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ABSTRACT: 

When dangerous compounds or toxins are released into the environment, it causes pollution, which has a negative 

impact on ecosystems, human health, and the health of the planet as a whole. This summary gives a general 

review of pollution and its contributing components, emphasizing their importance and major research 

discoveries. Industrial processes, transportation, agriculture, inappropriate waste management, and residential 

sources are just a few of the things that create pollution. These elements help to discharge contaminants into the 

air, water, and soil, including greenhouse gases, hazardous chemicals, particle matter, and an abundance of 

nutrients. The effects of pollution are widespread. Respiratory ailments, cardiovascular issues, and reduced 

visibility are all caused by air pollution. Aquatic ecosystems are impacted by water pollution, which causes fish 

populations to fall, drinking water supplies to become contaminated, and the disturbance of marine ecosystems. 

Reduced soil fertility, decreased agricultural output, and the potential for hazardous compounds to build up in the 

food chain are all effects of soil pollution. 
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I. INTRODUCTION 

It is possible to define pollution as an unwelcome alteration of the physical, chemical, or biological properties of 

the air, water, or land that may be detrimental to human existence and that of other creatures, as well as to living 

circumstances, industrial operations, and cultural assets [1]–[3]. Natural or man-made pollution both exist. 

Polluting substances are referred to as pollutants. The by-product of human activity is pollution. The key 

contaminants are outlined below. Deposited matter: household garbage, soot, smoke, tar, and dust. CO, NOx, 

SOx, and halogens, chlorine, bromine, and iodine. Lead, zinc, iron, and chromium are all metals. Industrial 

contaminants, such as cyanide compounds, benzene, ether, acetic acid, etc. Pesticides, herbicides, fungicides, and 

fertilizers are examples of agricultural pollution. Photochemical contaminants, including acetyl nitrate as a stand-

in for ozone, nitrogen oxides, aldehydes, and ethylene. Radiation pollution, including radioactive chemicals and 

nuclear test debris. 

Classification of Pollutants 

Pollutants fall into one of two categories based on natural disposal: 

Non-biodegradable Pollutants 

These are the contaminants, and normal biological processes only destroy them extremely slowly. These are 

inorganic substances like metal oxides, salts (chlorides), waste-producing materials, aluminum cans, mercuric 

salts, and even DDT. These are still building up in the environment. 

 

Bio-degradable Pollutants 

These include household waste, which readily breaks down via natural processes and may be broken down 

quickly by natural or artificial means. When they build up in significant quantities and the rate of deposition 

outpaces the rate of disposal breakdown, major issues result. Pollutants may be divided into two groups based on 

how they continue to exist after being released into the environment: 
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(i) Primary Pollutants: These are those compounds that come straight from sources that can be identified. This 

comprises: 

a) Sulphur compounds, such as SO2, SO3, and H2S, that are created when fuel is oxidized. 

b) Carbon compounds, including hydrocarbons and carbon oxylines (CO+CO2). 

c) Nitrogen substances, including NO2 and NH3. 

d) Hydrogen fluoride (HF) and hydrochloric acid (HCl) are halogen compounds. 

e) Particles of various sizes and compositions: These may be found in the air hanging. 

f) Particles of metals, charcoal, tar, pollen, fungus, bacteria, silicates, and other materials are among the 

most prevalent fine particles with diameters under 100 u. 

(ii) Secondary Pollutants:  The interaction of the main released pollutants results in the secondary pollutants. in 

the environment. Peroxyacetyle nitrate (PAN) and ozone (O3), both of which are harmful components of smog 

and inflict burning eyes and lung damage, are created when nitrogen oxides, oxygen, and waste hydrocarbons 

from petrol react photochemically in the presence of strong sunshine. 

(iii) Smog: Smog is a thick, black layer of fog that is created when smoke and chemical fumes combine with the 

fog. Smog is particularly prevalent in practically all industrial regions because the stagnant air traps it for many 

days. Both plants and animals are harmed by it. 

Air Pollution 

According to the WHO, air pollution is the presence of substances in the atmosphere at levels dangerous to both 

people and the environment. Many elements enter the atmosphere, most of which are gases that quickly disperse 

across large regions. 

Sources of Air Pollution 

Fossil fuels, industry, agricultural practises, armed conflicts, natural disasters, and automobile emissions are just 

a few of the many causes of air pollution. 

