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Abstract

The earth’s atmosphere has definite limits, as it is not boundless. Life water courses, it has limited capacity for its self-
purification. Industrialization and urbanization result in release of gaseous pollutants into atmosphere, presuming it to be and
endless reservoir. The most common gaseous contamination in the urban atmosphere are sulphur dioxide, carbon mono-oxide,
ozone and oxidants, oxides of nitrogen, hydrocarbons and aldehydes. Except under special circumstances, the carbon dioxide is
not considered as and atmospheric contaminant, because of its role in the photosynthesis of green plants. One should know about
composition and structure of the atmosphere, sources of air pollution- Natural or Man-made, types of Air pollutants, and its unit
of measurement and effects of air pollution on vegetation, human health.
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I. INTRODUCTION

The atmosphere of Earth is a layer of gases surrounding the planet Earth that is retained by Earth’s gravity. Air is mainly
composed of Nitrogen and Oxygen (99% by volume) and other gases including water vapor contribute to about 1%.Air
pollutants are added in the atmosphere from variety of sources that change the composition of atmosphere and affect the biotic
environment. The concentration of air pollutants depend not only on the quantities that are emitted from air pollution sources but
also on the ability of the atmosphere to either absorb or disperse these emissions. The air pollution concentration vary spatially
and temporarily causing the air pollution pattern to change with different locations and time due to changes in meteorological
and topographical condition. The sources of air pollutants include vehicles, industries, domestic sources and natural sources.
Because of the presence of high amount of air pollutants in the ambient air, the health of the population and property is getting
adversely affected.

Air pollution is defined as” Excessive concentration of foreign matter in air, which adversely affects the well-being of
individuals or causes damage to the property”.

A. Reasons for High Air Pollution:

— Fuel of poor quality such as coal, diesel, petrol, fuel oil is used in India. Although during the past few years, various
measures have been taken to improve the quality of fuel such as reduction of sulphur in diesel, unleaded petrol etc.

— Old process technology is employed in many industries especially in small scale industries resulting in high emission of air
pollutants.

—  Wrong siting of industries especially close to residential areas results in people getting affected due to air pollution.

— No pollution preventive steps were taken in early stage of industrialization which has resulted in high levels of air
pollutants in many areas.

— Poor vehicle design especially 2-stroke two wheelers result in high emission of air pollutants.

— Uncontrolled growth of vehicle population in all major cities/towns has resulted in high levels of air pollution.

— No pollution prevention and control system in small/medium scale industry exists resulting in high levels of air pollution.

— Poor compliance of standard in small/medium scale industries also result in high levels of air pollution.

Il. COMPOSITION AND STRUCTURE OF THE ATMOSPHERE

A useful first step toward air pollution and its control understands the composition and structure of the atmosphere. The total
mass of each gas in the atmosphere is given in table 2.1. Varying amounts of most of these gases may be found in each of the
four major layers of the atmosphere.
a) Troposphere b) Stratosphere c) Mesophere, and d) Thermosphere.

In the Troposphere, the air exists which we use for breathing, consists by volume of about 78% nitrogen, 21% oxygen; 1% -
Argon(Ar) ; and 0.03% CO.,
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Table - 2.1
Concentration of Atmospheric gases in clean, dry air at ground level
Sr. No Gas Concentration in ppm by volume | % by Volume
1 Nitrogen-N2 28000 78.084%
2 Oxygen-O2 209500 20.9476%
3 Argon-Ar 9300 0.934%
4 Carbon dioxide-CO> 320 0.0314%
5 Neon-Ne 18 0.001818%
6 Methane-CHa 5.2 0.0002%
7 Helium-He 15 0.000524%
8 Krypton-Kr 1.0 0.000114%
9 Hydrogen-H> 0.5 0.00005%
10 Xe-Xenon 0.08 0.0000087%
Table - 2.2

National Ambient Air Quality Standards

. . Concentration in Ambient Air
Pollutant Time Weighted Average Industrial Area | Residential, Rural and other area | Sensitive Area

. Annual 80 pg/m3 60 pg/m3 15 pg/m3

Sulphur Dioxide (SO2) 24 hours 120 pg/m3 80 pg/m3 30 jg/m3

. . Annual 80 pg/m3 60 pg/m3 15 pg/m3

Oxides of Nitrogen (NO2) 24 hours 120 pg/m3 80 pg/m3 30 pg/m3

. Annual 360 pg/m3 140 pg/m3 70 pg/m3

Suspended Particulate Matter (SPM) 24 hours 500 pg/m3 200 pg/m3 100 pg/m3
. . Annual 120 pg/m3 60 pg/m3 50 pg/m3
Respirable ** Particulate Matter (RPM) 24 hours 150 Eg/mS lOOtilgg/m3 75 tg/m3
Lead (pb) Annual 1.0 pg/m3 0.75 pg/m3 0.50 pg/m3
P 24 hours 1.5 ug/m3 1.00 pg/m3 0.75 pg/m3

. 8 hours 5.0 pug/m3 2.0 pg/m3 1.0 pg/m3

Carbon Monoxide(CO) 1 hour 10.0 pg/m3 4.0 ug/m3 2.0 ug/m3

* Ministry of Environment and Forests, Government of India notification
** Particle size less than 10 um.

