
© 2019 JETIR February 2019, Volume 6, Issue 2                                                          www.jetir.org (ISSN-2349-5162) 

JETIREV06097 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 600 
 

A Brief Review on Soil Pollution  

Manashree Mane 

Assistant Professor, Department of Forensic Science, School of Sciences, B-II, Jain (Deemed to be University), JC Road, 

Bangalore-560027 

Email Id- m.manashree@jainuniversity.ac.in 

 

ABSTRACT: The introduction of material, biological organisms and energy into the land would alter the nature of the soil and 

gradually eradicate the soil from its natural state. In this situation the soil is polluted when the soil conditions change due to 

human activity and/or the soil is not used again. Pollution, which has led to interference with the natural soil balance, is 

characterized as chemical or natural material entered into the soil. Constituents and elements combined in the soil for a longer 

period are known as a vital contamination factor in subterranean water. Desertification is also a consequence of soil pollution, as 

it is a reason for causes vegetation losses and decreases growth of plant' and evolution, that degrades soil specifics and eventually 

contributes to desertification. Soil pollution is the most significant form of pollution among environmental pollution, because of 

its extensive harm to the ecosystem as well as to humans. On the other hand, it is difficult to build and advance human populations 

without the use of chemicals. It has features such as acceleration and condensation of polymerization, the defence of organic 

particles from ultraviolet radiation disposition, the presence of intermediate metal ions and phosphates, the absence of osmotic 

capacity of water, the ability to absorb major cations to the same extent and to provide rich solutions in compounds of plants and 

animals 
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INTRODUCTION 

Soil is one of nature's essential and precious resources. Without good soils, life and development on earth will 

be unlikely. The Earth is the source of 95% of human food. Human survival must prepare safe and efficient 

terrain. The absorption into the soil of products, biological organisms or energy can induce soil quality changes. 

This problem contributes to the removal of soil from its natural state. The dead soil contains weather-beaten 

stones and mineral resulting by the deterioration of plant or animal products, which are known as humus or 

organic matter, as well as air and water. But the lively soil is the soil where small animals such as insects, worms 

or plants are grown in living soil, with fungi, bacteria and other microbes. The soil is made up of 50% organic 

and inorganic matter and 50% air and water, which fills the empty soil areas and preserves living soil life. 

Graphing nutrients, chemicals and soil sediment are part of the agricultural practice. Industry and urbanization, 

on the other hand, pollute soil using solid waste, heavy metals, solvents and many other organic and inorganic 

substances. As the world's population increases, more waste is generated and soil is the waste disposal medium 

most often. Dispersal of waste from its source may be directly into the soil or into the atmosphere, water bodies. 

When in the soil, this not only impacts plants, animals and men in the food chain, but in some cases also change 

the soil's structure and its strength in its many functions. Some types of environmental pollution, for example, 

can decrease soil species, such as earthworms and microbes, which reduce the soil's biological ability. In 

addition, contaminants can also be transported from the ground into water sources to cause additional 

environmental harm. Even if by means of the sieving operation, chemical filter through adsorption, precipitation 

and transformation of chemical substances, and biological filter through decomposition of organic substances, 

the soil acts as a physical filter, it does not have infinite power. 

Any soil introduction of materials that can adversely affect its workings can be described as soil pollution. As 

soils have buffer capacities, the negative effects are generally noticeable and the soil can be regarded as 

contaminated and soil contamination. The cycle typically takes some time. Many contaminants that enter the 

soil will increase to certain levels that present serious threats to plants and animal health [1]. Soil contamination 

is not readily evident and only after several years reveals its effect at times. For decades, such contaminants 

may stay in the soil forbidding their usual use for longer periods. 

Typically, the soil is associated with two forms of environmental pollution behaviour. Firstly, it pollutes the 

soil, rendering it unfit for either crop growth or crop plants with inadequate harmful substances to match human 

and animal consumption. Even important plant nutrients such as nitrogen and other micro-nutrients can pollute 

the soil in excessive amounts. The indiscriminate land use of waste soil as the disposal of nature can also lead 

to problems with pollution [2]. In the second group, soil conservation may help pollute water, such as the release 
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of nitrate into groundwater. Under these conditions, the extensive processing of food merely to provide for those 

who are under-nourished is not appropriate as the environment or the water no longer supports life. 

ROLE OF SOIL PURIFICATION 

Soil is viewed as purifying the natural environment. In fact, the soil has a purification function for the supply 

of food. This soil quality is acquired because of its physical characteristics and biological characteristics. 

Specific physical and chemical procedures include the creation of different soil types. Organic and inorganic 

stuff are weakened and modified during chemical processes. Meanwhile, moved materials and specific soil 

horizons are created by physical processes. Soil is the root of the world and therefore of the future and posterity 

human heritage [3]. Soil is a natural substance that is produced by bio-chemical and physical precipitation. The 

knowledge of penology (soil science). A penologist studies and doesn't find the application of the soil as a 

composition. Penology allows one to assess, preserve and optimize the best solution for soils in various areas. 

MECHANISM OF INTERACTION OF WASTE WITH SOIL 

The interaction mechanisms between waste and soil can be categorized as biological, chemical and physical. 