1.  Burning Fossil Fuels 

Carbon dioxide (CO2), carbon sulphur dioxide, and other air pollutants are released when wood, charcoal, and 

other fossil fuels are burned. The major components of petroleum are hydrocarbons, sulphur, and nitrogen. 

(ii) Automobile Emissions 

The majority of air pollution more than 80% of it is caused by vehicles. CO, unburned hydrocarbons, and 

nitrogen oxide are the main pollutants emitted by vehicles, locomotives, aero planes, etc. 

(iii) Industries 

The primary causes of air pollution include paper and pulp manufacturers, petroleum refineries, fertiliser plants, 

steel companies, and thermal power plants. Several dangerous gases are added similar to atmospheric CO, SO3, 

NO, hydrocarbons, etc. Cotton dust is released into the air by textile manufacturers. Kanpur, Surat, and 

Ahmedabad are cities that are affected by this form of pollution. The environment is seriously threatened by the 

pesticide and insecticide businesses. Offensive odours are released by tanneries and businesses that prepare food. 

Additionally, dangerous is the release of hazardous gases as a result of accidents. For instance, the Bhopal 

chemical Tragedy, in which a release of the chemical methyl isocyanate (MIC) killed numerous people. Every 

day in Tokyo, one square kilometre of carbon particles mixed with other suspended particles settles [4]–[6]. 

(Iv) Agriculture-Related Activities 

Insecticide and weedicide spraying also pollutes the air. When ingested, they pose serious risks to both humans 

and animals. 

(v) Wars 

Different types of explosives used in conflict release hazardous chemicals into the atmosphere, polluting it. The 

local environment is severely disturbed as a result. Radiation from nuclear explosions contaminates the 

atmosphere. Examples of the consequences of nuclear blasts include Hiroshima and Nagasaki are well-known. 
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(vi) Natural Causes  

The natural sources of air pollution include gas releases from erupting active volcanoes, marsh gas, fungus 

spores, and pollen. 

II. DISCUSSION 

Common Air Pollutants 

There are two basic categories of air pollutants: gaseous and particle. carbon oxides. Sulphur and nitrogen are 

examples of gaseous contaminants. Particulate pollutants may be either solid or liquid particles; bigger particles, 

such as sand and water droplets, settle down fast, but microscopic dust particles hang about in the air for a very 

long period. The actions of blasting, drilling, crushing, grinding, and mixing contribute these to the atmosphere. 

 (I) Carbon Dioxide 

 The air now contains 20% more CO2 than it did a century ago. Headaches and nausea are brought on by CO2. A 

rise in atmospheric temperature and the greenhouse effect might result from its growth in the air. This might 

cause the polar ice to melt, raising ocean levels and flooding coastal areas. 

 (ii) Carbon Monoxide 

It is a very hazardous gas that results from incomplete fuel combustion. if ingested. It mixes with hemoglobin and 

decreases the latter's ability to transport oxygen. This results in mortality, decreased eyesight, and sluggishness. 

(iii) Oxides of Nitrogen 

These include NO and NO2, which are given off by burning materials and by the chemical and automotive 

industries as waste gases. These are toxic and reduce the blood's ability to transport oxygen. 

(iv) Oxides of Sulphur 

By burning coal and petroleum, SO2 and SO3 are created, which are bad for buildings, clothes, plants, and 

animals. A high SO2 concentration results in metabolic inhibition, mucous membrane injury, plasmolysis, 

chlorosis (leaf yellowing), and chlorosis. Water and SO2 and SO3 react to produce sulfuric and sulphureous 

acids, respectively. Acid rain or acid precipitation may result from these when they precipitate as rain or snow. 

(v) Photochemical Oxidants 

created as a result of photochemical interactions between main pollutants, namely nitrogen oxides and 

hydrocarbons. In the presence of sunlight, nitrogen oxides react with unburned hydrocarbons to produce ozone, 

aldehydes, and other complex organic molecules in the air. Peroxyacyl nitrate (PAN), for example, is one of these 

chemicals. 

(vi) Hydrocarbons  

These are emissions from the incomplete fuel combustion that occurs in cars. When combined with nitrogen 

oxides, they create the very poisonous PAN. 

(vii) Particulate Matter  

Fine solid and liquid particles are released into the air by industries and vehicles. Examples of airborne 

particulate pollutants include fly ash and soot from burning coal, metal dust from metallurgical operations 

including lead, chromium, nickel, cadmium, zinc, and mercury, cotton dust from textile mills, and pesticides 

sprayed on crops. These harm the respiratory system [7], [8].  