& Source of Air Pollution

Following are the main sources of air pollution:

1) Natural Sources

The lower atmosphere of the earth extends to about 13 km above the earth’s surface. Sources of natural origin have contributed
to the composition of the earth’s atmosphere. In the lower atmosphere, the substances are being added constantly through man’s
activities. In addition to the water vapour, other variable gaseous constituents of natural origin also pollute the atmosphere. The
dust and aerosols of natural origin that are present in the atmosphere consists of salt particles from sea water, air borne particles
from soil and vegetation, dust of meteoric, origin and bacteria spores and pollen. The concentration of such substances are much
less than 1.0 ppm for the gases and only a few micrograms per m? for the particulates. During dust storms, forest fires and
volcanic eruptions, relatively high concentration of SPM are resulted.Pollen grains such as rag weed, produce hay fewer and
other allergic reactions in sensitized persons. The pollens are transported from one place to another by wide currents range about
5-50 m.

a) Radioactive Natural Sources

That can contribute to the radioactivity of the atmosphere consist of radioactive minerals in the earth’s

Crust and the action of cosmic rays from outer space on the gaseous constituents of the atmosphere.Radioactive gases which
mainly contribute to the radioactivity of the atmosphere consist of radon and thoron (Ra??® & Ra?%®

b) Atmospheric action

In the lower atmosphere, natural chemical reactions take place, which convert gases or vapours into solids and liquid products by
oxidation, combination, condensation or polymerization mechanisms. In the upper atmosphere photochemical reactions may
break down more complex molecules by absorption of high energy ultraviolet solar-radiation and resultant oxidation, atomic and
free radial chain reactions. Most of the H,S liberate to the atmosphere comes from natural resources, which is estimated about
300 millions tonnes per year. Carbon dioxide gas is released by all forms of life during respiration and is assimilated by green
plants in photosynthesis. The increasing consumption of carbonaceous fuels to supply heat and power for man’s activities has
also released enormous quantities of CO; in the atmosphere. It has been estimated that 200 million tonnes per year CO, is added
in the atmosphere by all the sources.
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) Rapid Industrialization:-

The Industries such as pulp and paper, chemical, metallurgical plants, refineries are responsible for air pollution, the most
common pollutants are CO2, SO2, CO, NO, H2S etc.

d) Transportation

Automobile exhausts release smoke. The smoke is a result of incomplete combustion of carbonaceous matter. The common
pollutants are CO(Carbon Monoxide), CO», and Hydrocarbons.

e) Burning of Fossil fuels and fires

The conventional sources of energy are wood, coal, and fossil fuels. The by-products of fossil fuels is nothing but poisonous
gases such as CO, CH4 (methane), SO, and NOX.

1j)] Deforestation

The balance of O, and CO; is maintained in the nature by the vegetation. The deforestation by man for his own needs has
disturbed the balance of CO and Oz, Concentration.

) Increase in Population

An increase in population leads to global warming and emission of greenhouse gases. It also contributes to losses in forest cover
and loss of wild life.

h) Agriculture activities
Various pesticides and insecticides are used for agricultural purposes. Thus they cause air pollution.
i) Radioactive fallout

Nuclear reaction, nuclear weapon testing contributes towards nuclear pollution. Nuclear Pollutants are very harmful to man,
animals and vegetation’s.
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Shifting Cultivation

N Leaching
Table - 2.3
Air Pollutants and Their Major Sources.
S.No Air Pollutant Source

1 Particulate Dust, SPM, Abrasion, quarrying (stone mining), soil erosion fuel combustion in automobiles, building and other civil

RSPM etc. construction, industrial effulents, mining, power station
2 Oxides of sulphur (SOx) Power houses, smelters, coas and other fossil fuels combustion, sulphuric acid plant, automobiles
3 Oxides of nitrogen Combustion, automobiles, acid manufacturing
4 Hydrogen sulphide Petroleum industry, wastewater treatment, tanneries, oil refineries
5 Carbon monoxide Metaboic activity, fuel combustion, automobile exhaust
6 Ozone Photochemical reactions
7 Lead Automobile exhaust
8 Organic solvents Solvent use, paints, pesticides, cooking, cosmetcis
9 Mercury Pesticides, paints, laboratories
10 Fluorides (HF) Glass and ceramics, cement factories, aluminum industry, fertilizer industry

. Effects of Air Pollutants

1) Particulate Matter

a) Effects on human

The pollutant of size less than 1 p causes lung damage. Asbestos fibers causes cancer. Lead from automobile exhaust affects
brain.Silica ,arsenic,dust causes cancer.

b) Effects on Plants

Deposition of particulate matter containing toxic metals affects the growth of plants. The particulate matter after deposition on
plant leaves block stomata opening of plants and reduce plant growth. The particulate matter with acid rain, reduces pH of the
soil which makes the infertile.

c) Effect on Material

The particulate matter causes damage to building. The corrosion is enhanced. It causes cracks and fading of pointed surface.
Particulates accumulate on the soil and reduce fertility of soil.

