Nonetheless, 

a number of them have emphasized how soil quality influences food and feed, as 

well as how soil quality affects a broad variety of biota habitats. The idea of soil 

quality in the context of varied uses of the soil, woods and farms, urban and 

industrial regions, and so on, with consideration to the dynamic and living character 

of the soil. There will be a slew of new issues. Because of the wide range of potential 
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land uses, soil quality should be seen as relative rather than absolute. As a result, 

any soil may play an organic role (Jia, Cao, et al., 2021). 

 

1.2. Soil pollution: 

The occurrence of hazardous substances (contaminants or pollutants) in soils at 

quantities high enough to damage public health or the environment is a sign of soil 

contamination. Soil pollution is described as when the concentrations of 

contaminants in the soil above the levels that should be normally present, even when 

the quantities of pollutants occurring naturally in the earth are not high enough to 

be a worry. Pollution of the soil might just be a problem on a number of levels. 

Plants growing in polluted soils may absorb poisons and perish, or worse, humans or 

animals eating them may be poisoned. Pollutants may make humans or animals sick 

if they come into contact with them or breathe them in. Contaminants may have 

been spilled or dumped into the soils, or they may have moved from another place. 

Based on the pollutant, the soil may sometimes be treated or pollutants eliminated, 

or at the very least confined (Chae & An, 2018). 

1.3. Soil Pollution Types 

 

Pesticides and Fertilizers Pollution in Agricultural Soils Fertilizers, pesticides, and 

insecticides are used in many agricultural tasks to increase crop output. This is 

beneficial since we will have more food, but consider what happens to the chemicals 

that get up on the crops and soils. Insects and tiny animals are occasionally killed, 

even larger animals which eat small mammals (as in restaurant chains) are also 

harmed. Lastly, whenever it rains, these chemicals may be washed away and end up 

in the groundwater. Above all, most pesticides and fertilisers used to wind up in the 

subsurface soil, causing severe damage to it (Jia, O’Connor, et al., 2021). 

 

Industrial Effluents and Solid Waste Pollution of the Soil Waste products from 

chemical and nuclear power facilities must be kept someplace. Pharmaceutical 

companies generate a lot of solid and liquid waste. Many are kept in ecologically 

friendly ways, while others end up in landfills and other less environmentally friendly 
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storage facilities. They also get into leaky pipes and gutters on occasion. They 

pollute soils and produce foods that are detrimental to human health. Pollution 

caused by human activities in cities Humans relies on trees for a variety of reasons, 

including survival. Trees absorb CO2 (a greenhouse gas) from the air and supplement 

it with oxygen, which is essential for living. Humans need wood, and trees offer 

habitats for numerous terrestrial creatures, insects, and birds. Trees also aid in the 

replenishment of soils and the retention of nutrients that would otherwise be washed 

away. We have unfortunately torn down millions of acres of trees for timber, 

building, agricultural, and mining uses, and never replaced them with new trees 

(Vaishali et al., 2019). 

 

1.4. Approaches of Contaminated Soil Treatment 

 

A multitude of human activities can damage the soil if hazardous substances are not 

used, stored, or disposed of correctly. Soil contamination is especially widespread 

in urban areas and abandoned industrial sites, where production, commercial 

dumping, town planning, waste disposal, or pesticide and fertiliser abuse are all 

possibilities  (Güney, 2019). 

 

Agricultural chemicals, for example, are distributed to the surface of the soil. Others 

are released into the earth through to leaks from subterranean tanks, sewage pipes, 

or landfills. Hazardous substances in the atmosphere have the potential to cause 

problems. Furthermore, pollution does not always occur in a single spot. It might 

seep into the ground, be conveyed as dust to neighbouring land and waterways, or 

be transmitted to nearby land and waterways by rain (Burke & Stephens, 2018). 

 

1.4.1. Plants as Pollution Removers: 

 

Plants aid in decontamination by assisting soil microorganisms in pollution 

degradation or by immobilizing and extracting contaminants. Plants, for example, 

take water-soluble metals like zinc,  arsenic, nickel, selenium, nickel, or copper 

from soils, which are subsequently smelted or disposed of that as hazardous waste. 
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Metals are recovered from smelted plants by harvesting and burning them, and 

occasionally by using an acid solution. Plants might be only active during particular 

seasons, contaminants might injure plants, or plants might simply transmit 

pollutants from the soil towards the air or water (Gupta et al., 2021). 

 

1.4.2. Getting Rid of Polluted Soils: 

 

Occasionally, polluted soil is excavated but also cleaned, disposed of, and restored 

with clean soils. Where there are hidden garbage or old chemical barrels, excavation 

is employed. Chemical, electrical, biological, and thermal treatments may be used 

"in situ," or even on. Ex-situ, as well as off, therapies may use the same 

methodologies as on-site treatments, but the treatment takes place elsewhere. 

These soils may be restored to their original location, however, they are typically 

disposed of in landfills (N. Jain & Awasthi, 2019). 

 

1.5. Soil contamination has harmful implications: 

 

People and animals are exposed to pollutants in the environment in a variety of 

ways, including through swallowing dirt, inhaling pollutants and dust, absorbing 

toxins through the skin, and consuming food cultivated in polluted soil. 

 

 Soil pollution may have major health consequences depending on the kind of 

pollutant and the quantity of exposure. As we discussed in our blog, this may 

drastically restrict possible land usage, preventing construction activities. 

 Unless and until soil remediation is completed, the environment would 

continue to be a danger. 

