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1. INTRODUCTION:  

 Air pollution has plagued our environment since the discovery of fire and mainly 

after industrial revolution when a natural resource like coal was hugely exploited for the 

generation of energy. It assumed menacing proportions and became a matter of concern in 

the 19th century when increased number of wood and coal furnaces generated enough 

smoke to overwhelm natural air-filtering processes and threaten the quality of life and 

human health. The atmosphere is now used as a waste disposal medium for waste gases 

and particles from combustion, production, other economic activities and natural 

processes. The lower atmosphere or troposphere cleanses itself of some of these 

pollutants in a few hours or days as the larger particles settle to the surface and soluble 

gases and particles encounter precipitation or are removed through contact with surface 

objects. When air movements are unable to disperse these pollutants or wastes at the rate 

they enter the atmosphere, the natural dispersion capacity of the atmosphere decreases as 

well as the air quality leading to air pollution.  

 The term ‘air pollution’ signifies the presence in the ambient (surrounding) 

atmosphere of substances (e.g. gases, mixture of gases and particulate matter) generated 

by the activities of man in concentration that interfere with human health, safety or 

comfort or injuries to vegetation and animals and other environmental media resulting in 

chemicals entering the food chain or being present in drinking water and thereby 
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constituting additional source of human exposure. The direct effect of air pollutants on 

plants, animals and soil can influence the structure and function of eco-systems, including 

self-regulation ability, thereby affecting the quality of life.[1] According to Geography 

Dictionary, ‘Air pollution is the presence in the earth’s atmosphere of man-caused or man-

made contaminants which may adversely affect property, or the lives of plants, animals or 

humans.[2] In simple words, air pollution is an imbalance in the quality of air so as to cause 

ill effects. The nature, dimension and magnitude of air pollution depend on a variety of 

factors. For example:   

(i)    Residence time (duration of stay) of pollutants in the atmosphere. 

(ii)    Sources of pollutants, 

(iii) Nature of pollutants and  

(iv) Amount of pollutants.  

2. AIR POLLUTANTS AND THEIR SOURCES 

An air pollutant is a substance in the air, present in the form of solid particles liquid 

droplets or gases that can cause harm to human beings and the environment. They can be 

natural or man-made classified as either primary or secondary i.e. they are both emitted 

directly or formed from other primary pollutants. Major primary pollutants which are 

emitted directly from identifiable sources and produced by human activities are given in 

Table no. 1. 

Table No. 1 

Air Pollutants and their Sources 

Major Pollutant Sources 

  Sulphur Dioxide 

(SO2) 

Volcanoes, various industrial processes, open burning of refuge and 

municipal incinerators  

   Nitrogen Oxides 

(NOx) 

High temperature combustion and automobiles  

Carbon Monoxide 

(CO) 

Incomplete combustion of fuel and vehicular exhaust.   

Carbon Dioxide (CO2) Combustion; burning of forests, coal, oil and natural gases.   

Volatile Organic Solvents and chemicals, indoor sources like perfumes, hair sprays, and 
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Compounds 

(VOCs) 

furniture polish, glues, air fresheners, moth repellents, wood 

preservatives and many other house products.  

Particulate Matter (PM10 

and PM2.5) 

Volcanoes, dust storms, forest and grassland fires, living vegetation 

and sea spray.  

Auto exhausts, dust, oil refining, coal based power plants, wood 

burning stoves generated by human activities.  

Chlorofluorocarbons (CFCs) Air-conditioning systems and refrigeration  

Hydro Carbons  (HC)  Inefficient combustion of automobiles  

Hydrogen Sulphide Anaerobic decay processes on land, in marshes and in the oceans; 

volcanoes and natural water springs. 

Kraft pulp industry, petroleum refineries, coke-oven plants, viscose 

rayon plants and some chemical operations.  

Hydrogen Fluoride (HF) Phosphate fertilizer and aluminium industry, brick plants, 

pottery,Ferro-enamel works, some metallurgical operations and 

burning of coal  

Aldehydes Combustion of gasoline, fuel oil, diesel oil and natural gas, incomplete 

oxidation of motor fuel and lubricating oils.  

