Unit-2 Air Pollution

Pollution

Pollution is the introduction of harmful materials into the environment. These
harmful materials are called pollutants. Pollutants can be natural, such as volcanic
ash. They can also be created by human activity, such as trash produced by factories.
Pollutants damage the quality of air, water,and land.

Pollutants may be in the form of gas, liquid, solid or energy.

1. Smoke from industries causes gaseous pollution Greenhouse gases are
pollutants that contribute to human-induced climate change. The main
greenhouse gases are carbon dioxide, methane and nitrogen oxides.
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2. Liquid pollutants usually come from liquid waste. Liquid waste includes human
excreta (both faeces and urine), industrial wastewaters and other forms of waste from
water-using activities.
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3. Pollutants also come in solid form. Plastic bags are one of the most common
solid wastes. Solid waste is any solid material that is assumed not to be useful and is
therefore thrown away. Factories, businesses and households produce different kinds
of solid waste such as paper, plastics, metals, chemicals in solid form, pieces of cloth
or food and animal remains.
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4. There is a fourth type of pollution that is common in urban communities. This
is energy in the form of noise pollution. Noise pollution means unacceptable levels of
noise in work, residential and recreational places.

Y UHR BT U0 ¢ S Wt THerdl § 39 g1 I8 @ Uy & ¥ & Sl gl UR
I T FTerl I, Wﬁﬁwaﬁﬁﬁmﬁﬁw%

e %,/ N
\—
A\d
40 i g ﬂ
o I

Sources of Pollution



1. Natural Pollution
2. Man-made pollution

1. Natural Pollution

i Bio-degradable pollutants - which are naturally decomposed by humidity,
temperature, air and bacteria. for example paper, cloth, vegetables etc.

ii Non Bio-degradable pollutants- which do not decompose naturally and remains
in the nature for very long period. For example- metal, plastic, glass, chemicals,
pesticides etc.

2. Man made pollution- Such pollution is produced by man made activities like
energy extraction, industries, urbanization, vehicles
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Causes of pollution
1. Urbanization
2. over population
3. Transportation
4. Mining
5. Deforestation
6. Industrialization
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Air pollution
Air pollution is the presence of those substances in the atmosphere that are
harmful to the health of humans and other living beings, or cause damage to the
climate or to materials.



Different types of air pollutants are, such as gases (such as ammonia, carbon
monoxide, sulfur dioxide, nitrous oxides, methane and chlorofluorocarbons),
particulates (both organic and inorganic), and biological molecules.
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Effects of air pollution

1. Air pollution may cause diseases, allergies and even death to humans;

2. It may also cause harm to other living organisms such as animals and
food crops,

3. It may damage the natural environment (for example, climate change,
ozone layer depletion

4. 1t can affect habitat or environment.

5. May cause acid rain.

6. Global warming
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Structure of Atmosphere
The atmosphere is comprised of layers based on temperature. These layers are the
troposphere, stratosphere, mesosphere and thermosphere. A further region at about
500 km above the Earth's surface is called the exosphere.
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1. The Troposphere (0-12 km)

This is the lowest part of the atmosphere - the part we live in. It contains most of our
weather - clouds, rain, snow. In this part of the atmosphere the temperature gets
colder as the distance above the earth increases.The troposphere contains about
75% of all of the air in the atmosphere, and almost all of the water vapour (which
forms clouds and rain). The top of the troposphere is called the tropopause.
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2. The Stratosphere (12-50 km)

This extends upwards from the tropopause to about 50 km. It contains much of the
ozone in the atmosphere. The increase in temperature with height occurs because of
absorption of ultraviolet (UV) radiation from the sun by this ozone. By absorbing
dangerous Ultra-Violet radiation, the ozone in the stratosphere protects us from skin
cancer and other health damage.
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3. The Mesosphere (50-80 km)
The region above the stratosphere is called the mesosphere. Here the temperature
again decreases with height, reaching a minimum of about -90°C at the
"mesopause”.
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4. The Thermosphere or lonosphere (80-700 km)
The thermosphere lies above the mesopause, and is a region in which temperatures
again increase with height. This temperature increase is caused by the absorption of
energetic ultraviolet and X-Ray radiation from the sun.
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5. The Exosphere 500-1600 km
The region above about 500 km is called the exosphere. It contains mainly oxygen
and hydrogen atoms.
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6. The Magnetosphere

The earth behaves like a huge magnet. It attracts electrons (negative charge) and
protons (positive), concentrating them in two bands about 3,000 and 16,000 km
above the earth - the Van Allen "radiation" belts. This outer region surrounding the
earth, where charged particles coiled along the magnetic field lines, is called the
magnetosphere.
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Composition of Air