(viii) Sprays 

Chemicals discharged into the atmosphere as vapors are known as aerosols. These include the fluorocarbons 

carbon compounds with fluorine found in jet aircraft exhaust. Aerosols cause the ozone layer to thin. With a 

thinner ozone barrier, the globe is exposed to more skin-damaging UV radiation, which may also cause skin 

cancer. 

(ix) Radioactive Substances  

Explosions, including nuclear ones, emit them. These pose a serious threat to health. 
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(x) Fluorides  

When heated, fluoride-containing minerals, rocks, and soils emit hydrogen fluoride, a very deadly gas. The harm 

caused by this gas to cattle and animals is severe.  

Pollution in India 

India is home to a huge network of businesses and factories. These factories are often concentrated in eight or ten 

major industrial hubs. These are a significant source of both water and air pollution. Delocalization of industries 

is now necessary to be on the safe side. As a result, contaminants would be distributed evenly and degrade more 

quickly. The main pollutants produced by these industries are: 

(i) Industrial Pollutants. The most frequent industrial air pollutants are SO2, CO, CO2, H2S, and hydrocarbons 

in addition to dust, smoke, and grit. These are created by the thermal power plants' burning of lignite, coal, and 

petroleum as well as other fuels. HCl, chlorine, nitrogen oxide, and oxides of copper, zinc, lead, and arsenic are 

released by the chemical industry. The steel industry at Bhilai, Rourkela, Jamshedpur, and Durgapur, as well as 

the fertiliser plants in Gorakhpur and Ahmedabad, all pollute the air with the aforementioned pollutants. 

 (ii)Automobile exhausts. CO, nitrogen oxides, and hydrocarbons are produced by cars powered by petrol and 

diesel. Every day, tonnes of CO and hydrocarbons are released into the atmosphere. Numerous thousands and 

millions of vehicles are stored in large cities. Three pounds of carbon monoxide and fifteen pounds of nitrogen 

oxide are produced for every gallon of fuel used by autos. 

 (iii) Ionizing Radiations from Radioactive Substances. Gamma rays, alpha particles, and beta particles are 

examples of ionising radiation. These are created by atomic explosions and atomic weapon testing. 

Effects of Air Pollution 

Effect on Plants 

a) SO2 results in chlorosis and the demise of tissues' cells. 

b) Leafy plants like spinach and lettuce suffer harm from fluorides and PAN. 

c) Nitrogen oxides and fluorides lower agricultural output. 

d) The key leafy plants' foliage is burned and bleached by smog. 

e) Hydrocarbons lead to early fading, the dropping of leaf and flower buds, browning, and sepal and petal 

curling. 

f) Smoke and dust coat the leaf surface, lowering plants' ability to photosynthesize. 

g) Ozone harms cotton crops, fruits, and grains. 

Effect on Man 

Following are the ways that pollution affect both people and animals: 

a) Ozone damages mucosal membranes by making them dry, alters eye vision, causes headaches, lung 

congestion, and oedema. 

b) Chromosomal abnormalities have reportedly been linked to ozone exposure. 

c) SO2 may lead to respiratory tract problems, scratchy throat, dry mouth, and itchy eyes. 

d) The diffusion of SO3, CO, and NO2 into the bloodstream reduces oxygen delivery. The cardiovascular 

system is harmed by CO. Different types of cancer are caused by carcinogens such as hydrocarbons and 

other contaminants. 

e) Respiratory conditions such as bronchitis and asthma are brought on by cotton dust. 

f) Smoking tobacco results in lung malignant development. 

Change in Climate 

The amount of CO2 in the air is rising as a result of deforestation and fuel consumption. The composition and 

balance of gases in the atmosphere are being impacted by this rise. a rise in the presence of CO2 may result in a 

rise in air temperature and the greenhouse effect.Glaciers and polar ice may melt if global temperatures increase 

by more than a couple of degrees. As a result, the ocean level would increase, causing coastal regions to flood 

and submerge. Additionally, changes in rainfall patterns may impact agricultural productivity globally. The 

stratospheric ozone layer is destroyed by aerosols [9], [10]. More dangerous UV radiation would be able to reach 

the planet if the ozone layer were to thin. In addition to causing sunburn and blindness, this might also render 

proteins, RNA, DNA, and plant pigments inactive. 
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Aesthetic Loss 

The splendour of nature is spoiled by dust and smoke. Particularly the mountainous landscapes, which draw 

many of people. A major annoyance in cities are the foul smells that come from waste dumps, sewers, and 

factories. 