Ammonia (NH3) Agricultural processes  

Odours Garbage, sewage and industrial processes  

Toxic metals (lead, 

cadmium, copper, etc.) 

Auto emissions, lead smelting and processing industries (Lead –PB); 

others mostly from industrial sources.  

Radioactive pollutants Explosion of nuclear devices; radioactive mining, atomic reactors, fuel 

reprocessing plants, experimental accelerators and agricultural, 

industrial and medical use of radioactive isotopes. UP lamps, lasers 

and masers, radio broadcasting and radio installations, microwave 

communication systems and particle accelerators. Natural radiation 

from outer space, earth or atmosphere. 

Sources: Dara, S.S.(2005): ‘A Textbook of Environmental Chemistry and Pollution Control’, S. Chand 

& Company Limited, New Delhi, pp. 39-42. 

Apart from these major or primary pollutants some secondary pollutants are also 

formed in the air by the interaction among two or more primary pollutants or by reaction 

with normal atmospheric constituents with or without photo activation. Their sources are 

given in table no. 2. Fig. no. 1 shows the pollutants which are more harmful. 
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Table No. 2 

Secondary Pollutants and their Sources 

Secondary Pollutants Sources 

Ground levels ozone (O3) Interaction between fossil fuel exhaust and sunlight 

Photochemical smog Coal burning, vehicular and industrial emissions 

Peroxyacetyl nitrate 
(PAN) 

NOx and VOCs interaction 

Formaldehyde (HCHO) Carpets, particle boards and insulation foam 

Acid mists (H2 SO4) Reaction of SO2 and dissolved oxygen 

Source : By Author from various sources 

Fig. No. 1 : Pollutants of Concern 

 
Source: Anup Bandivadekar and Gaurav Bansal : Reducing Vehicular Emissions - Comparing India’s 

program against global benchmarks, april 26th, 2012, slide 5, International Council on Clean 

Transportation (ICCT).  https://www.slideshare.net/schultzjm/reducing-vehicular-emissions-in-

india 

There are some natural pollutants like natural fog, pollen grains, bacteria, aerosols 

and products of volcanic eruption. Aerosols are also an important pollutant which are of 

microscopic size in gaseous media during the time it is suspended in the air. The main 

aerosols are dust, smoke, mist, fog, fumes, etc. The particulate matter is an air pollutant 

only when it is an aerosol. Their diameters generally range from 0.01 or less up to about 

100. 

https://www.slideshare.net/schultzjm/reducing-vehicular-emissions-in-india
https://www.slideshare.net/schultzjm/reducing-vehicular-emissions-in-india
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Fig. No. 2: Types and Sources of Pollutant Emissions 

 Source: https://www.nps.gov/subjects/air/sources.htm 

3. FACTORS AFFECTING AIR POLLUTION LEVELS 

 There are some factors like weather, topography and temperature inversion which 

may act singularly by or in combination to affect the air quality in a particular locale. They 

affect pollution levels in several ways. Heavy precipitation, wind and storms transport 

pollutants from one place to another and also dilute them. Topography helps to direct 

pollution movement whereas temperature inversion layer acts as a cap to prevent the 

further upward dispersal of the pollutants.   

4. METHODS OF IDENTIFYING AIR POLLUTION  

 Air Pollution can be recognized by three methods. They are: 

4.1. Sensory Recognition – The first awareness of an air pollution problem is through 

some effects on the individuals. They are eye irritation, reduction in visibility, strong 

and unusual odour, acid taste in the mouth and feel of grit under foot. 

https://www.nps.gov/subjects/air/sources.htm
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4.2 Physical Measurement – It is not often possible to detect trace quantities of many 

airborne toxic substances or the presence of radioactive matter through the senses. 

Their identification requires physical measurement by standard methods of 

sampling and analysis.   

4.3 Effects on plants, animals and buildings – Effects of air pollution can be observed 

on the growth of plant, health of animals and its deleterious effect on buildings. They 

act to some extent as indicators of certain atmospheric impurities.  