As defined in Figure 1, schematics can be seen for various processes involved in each category. 

 

Figure 1: Mechanism of Interaction of Wastes with Soil 

The behaviors, as well as the properties of the mineral and organic particles, are affected by the presence of 

pores. As a consequence of waste application, organic matter accumulation in Soil is the primary agent for 

controlling the rate of infiltration [4]. With the ability of soil water storage the residence time for waste 

components increases rapidly, thus fostering contact between waste and soil. Dissolved ions and compounds in 

wastes are retained and transmitted by the soil caution power. Nonetheless, a rough measure for all responses 

between charged contaminants and colloids is the caution exchange power. Dissolved ions and compounds are 

mainly retained in soil through adsorption and precipitation in wastewater. There is a particular adsorption when 

other cations and anions are held so tightly by soils that they can't be exchanged. This process allows for the 

incorporation into the soil of heavy metal cations such as Zn, Cu, Ni, Cd and Pb. In accordance with relative 

toxicities, soil texture, organic matter and cation exchange efficiency, the applications level Zn, Cu and Ni, 

which are phototropic and Cd which can accumulate in plants at levels toxic for animals / humans consuming 

them, were suggested. 

TYPES OF SOIL POLLUTION 

The major cause of soil pollution is as follows: 

1. Industrial wastes:  

In most cities, they see that the wastewater of the factories is poured into the rivers (as shown in Figure 2). 

Besides, the contamination of the soil and surface waters would also contaminate agricultural supplies in the 

factories. The acid rains will also be produced by smoke and toxins released from the giant factories in the form 

of poisonous gases and gasses, contaminating the air in cities and causing human respiration problems. In the 

refinery's surrounding areas, most soil resources emission is observed. Metallic elements have a very lengthy 

resistance and stability in soil than other contaminant and soil contaminations are relatively irreversible by 

heavy metal [5]. Heavy metal are mercury, cadmium, plum and silver, that have proven the adverse effect on 

live animals and triggered environmental incidents repeatedly. Many of these adverse effects of heavy metals 
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include: soil bioactivity disorder, toxic effects of plants and detrimental effects on humans due to contaminants 

in the food chain. 

2. Agricultural practices:  

Agricultural factors influencing soil contamination include the usage of agricultural fertilisers and chemicals, 

medicines and testosterone in animals, and drainage of polluted wastewater fields. Pesticides have long-term 

effects on humans, including cancer, nervous, cardiovascular, and skin disorders. Pesticides penetrate the soil 

by a number of routes, including direct application, spraying and returning pesticides suspended in the air to the 

soil, toxins absorbed on the surface of sand grains embedded in the atmosphere and resting on the soil, plant 

residue applied to the soil, and pollutants ingested by soil species. Chemical fertilisers alter the soil nutrients 

properties., i.e. decrease air and water permeability [6]. The soils typically harden by chemical fertilizers. The 

degradation of the soil is also caused by industrial pesticides. Most pests are improved against consumable 

pesticides in particular by insects. We must enhance the volume of spray or increase the content of toxin in such 

circumstances. These toxins aren’t quickly putrefied and can live long in the soils. 

 

Figure 2: Industrial Wastes 

3. Oil Pollution:  

Oil products and their sources have long been the source of soil contamination due to transport or stockpiling. 

Oil pollution are the unavoidable outcomes as an outcome of fast industrialization processes and growth of 

population, that require the discovery and processing usually of the installations through the transfer of these 

materials to observe soil contamination with hydrocarbon oils [7]. Besides the direct pollutant emissions, dusts 

of combustion gases and oil have been able over many years to improve toxicity and hazardous constituents to 

soil in the area. If additional oil content is absorbed in the deeper soil, emission removal is a hard job and would 

be extremely costly. Pollution of oil in soil illustrates in Figure 3. 
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Figure 3: Oil Pollution in Soil 

4. Effects of Detergent in Soil:  

The presence of detergent in sewage can growth soil penetrability, and in the presence of detergents it is possible 

to move from pores of consecutive and separate soil layers through also molecules that do not normally move 

through soil filters and cause microbial contamination of waters located at a relatively high distance from the 

ground level. 

EFFECTS OF SOIL POLLUTION 

This is largely due to the involvement of anthropocentric behaviors in soil degradation. Such waste products 

are produced from chemicals which originally do not exist in nature and thus pollute the soil. Usually soil 

contamination arises from industrial production, agricultural chemical products and inadequate waste disposal. 

Relation of soil direct and indirect with polluted soil contributes to health risks. Ecological balance soil 

contamination creates tremendous disruptions and organism health is at risk. There are some very disturbing 

effects of pollution on soil that can lead to major changes to the ecological equilibrium and wellbeing of living 

beings on the planet [8]. Cultivation in a polluted land cannot usually expand and flourish. However, in certain 

crops, the poisonous chemicals in the soil could have consumed these crops, and the people who eat them could 

have severe health problems. 