COMPOSITION OF AIR

© Nitrogen - 78%
O Oxygen - 20.9%
© Other Gases - >0.17%
OArgon - >0.90%

Carbon Dioxide - 0.03%
@)

Sources of Air Pollution

1. The Burning of Fossil Fuels

2. Industrial Emission

3. Indoor Air Pollution

4. Forest fires

5. Microbial Decaying Process

6. Transportation

7. Open Burning of Garbage Waste
8. Construction and Demolition

9. Agricultural Activities

10. Use of chemical and synthetic products
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Types of Pollutants E@Gﬂ"ﬁ & UHR
1. Primary pollutants are substances directly emitted from a process, such as ash
from a volcanic eruption, the carbon monoxide gas from a motor vehicle exhaust or
sulphur dioxide released from factories.
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2. Secondary pollutants are not emitted directly. Rather, they form in the air
when primary pollutants react. An important example of a secondary pollutant is
ground level ozone — one of the many secondary pollutants that make up
photochemical smog.
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Major primary pollutants produced by human activity:
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1. Sulphur oxides (SOx):



SO; is produced by volcanoes and in various industrial processes. Since coal and

petroleum often contain sulphur compounds, their combustion generates sulphur

dioxide. Further oxidation of SO», usually in the presence of a catalyst such as NO,

forms H>SOs4, and thus acid rain. This is one of the causes for concern over the

environmental impact of the use of these fuels as power sources.
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2. Nitrogen oxides (NOx):

Especially nitrogen dioxide are emitted from high temperature combustion. Nitrogen

dioxide is the chemical compound with the formula NO>. It is responsible for

photochemical smog, acid rain etc.
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3. Carbon monoxide:

It is a colourless, odourless, non-irritating but very poisonous gas. It is a product by
incomplete combustion of fuel such as natural gas, coal or wood. Vehicular exhaust is
a major source of carbon monoxide.
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4.. Carbon dioxide (CO2): This is a greenhouse gas emitted from combustion of
coal, wood, petroleum etc but is also a vital gas to living organisms. It is a natural gas
in the atmosphere.
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5..Volatile organic compounds:

VOCs are an important outdoor air pollutant. In this field they are often divided into
the separate categories of methane (CH4) and non-methane (NMVOCs). Methane is a
greenhouse gas which contributes to enhanced global warming.
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6.. Particulate matter:

Particulates alternatively referred to as particulate matter (PM) or fine particles, are
tiny particles of solid or liquid suspended in a gas. In contrast, aerosol refers to
particles and the gas together. Sources of particulate matter can be manmade or
natural. Increased levels of fine particles in the air are linked to health hazards such
as heart disease, altered lung function and lung cancer.
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Effects of Air Pollutants:

There are Various Harmful Effects of the air Pollutants:

1. Carbon monoxide (source- Automobile exhaust, photochemical reactions in
the atmosphere, biological oxidation by marine organisms, etc.)- Affects the
respiratory activity as haemoglobin has more reactivity for CO than for oxygen. Thus,
CO combines with HB and thus reduces the oxygen-carrying capacity of blood. This
results in blurred vision, headache, unconsciousness and death due to asphyxiation
(lack of oxygen).

HIE AFSGRS @d- sicHeRd NN, JgHed § Blelsied Uik,
Wﬁmﬁm&ml)-wwﬁﬁfﬁﬁumﬁﬁw%mm
T SRioH & gaT | dlad dFisiiass & fau sif¥de ufafsar gidt 81 39 ISR,
BT HAISRISS SARAST & TY I BT & 3R 39 UBR Iad B SATagioi-
de1 &FdT B HH HIAT 8| 3Tb URUTAERY gl =P, RRec, Je=f 3R yrmariy
(SHTRITS BT HHY) & BRI TG 8 Sl 5




Normal
oxygenation

0,

Carbon
1) Oxygen (Oy) and 2)OyandCO ~ Monoxide
carbon monoxide (CO) enter blood i
are inhaled Healthwise, Incorporatad
2. Carbon dioxide (source- Carbon burning of fossil fuels, depletion of forests