5. AIR POLLUTION IN INDIA  

Air Pollution, one of the very complex environmental problems is rapidly arising in 

India due to rapid population growth, economic development, degraded environmental 

quality, urbanization and traffic increase. With India’s population at 1.36 billion and 

counting, plus migration from the neighbouring countries, housing shortages and 

congestion, India is fast turning into one of the most polluted country. It is also suffering 

from the effects of global warming such as rising temperatures and climate change. Fig no. 

3 clearly shows that the increase in temperature due to the global warming lead to the 

increase in the use of air conditioners, refrigerators and other cooling devices which again 

lead to the global warming and air pollution.     

Fig. No. 3 

Pollution Effect Cycle 

 

Source: By Author 
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 The indoor air pollution is also on increase due to the construction of more tightly 

sealed buildings, reduced ventilation, the use of synthetic materials for building and 

furnishing, the use of chemical products, pesticides or insecticides and household care 

products, etc. Airborne chemicals in residential micro-environments are attributable to 

their presence in the air infiltrating from outdoors and to their release from indoor 

sources, such as unvented cooking stoves and space heaters, cigarettes and consumer 

products including volatile emissions from wallboard, textiles, carpets and other 

materials. These sources release NO2, FPM (fine particle mass) and HCHO (formaldehyde) 

in much higher concentration than those in ambient outdoor air.  

Fig. No. 4: Sources of Indoor Air Pollution 

 

 
Source: https://twitter.com/susana_hgs/status/899179648956993536 

https://twitter.com/susana_hgs/status/899179648956993536
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Tobacco smoking is also very high among males especially youngsters. Females, 

especially poor, also smoke ‘bidi’ which is very harmful when inhaled in confined spaces. 

Cigarettes and bidis generate a wider range of harmful chemicals and can cause cancer 

even to passive smokers. According to climatologists, the rising level of pollution is 

becoming one of the key factors that affects climate variability and occurrence of extreme 

weather conditions like heat waves and heavy rainfall. Indian Meteorological Department 

(IMD) research notes that while frequency of heat waves conditions is on the increase, 

cold wave conditions have decreased drastically over the past decades.[3] The laxity in 

enforcement of environmental laws has resulted into increase in air pollution level in the 

country.  

6. SOURCES OF AIR POLLUTION IN THE COUNTRY 

 The only natural source of air pollution in the country is dust storms or ‘loo’. The 

identified anthropogenic sources of air pollution have been categorized as follows: 

 Industrial enterprises  

 Automobiles  

 Solid waste  

 Fossil fuels and burning of dead bodies  

 Solvents and paints  

 Photo-chemical smog 

 Water logging  

 Construction  work 

 Generators  

6.1.   Industrial Enterprises – Apart from large scale industries which pollutes air by 

smoke and harmful gases emitting from its chimneys without any filter, there are many 

small scale industries flourishing in residential cum commercial areas which escape public 

eyes but they also contribute a good amount of waste products in the form of solid, liquid 

or gases causing various health hazards in the locality. These areas lack proper pollution 

control mechanisms and are poorly equipped. So they help in increasing air pollution level.  

These industries are plastic factories, agro factories, paints & chemicals factories, 

generators, ply wood factories, timber, aluminium works, flour mills, stone mines, etc. 
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6.2.    Automobiles - Automobiles are the dominant source of NO2 and particle emissions 

which increases the level of air pollution. Old vehicles, poor maintenance of vehicles, poor 

quality oil, traffic congestion, incomplete combustion of diesel and leaded petrol, road 

dust, etc. are increasing the air pollution especially at road intersections, market places in 

the CBD area and traffic pockets. Stringent measures are not adopted regarding 

maintenance of vehicles. The worst sufferers are traffic policemen who are particularly 

close to the fumes of automobile exhaust. The other affected peoples are city dwellers, 

drivers, hawkers, vendors, shopkeepers and residents in the busy city area, slum area or 

traffic junction. 

6.3.     Solid Waste and Waste Burning - The untreated and partially treated waste water 

and solid waste initially contaminate air, then soil and ultimately water causing manifold 

pollution problems. Burning of agricultural residue or ‘parali’ also aggravate the situation. 