After testing to determine a very kind or  quantity of contaminants present, soil 

might well be subjected to remediation processes for site cleansing. This could be 

done in-situ or by excavating the soil and treating it ex-situ.Treatment options for 

polluted soil include: 

 Biological treatment/bioremediation involves the employment of microbes to 

break down contaminants in soil. 
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 Contaminated soils are converted to non-hazardous soils by chemical 

oxidation. 

 Soil stabilization entails the inclusion of immobilizing chemicals to minimize 

the leachability of pollutants. 

 Water is used to separate or eliminate impurities via physical processes such 

as soil washing. 

 

1.6. Bioremediation: 

 

Bioremediation is the use of biochemical activities to degrade, transform, or remove 

contaminants from soil and water. In this process, microorganisms like as bacteria 

and/or fungus use the pollution as a food source. As a result, phytoremediation is 

frequently used to remove organic contaminants from the environment, so this might 

be an effective technique of reducing environmental pollution (R. K. Jain et al., 

2012): 

 

 Hydrocarbons 

 organic solvents containing halogens 

 organic molecules containing halogens 

 Insecticides and herbicides that aren't chlorinated. 

 Nitrogen-containing compounds metallurgy (lead, chromium, mercury) 

 Radionuclides 

 

Although that might take anything from one to many months to complete, 

bioremediation is typically a more cost-effective option than disposal. 

 

1.7. Oxidation by chemical agents: 

 

Chemical oxidation is the most prevalent method of chemical decontamination, 

wherein reactive chemical oxidizing agents are pumped into to the soil 

or groundwater for rapid and complete pollutant removal. Sit chemical oxidation 

(ISCO) is a versatile method for eliminating toxins from hard-to-reach places like 
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deep soils or beneath structures. The treatment of organic contaminants is one of 

the many applications of chemical oxidation (Van et al., 2020). Stabilization reduces 

the risk of contamination by successfully trapping poisons in the soil. It may be done 

in two ways: first, by converting the pollution in the ground to a less hazardous form, 

or second, by crystallization, which restricts the contaminant's mobility as well as 

binds it to the ground, stopping it from accessing any receptors. Pollutant 

leachability and bioavailability are reduced when immobilizing agents are added to 

the soil. By raising resistance and lowering permeability, this method may also be 

utilized to improve the ground's geotechnical competency, making it more suitable 

for building operations. 

1.8. Soil cleaning: 

Dangerous contaminants are eliminated from the soil by using a fluid wash solution. 

During this procedure, fine-grained soils, such as sand and clay, are wiped away, as 

are contaminants that are more prone to adhere to fine soils. Polluted particles are 

therefore extracted from clean sized particles soils, also including sands or gravels, 

which may also be securely reused. Raw sewage must always be disposed of at a 

licenced facility since seed priming does not eradicate or destroy poisons (Yadav et 

al., 2021). 

Soil remediation is essential in many cases due to the health risks that soil 

contamination poses to people, animals, and plants. Eva offers a comprehensive 

range of ground improvement services, ranging from soil investigation including 

testing towards site decontamination or treatment. It also operates England's sole 

licenced filthy soil remediation facility, which helps cut costs by avoiding this need 

costly soils export (Kumar & Jain, 2021). 

2. DISCUSSION 

The preservation and enhancement of soil quality are essential for long-term 

environmental development. Despite the substantial disagreement, the modern 

concept of land quality provides a solid and necessary basis for scientific soil 

knowledge, sustainable land usage, including management. Soil evaluation is not a 

new procedure, and it hasn't made a significant contribution to the complex problem 

of soil quality evaluation since the mid-twentieth century. Soil quality indicators are 
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important instruments that are increasingly being employed. However, after 

calculating intrinsic soil indicators, dynamic soil indicators should be investigated. 

Postmodern farming is expected to develop in the future, not simply via 

biotechnology and pesticide usage, but also through agroecological innovations to 

increase crop yield and safeguard the environment. The quality and techniques of 

soil evaluation, knowledge expansion, and practical application are all dependent 

on science, which is still relatively new. Farmers in several regions may expect to 

use IT to assist a variety of soil-specific agricultural operational characteristics, 

including such systems that allow for real-time decision-making in the future. 

3. CONCLUSION 

Soil contamination is associated with the presence of man-made substances or other 

modifications in the naturally soil environment.  

 To remediate these contaminated soils, many treatment approaches have 

emerged. 

 Phytoremediation is an in situ method that employs plants to stabilize or 

remove soil pollutants. It is used at sites with lead, uranium, and arsenic 

contamination. 

  A vacuum is used to release a regulated flow of air through the soil during 

soil vapor extraction, which is an in situ technique.  

 Biosparging is a treatment method that uses natural microorganisms such as 

yeast or fungus to degrade dangerous soil chemicals.  

It is a cost-effective alternative to Spaces in a way or traditional air sparging. Our 

research demonstrates how ground quality evaluations have evolved, taking into 

account the goals, tools, procedures, and overall strategy. A clear description of the 

goals, such as whether the ground assessment is intended to serve as the foundation 

for management ideas, a training tool, or a monitoring plan, is a good place to start. 

Target consumers should be identified which included from the start to increase 

acceptance of the developing evaluation process. Assessment of arable soils is 

required for soil quality management techniques, laying intensity, or maximizing soil 

formation. The main objective of this paper is to learn more about Soil Pollution and 

its treatment. This research looks into the various soil pollution that occurs daily. 
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This research examines all of the various contaminated soil cleanup procedures in 

depth. These treatments include thermal therapy, bioremediation, soil vapor 

extraction, Biosparging, and electric resistance heating. The author of this article 

discusses soil pollution and how to effectively cure it. This research will aid in the 

understanding of soil contamination and its successful treatment in the future. 
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