(that remove excess carbon dioxide) and help in maintaining the oxygen-carbon
dioxide ratio) — causes global warming.
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3. Sulphur dioxide (source- Industries, burning of fossil fuels, forest fires,
electric generation plants, smelting plants, industnal boilers, petroleum refineries and
volcanic eruptions)- Respiratory problems, severe headache, reduced productivity of
plants, yellowing and reduced storage time for paper, yellowing and damage to
limestone and marble, damage to leather, increased rate of corrosion of iron, steel,
zinc and aluminium, Acid rain. s¢pR 5|$31Td{-||$5 (@T‘f— B?.ﬁ"'[ Stareq _s;?Ff Eal
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4, Chloro-fluoro carbons (CFCs) (Freon Gas- source- Refrigerators, air
conditioners)- Destroy ozone layer which then permits harmful UV rays to enter the
atmosphere. The ozone layer protects the earth from the ultraviolet rays sent down
by the sun. If the ozone layer is depleted by human action, the effects on the planet
could be catastrophic.
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5 Nitrogen Oxides (source- Automobile exhausts, burning of fossil fuels,
forest fires, electric generation plants, smelting units, industrial boilers, petroleum
refineries and volcanic eruptions)- Forms photochemical smog, at higher
concentrations causes damage of leaves or affects the photosynthetic activities of
plants, causes respiratory problems in mammals and causes acid rain and chemical
smog.
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Air Pollution Control dIg U¢HU [GRELI

Following are the measures one should adopt, to control air pollution:
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1. Avoid Using Vehicles-

People should avoid using vehicles for shorter distances. Rather, they should prefer
public modes of transport to travel from one place to another. This not only prevents
pollution, but also conserves energy.
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STOP POLLUTION!

VectorStock®

-2. Energy Conservation

A large number of fossil fuels are burnt to generate electricity. Therefore, do not
forget to switch off the electrical appliances when not in use. Thus, you can save the
environment at the individual level. Use of energy-efficient devices such CFLs also
controls pollution to a greater level.
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Save Energy
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3. Use of Clean Energy Resources-The use of solar, wind and geothermal

energies reduce air pollution at a larger level.
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By minimizing and reducing the use of fire and fire products
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5. By reduction of pollutant at the source.

T IR Ug¥D ol Sl |



6. Fuel substitution is another way of controlling air pollution. In many parts
of India, petrol and diesel are being replaced by CNG — Compressed Natural Gas

fueled vehicles.
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Fuel Pollution Parameters
CO NOx PM
Diesel 2.4 21 0.38
gm/km | gm/km | gm/km
CNG 0.4 8.9 0.012
gm/km | gm/km | gm/km
% Reduction | 84 58 97




7. Plantation-The best way of reducing the ill effects of air pollution are tree

plantation.
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Pollution Control Equipment

Control devices for Control devices for
particulate contaminants gaseous contaminants
(a) Gravitational settling
(b) Cyclone separators I ]
(c) Fabric filters W
(d) Electrostatic precipitators & Dry.
(e) Wet collectors (Scrubbers) absorption absorption

I methods

l I I

Spray Venturi Cyclonic
tower scrubber  scrubber

(1)
Gravitational Settling Chamber: W@UT efeh dav:



This device consists of huge rectangular chambers. The gas stream polluted with
particulates is allowed to enter from one end. The horizontal velocity of the gas
stream is kept low (less than 0.3 m/s) in order to give sufficient time for the particles
to settle by gravity.

The particulates having higher density settle at the bot-tom of the chamber from

where they are removed ultimately.
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(2) Cyclone Separators (Reverse flow Cyclone): dgrdic %‘J-II\J‘IOb m Udlg
dehdId):

Instead of gravitational force, centrifugal force is utilized by cyclone separators, to
separate the particulate matter from the polluted gas. Centrifugal force, several times
greater than gravitational force, can be generated by a spinning gas stream and this
qual-ity makes cyclone separators more effec-tive in removing much smaller

particulates.
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(3) Fabric Filters (Baghouse Filters): W m’JQ'CQ (a‘ISI\’)‘H m’JQ'CQ):
In a fabric filter system, a stream of the polluted gas is made to pass through a fabric

that filters out the particulate pollutant and allows the clear gas to pass through.
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(4) Electrostatic Precipitator- $€1d'§\l%?ii20b G‘WQW

The electrostatic precipitator works on the principle of electrostatic precipitation i.e.

electrically charged particulates present in the polluted gas are separated from the

gas stream under the influence of the electrical field. sadg\ltél?w 3{I&UD
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The polluted gas enters from the bottom, flows upwards (i.e. between the high
voltage wire and grounded collecting surface). The high voltage in the wire ionises
the gas. The negative ions migrate towards the grounded surface and pass on their
negative charge to the dust particles also. Then these negatively charged dust

particles are electrostatically drawn towards the positively charged collector surface,

where they finally get deposited. Eﬁﬁﬁﬂ:ﬂﬁﬁmﬁ?ﬂ% SR DI AR TN B |
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(5) Wet Collectors (Scrubbers): Tﬂﬁ OI‘)Q-’\MC'{ (‘&d)d{-([):



In wet collectors or scrubbers, the particulate contaminants are removed from the

polluted gas stream by incorporating the particulates into liquid droplets.
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