Among them medical waste and hazardous industrial and chemical wastes are most 

dangerous. 

6.4.  Use of Fossil Fuels - Fossil fuels are used mainly in cooking, heating houses and 

power generation. Bio-fuels used by poor people or slum dwellers produce large amount 

of smoke and other air pollutant like particulates, carbon monoxide, polycyclic organic 

matter and formaldehyde in the confined space of the household resulting in high level of 

indoor air pollution. The situation worsens in the monsoon season and winter when all the 

outlets in the house are closed and the smoke and fumes stays for longer period within, 

causing chronic bronchitis. 

6.5.    Solvents and Paints - Solvents, paints and many chemicals used in households and 

work places release volatile organic compounds or irritating fumes indoors and cause 

headaches, nausea and irritation of the eye, nose and throat. Its effect is found in almost 

every area because of various construction and renovation work. 

6.6.   Photo-Chemical Smog- Incomplete combustion in the automobiles releases hydro-

carbons and nitrogen oxides which interacts in the presence of sunlight and forms photo-

chemical smog which reduces visibility, damage property and carry poisonous particles 

into the lungs.  
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6.7.    Water Logging - Due to heavy rain in monsoon, faulty and choked drainage system, 

slope and lack of enough open space for seepage of water to reach underground, water 

logging is a common feature in many urban areas which causes air degradation by exuding 

foul smell. In Patna, rain water stagnation is mainly in Rajendra Nagar, Patna City, 

Patliputra, Kankarbagh and Anisabad.  

6.8.   Construction Work - Construction work of roads, flyovers, buildings, nalas and 

underground cabling, renovation of old buildings and demolition work has also 

contributed in raising air pollution level.  

6.9.      Generators -  The problem of air pollution is also aggravated by inadequate power 

supply due to which consumers have to use diesel-based captive power generation units 

or generators emitting high levels of NOx and SO₂. In CBD and market areas, the use of 

generators are very high due to frequent power cut and so people have to bear its loud 

noise as well as bad odour of gases emitting from it. 

6.10.   Dust - Dust is generated from construction work, river side, garbage, unclean roads 

and uncovered carrying of sand and soil. Dry soil can be easily blown away by wind. In the 

absence of proper tree cover, upper soil becomes light during summer and can travel mile 

in the direction of wind. Vehicular movement also increases the dust load in the lower 

level of atmosphere.  

7.    EFFECT OF AIR POLLUTION ON HUMAN HEALTH 

           Inhalation of toxic air affects the lungs and is directly and indirectly related to many 

health hazards. The quality of the air that we breathe is infected by smoke from fuels used 

for cooking, thermal power stations, industries, vehicles and mining activities. Fuels used 

for cooking has been found to be the world’s worst air pollutant. Vehicles are a major 

source of contaminants. Presence of dust shows substantial increase in the suspended 

particulate matter (SPM) in the air and carbon particles coated with toxic gases. Lack of 

proper ventilation indoors creates air pollution where people often spend majority of their 

time especially women. They are most vulnerable to lung disease, asthma and other 

respiratory diseases.  
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People are not much aware of the health hazards associated with various pollutants. 

Toxic substances enter the human body by ingestion, by absorption, by means of a 

puncture or injection or by inhaling dust or gas vapour and may even affect specific 

organs. The main cause of health hazard due to air pollution are pollutants like SO₂, NOx, 

HC, O₃, CO₂, CO, CH₄ (methane), NH₃, (Ammonia) etc. The effect of pollutants on health is 

easily understood by Table No. 3. 

Table No. 3 

Health Effects of Air Pollutants 

Pollutants Major Sources Effect on Health 
Carbon Monoxide 
(CO) 

Incomplete combustion of 
fuels, automobile exhausts, 
blast furnaces, mines & 
tobacco smoking  

Toxicity, blood poisoning, increased 
proneness to accidents, headache and 
fatigue 

Carbon Dioxide 
(CO₂) 

Combustion of fuels, 
automobile exhausts 

Toxic in large quantities, hypoxia 

Ammonia (NH₃) Chemical industries, coke 
oven refineries, fuel 
incineration  

Damage to respiratory tracts and eyes, 
corrosive to mucous membranes  

Arsenic (AS) Fungicides, pesticides, 
herbicides, chemical wastes  

Mild bronchitis, nasal irritation or 
dermatitis. 