Soil contamination is often caused by increased soil salinity. In this situation, the soil is toxic and sometimes 

ineffective and unsafe for vegetation. If soil contamination affects the composition of the soil, death in the soil 

may be caused by a large number of beneficial organisms (e.g. earthworms). This event may also have an effect 

on large predators, and cause them to travel elsewhere in the pursuit of food, rather than further growing the 

soil's ability to support life. The frequency of migraine, nausea, exhaustion, skin disturbs and even miscarriages 

of people living near polluted land are higher. According to toxins in the soil, cancer, leukaemia, reproductive 

diseases, damage to the lungs, liver and deterioration of the Central Nervous System are some of the long-term 

consequences of soil contamination. The direct toxicity of contaminated land could lead to these health 

problems. 

PREVENTION OF SOIL POLLUTION 

Soil contamination leads to hazardous chemicals, salts, radioactive, poisonous contaminants and other waste. 

These influence the health of plants and animals. All organic and inorganic content are found in soil. Because 

plants and animals decay, organic material is created. This also constitutes the highest soil layer. Over thousands 

of years, organic soil like rocks has been formed. The top layer consists of organic soil and the layers below are 

inorganic soil [9]. Inorganic layers have also been slowly affected by emissions. There are various sources of 

soil pollution, including soil pollution from agriculture, soil pollution from industrial waste, and soil pollution 

from urbanization. The fertility of the soil reduces and its mineral content is depleted by these various forms of 

emissions. Steps to avoid soil contamination therefore have to be taken. Many farmers used chemical fertilizers 

to increase their farm yield. The yield improved, but lost its fertility at the expense of the soil. It will take a long 
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time to restore soil fertility to what it was, but one must begin at a certain time. For the same, drastic steps are 

required. The use of bio fertilizer is to be promoted for farmers. 

The fertility of soil is boosted by the microorganisms in those fertilizers. It is critical that farmers, along with 

fertilisers, migrate to bio-pesticides and fungicides, also known as herbicides, in order to avoid soil 

contamination. Such products take some time to react, but have no negative effect on the soil [10]. Mercury is 

best used both as fertilizer and as a pesticide because, compared to its chemical counterpart, it has considerably 

less side effects. It can be seen that toxically waste plays an important role in soil contamination, if the evidence 

of soil contamination are investigated. Thus, to reduce toxicity before being disposed of, industrial hazardous 

waste should be treated. Responsible approaches for waste management will also be used. Perhaps the most 

important thing, if they are not of serious significance, is to stop using hazardous substances. While there was 

a great deal of misinformation about waste recycling, not a lot of action was taken. If every family has to recycle 

waste itself, land contamination caused by waste would be substantially every. The saved land can be used for 

a variety of different activities constructively.  

When plastic was invented, the option of plastic containers, bags, etc. could be organized after usage thought 

convenient. Plastic is, however, one of the key factors for soil contamination, as disintegration takes a very long 

time. Citizens should also envisage switching to reusable products such as bottles, cotton bags, etc. While paper 

breaks down more easily, many trees are cut for paper bag production. The easiest way to use cotton bags is 

therefore. In the same way, you can opt for cloth napkins, painting sheet, etc rather than tissue paper in the 

kitchen etc. There is no question that organic products are expensive relative to conventional products. This is 

a major step in eliminating waste landfills. Nevertheless, the option of organic products would encourage more 

organic farming. This helps to prevent contamination of the soil. Deforestation steps must be taken at a rapid 

rate in order to avoid soil contamination. Soil erosion happens when no trees block various natural agents such 

as water and air from moving the top layer of the soil. Steps should also be taken to avoid cropping and grazing, 

as it contributes to flooding and soil erosion, as well as more damage to the soil. 

Different chemicals, such as pesticides, insecticides and fungicidal, play an important role in plant growth; 

however, their over-use is known as one of the key causes of soil contamination. Some of the most essential 

and effective prevention steps are the reduction or even avoidance of these chemicals. Manures and bio 

fertilization are often recommended by environmentalists and agriculture, as manures have limited adverse 

environmental effects compared to pesticides. Bio-fertilization is a method used to enhance the fertility of soils 

instead of chemicals by certain micro-organisms such as rhizome. 

CONCLUSION 

Phytoremediation, as it takes advantage of natural plant processes, is the most effective instrument to counter 

industrial emissions. It needs less hardware and labour than other approaches since most plants do the labour. 

Trees and plants can also make a spot more attractive. The site can be washed without removing polluted soil 

or surface water. It helps workers to prevent toxic chemicals. Phytoremediation has been performed successfully 

in many countries and is used at a variety of locations. Phytoremediation has many different approaches and is 

an interdisciplinary technique. Also, studies have shown that some plants can be effective in the remediation of 

toxic metals. Comprehensive analysis is required of procedures affecting metal availability, metal processing, 

translocation, chelation, degradation and vocalization. The quick growth and high biomass production and deep 

roots of the ideal plant for plant remediation are expected to be easy to collect, allow different metals to be 

tolerated and collected in shots and/or plant components. Further advancement of phytoremediation calls for 

the convergence of plants biology, genomic technology, soil chemistry, soil micro-biology, environment and 

agriculture engineering and integrated multidisciplinary research effort. Phytoremediation is still in its 

development and testing process with many technological challenges to be addressed. 
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