21 Carbon Monoxide

a) Effects on humans

The high concentration of CO can cause death. The combination of CO and hemoglobin leads to the formation of
carboxylhaemoglobin (COHDb) reduces the oxygen carrying capacity of blood. At concentration of 100 ppm people experience
dizziness and headache. The cigarette smoke contains 400 to 450 ppm CO the percentage of COHb in blood of cigarette smokers
increases with increase in smoking. At concentration of 750 ppm of CO it will cause death.

b) Effects on plants

CO reduces nitrogen fixing capacity of bacteria. Which affects the plant growth. High concentration of causes leaf drops, reduces
the size of leaf and ageing.

c) Effects on materials

Carbon monoxide appears to have no detrimental effect on materials.

31 Oxides of Sulphur

a) Effects on human health

It causes irritation of eyes and respiratory tracts. Increase in SO, concentration in the atmosphere, may lead to lung cancer. SO,
may obstruct breathing. SO, leads to the formation of H, SO4 which is 20 times more irritant.

b) Effects on Plants

The low concentration for long period may cause discoloration of leaves. SO, affects the growth of plants. At high concentration
the leaf tissues gets damaged. H.SO. is extremely toxic to plants and soil fertility.

c) Effects on Materials

The sulphuric acid will attack building materials containing carbonates. This will form CaSQO, the CaSO4 gets easily washed
away leaving discolored surface. Paper absorb SO, causing the paper to become brittle. Leather loses the strength and flexibility.
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41 Oxides of Nitrogen

a) Effects on Human Health

Nitric Oxide reduces the Oxygen carrying capacity of blood. Nitrogen dioxide causes irritation of lungs. High level of NOy
causes pneumonia, lung cancer, oxygen deficiency. NOyx causes irritation of respiratory system, nervous system and digestive
tracts. NOy is extremely dangerous to human health.

b) Effects on Vegetation

NO; and primary pollutants can damage plant tissues. High concentration of NO Causes Damage to leaves. Secondary Pollutants
such as smog, O; may damage the vegetation.

c) Effects on Materials

Nitric acid causes corrosion to metal surface. NO; fades the color of clothes. NO; causes cracking of rubber.

FJ Hydrocarbon

a) Effects on human health

Aromatic hydrocarbon may lead to cancer. Inhalation of hydrocarbon causes irritation of respiratory tract. Methane creates
narcotic effects on human beings. Most of the hydrocarbon is carcinogenic to lungs.

b) Effects on Vegetation
HC affects plant growth. Discoloration of leaves.
c) Effects on Materials

It causes discoloration of materials. Material becomes less elastic and more brittle.
£ Control on Air Pollution

Air pollution cannot be fully abated but can be controlled if certain following measures are taken.
1) Utilization lesser amount of sulphur coal in power plants.
2) Utilization of natural gas in place of coal for power generation.
3) Utilization LPG/ CNG instead of diesel or petrol in automobiles.
4)  Alterations in industrial processes and/ or equipment’s to reduce the emissions
5) By using proper environment impact studies before setting the industry.
6) Gathering the pollutants by using equipment’s to prevent its escape into atmosphere.
7) Abolishing the pollutants by thermal or catalytic combustion
8) Changing the pollution to less toxic form.
9) By liberating the pollutants through tall chimneys for greater dispersion.
10) Controlling the spread of coal dust by sprinkling water on it before handling in a thermal power plant.
11) Precautionary maintenance by repairing leaky valves in advance so as to prevent the leakages of the harmful gases in air.
12) Choice of proper material. For example using low sulfur coal reduces the problem.

111. CONCLUSION

By knowing the composition & structure of Atmosphere, sources of Air pollution we can take precautionary measures to control
on Air Pollution. I have suggested some preventative steps to control on Air Pollution. The tragedy shows that poor communities
are disproportionately affected by toxic materials discharged into air, land and water. When a crisis occurs, or an accident occurs
these people cannot get justice from the polluters, or the governments. This paper is useful to State Pollution control board,
Central pollution control board, all corporation bodies as well as society to take remedial measures to control on air pollution.
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