Lead (Pb) Automobile emissions, 
burning of coal or oil, lead 
arsenate pesticides, 
smoking, plumbing  

Accumulates in bloodstream over time, 
damage nervous system, liver and 
kidney damage, gastro-intestinal 
damage, mental retardation in children, 
abnormalities in fertility and pregnancy  

Oxides of 
Nitrogen (NOx) 

Automobile exhausts, 
furnaces, boilers, power 
stations, industries, 
combustion of wood and 
refuse 

Respiratory irritation, headache, 
bronchitis, pulmonary emphysema, 
impairment of lung defences, edema of 
lungs, loss of appetite, corrosion of 
teeth  

Sulphur Dioxide 
(SO₂) 

Combustion of coal and 
petroleum products, 
burning of refuse, industry 
exhausts and domestic 
burning of fuels  

Increased breathing rate, suffocation, 
aggravation of asthma and chronic 
bronchitis, impairment of pulmonary 
functions, respiratory and sensory 
irritation.  

Ozone (O₃) Formed from reaction of 
NOx and VOCs induced by 
silent electrical discharge 
and intense U.V. radiations  

Irritation of lungs, eyes and respiratory 
tract, accumulation of fluids in lung and 
lung capillary damage 

Volatile Organic 
Compounds 
(VOCs) 

Vehicles industrial 
processes solvent 
evaporation 

 Eye and skin irritation, nausea, 
headache, carcinogenic  

Particulate 
Matters (PM) 

Asbestos factories, power 
stations, ceramic industry 

Respiratory diseases, toxicity from 
metallic dust, silicosis and asbestosis 
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vehicles exhausts, mining 
etc.  

lung cancer  

Source : Dara, S.S. (2005): “A Text Book of Environmental Chemistry and Pollution Control,” S. 

Chand & Company Ltd., New Delhi.  

The health effects of air pollution can be seen as a pyramid in Fig. No. 5 which 

demonstrates that as severity decreases the number of people affected increases.   

Fig. No. 5 

Pyramid of Health Effects 

 

Source : Air Quality 2003-04,  Greater Wellington Regional Council, New Zealand   
(http://www.gw.govt.nz/air-quality-2003-04) 

Apart from these pollutants mold, tobacco smoke, pesticides, biological pollutants, 

asbestos, radon, pollen, household products, etc. also cause pollution inside households 

affecting people more than the outdoor pollution. Due to short-term exposure people 

suffer from irritation of the eyes, nose and throat; headaches, dizziness and fatigue. Due to 

long term exposure people suffer from some respiratory diseases, heart diseases and 

cancer which can be severely debilitating or fatal.  

Many people are affected by exposure to polluted air while inside their vehicle the 

pollen affects the vehicles air-condition system. In traffic jams, exhaust and gasoline fumes 

from vehicles come virtually unfiltered which can cause drowsiness, nausea, dizziness, 

headaches and behaviour problems. The use of polluting fuel poses a major burden on the 
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health of poor families. Indoor air pollution affects women and children more as they 

spend more time indoors. Respiratory diseases are also very common among children and 

outdoor working people.  

8. ENVIRONMENT LEGISLATIONS IN INDIA 

 India demonstrated its concern for pollution control and environmental protection 

by enacting several legislations and constituting Statutory Bodies dedicated for this cause. 

A list of environment related legislation is given below: 

(a) The Indian Boilers Act, 1923 

(b) The Factories Act, 1948 

(c) The Mines and Minerals (Regulation and Development) Act, 1947. 