Control of Air Pollution  

The following actions have been recommended to reduce air pollution:  

a) Some gases may be separated by dissolving in them because they are more soluble in that liquid than in 

air, such as ammonia in water. 

b) Gravity settling tanks are used to remove particles bigger than 50 mm. Separating fine particles is 

accomplished by cyclone collectors or electrostatic precipitators. 

c) To minimise pollution at the ground level, chimneys should be raised to their maximum height. 

d) Sulphur may be removed from fuel before use to reduce SO2 emissions. 

e) Strict enforcement of pollution control regulations is necessary. 

f) Trees should be planted near highways, rivers, parks, and other open spaces because they keep the air 

clean. 

g) The greatest contributor to pollution, population expansion, has to be stopped. 

h) Nuclear explosions have to be kept to a minimum. 

Water Pollution 

All people are aware of the vital importance of water to life. In order to fulfil our essential requirements in daily 

life cooking, drinking, bathing, disposing of sewage, irrigation, generating energy in power plants, cooling, and 

producing various goods in industries it is necessary to do so. All of these activities significantly increase the 

amount of unwanted compounds in the water supplies. This changes the water's fundamental chemistry in rivers 

and streams. 

Sources of Water Pollution 

(i) Domestic Sewage 

This includes trash from the home, such as food scraps, synthetic detergents used to clean bathrooms and latrines 

and water-based paints. 

(ii) Industrial Effluents 

Through factory flush lines, industrial wastes are released into nearby rivers and streams. Chemical pollution is 

produced by a variety of companies, including those that make textiles, sugar, fertiliser, rubber, rayon, medicines, 

paper, and chemicals. It is also produced by oil refineries and chemical factories. 

(iii) Agricultural Source 

For agricultural plants to produce good yields, fertiliser application has become more important. Nitrate fertiliser 

excess seeps into groundwater and is transferred to lakes and ponds. When they infiltrate the system that provides 

drinking water, they cause a number of health issues. 

 (iv) Pesticides 

These include soil fumigants, insecticides, fungicides, nematicides, rodenticides, and nematicides. These include 

organophosphates, metallic salts, carbonates, chlorinated hydrocarbons, and other chemicals. Numerous 

insecticides do not degrade. They go through food chains and build up in fatty tissues, posing a number of health 

risks. 

(v) Thermal pollution  

Nuclear power plants and power plants in general are the principal causes of water thermal pollution, which 

occurs when water used for cooling becomes hot. When the hot water enters the main body of water, it elevates 

its temperature, killing fish and other aquatic creatures and quickening the pace of plant respiration. 
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 (vi) Pathogenic Organisms 

Protozoa, worms' eggs, and bacteria are harmful organisms that enter water via sewage and household waste from 

homes. Consuming this polluted water may result in TB, cholera, dysentery, typhoid, jaundice, and other 

diseases. 

 (vii) Mineral Oils 

Through sewers, oil from automotive washings and oil spills makes its way into river water. 

(viii) Contaminated Underground Water 

Particularly in cities and industrial regions, the quality and safety of underground water has declined. Sewage, 

seepage, pits, industrial effluents, septic tanks, fertilisers and pesticides, rubbish, etc. are the main causes of 

subterranean water pollution. 

(ix) Marine Water Pollution 

Water sources from the network of rivers and streams eventually reach the seas and oceans. As a result, they 

serve as the sink for all water-based toxins, both natural and man-made. Discharges of oil, grease, petroleum 

products, detergents, sewage, and rubbish, including radioactive wastes, are the principal causes of ocean 

pollution. 

III. CONCLUSION 

Air pollution, water pollution, and land contamination are the three primary forms of pollution. Pollution of the 

air. Air pollution may be seen at times. Dark smoke may be seen pouring from the exhaust pipes of huge vehicles 

or industries, for example. However, air pollution is often unseen.  An urgent worldwide problem, pollution has 

serious effects on ecosystems and human health. To lessen the effects of the many variables that contribute to 

pollution, governments, businesses, communities, and people must work together. We may strive towards a 

cleaner and healthier environment for both the current and future generations by adopting sustainable practises, 

embracing cleaner technology, and lobbying for governmental reforms. 
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