(d) The Industries (Development and Regulation) Act,  1951 

(e) The Air (Prevention and Control of Pollution) Act, 1981, amended in 1987 

(f) The Environment (Protection) Act, 1986 also referred as EPA. It provides an 

integrated approach to the maintenance of environmental quality. The act empowers 

the Central Government to fix the standards for quality of air, water, soil and noise 

and to assign procedures and safeguards for the handling of hazardous substances.   

(g) The Central Motor Vehicles Act of 1939, amended in 1989 to regulate vehicular 

pollution. The exhaust emission rules for vehicle owners were notified in 1990 and 

the mass emission standards for vehicle manufacturers were enforced in 1991 for 

the first time and have been further revised for 2000. 

 The Central Pollution Control Board initiated its own National Ambient Air Quality 

Monitoring (NAAQM) program in 1985. Data to the NAAQM is supplied by the respective 

state pollution control boards, which is then transmitted to the CPCB.  

On global level, U.N. conference on Human Environment at Stockholm (1972), 

United Nations Environment Programme (UNEP), Habitat Conference at Vancouver 

(1976),UN Water Conference (Mardel Plata) at Argentina (1977), Alma-Ata Conference 

(1978), World Commission on Environment and Development (1983), UN Conference on 

Climate Changes in Kyoto, Japan (1997), EPA and Earth Summit at Rio de Janeiro, Brazil 
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(1992), etc. are working to improve the environment by laying down various principles 

and action plans. WHO is also organizing many health programmes.  

The Ministry of Environment and Forests (MoEF), Government of India has also 

launched the National Green Corps Programme (NGC) in all districts to enhance 

awareness among children towards environment and environmental problems through 

conferences, debate, lecture and talk in the schools, drama, prabhat pheri, rally etc. on 

public places. Through children NGC is trying to bring awareness among people of all 

sections of the society. But they all are neither perfect nor can alone check environmental 

and health threats. Therefore urban renewal measures and public participation are very 

much in need for better environmental health and urban ecology. 

9. SUGGESTIONS FOR REDUCING AIR-POLLUTANTS 

Launching of extensive afforestation and community forestry programmes, effective 

industrial pollution control measures, replacing the commonly used solvents by less 

volatile solvents, promotion of eco-labelled products, ban on plastics, smoking in public 

places/buildings, polluting dyes and toxic chemicals, etc., use of better designed equipment, 

smokeless fuels, hearths in industries and at home, renewable energy and public 

participation through mass-media and voluntary organizations, formulation of stringent 

pollution control legislation and effective implementation, Government training 

programmes for raising trained manpower for environmental protection, implementation 

of stringent and pro-active population control programmes, recognizing and rewarding 

community groups working towards air pollution prevention and control are effective way 

to reduce anthropogenic air pollutants.  

At Home :  Be energy efficient, keep your home well-maintained and lower your 

thermostat, use eco-friendly building materials, good ventilation in buildings, etc. and 

organic products instead of chemical pesticides or fertilizers in your yard. Compost your 

yard waste instead of burning it and use it in the garden. 

On the Road : Use of clean fuel, effective mass rapid transport system, well maintained 

vehicle, electric vehicles, car pooling, ban on older vehicles and adulteration of fuel and fuel 
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products, limitation on buying more car than one’s need, less driving, proper traffic 

management, regular inspection and maintenance of vehicles and adhere to recent 

emission-control standards.  

CONCLUSION 

Most prominent pollution in India is air pollution. Impact of rapid population 

growth, high density of population, unplanned growth of the cities and unregulated 

transport systems are the principle cause of the rapid growth of air pollution level in the 

country. The pollutants include sulphur dioxide (SO2), nitrogen dioxide (NO2) and 

suspended particulate matter (PM10 and PM2.5). CPCB and State Pollution Control Boards 

are regularly monitoring Ambient Air Quality and operate Vehicle Exhaust Checking 

Stations. Various Acts and Rules are followed by Pollution Control Boards along with 

National Green Corps, eco-task force, NGOs and many governmental and non-governmental 

bodies. But they all are neither perfect nor can alone check environmental and health 

threats without public cooperation. There is a need for regulation of environmental laws 

and acts and proper health care system. Urban renewal measures, environmental 

awareness, civic sense and public participation are very much in need.  
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