
AIR POLLUTION 



 

What Is Air Pollution? 

 
Air pollution refers to the 

release of pollutants into the 

air that are detrimental to 

human health and the planet 

as a whole. 
 



Air pollution occurs when harmful or 

excessive quantities of substances 

including gases, particulates, and 

biological molecules are introduced into 

Earth's atmosphere. It may cause 

diseases, allergies and even death to 

humans; it may also cause harm to 

other living organisms such as animals 

and food crops, and may damage the 

natural or built environment. Both 

human activity and natural processes 

can generate air pollution.  

https://en.wikipedia.org/wiki/Particulates
https://en.wikipedia.org/wiki/Biomolecule
https://en.wikipedia.org/wiki/Earth's_atmosphere
https://en.wikipedia.org/wiki/Natural_environment
https://en.wikipedia.org/wiki/Built_environment


 

Pollutants 

 

An air pollutant is a material in the 

air that can have adverse effects on 

humans and the ecosystem. 

  The substance can be solid 

particles, liquid droplets, or gases.  

A pollutant can be of natural origin 

or man-made.  



 Pollutants are classified as 

 primary  

 secondary.  

 Pollutants are usually produced by processes 

such as ash from a volcanic eruption.  

 Other examples include carbon monoxide gas 

from motor vehicle exhausts or sulphur 

dioxide released from the factories. 

 

https://en.wikipedia.org/wiki/Carbon_monoxide
https://en.wikipedia.org/wiki/Sulphur_dioxide
https://en.wikipedia.org/wiki/Sulphur_dioxide


 Secondary pollutants are not emitted 

directly. Rather, they form in the air when 

primary pollutants react or interact. 

  Ground level ozone is a prominent 

example of secondary pollutants.  

 Some pollutants may be both primary and 

secondary: they are both emitted directly 

and formed from other primary pollutants.  

 

https://en.wikipedia.org/wiki/Ground_level_ozone


 



 

Ground-level ozone can: 

 
 Make it more difficult to breathe deeply and 

vigorously 

 Cause shortness of breath and pain when 
taking a deep breath 

 Cause coughing and sore throat 

 Inflame and damage the airways 

 Aggravate lung diseases such as asthma,  
chronic bronchitis 

 Cause chronic obstructive pulmonary disease 
(COPD) 

 



Substances emitted into the atmosphere 

by human activity include:  

Carbon dioxide (CO2) – Because of its 

role as a greenhouse gas it has been 

described as "the leading pollutant" 

and "the worst climate pollution". 

  Carbon dioxide is a natural component 

of the atmosphere, essential for plant 

life and given off by the human 

respiratory system. 

https://en.wikipedia.org/wiki/Carbon_dioxide
https://en.wikipedia.org/wiki/Greenhouse_gas
https://en.wikipedia.org/wiki/Respiratory_system


 The atmosphere allows most of the visible 

light from the Sun to pass through and reach 

Earth’s surface. 

 As Earth’s surface is heated by sunlight, it 

radiates part of this energy back toward 

space as infrared radiation.  

 This radiation, unlike visible light, tends to 

be absorbed by the greenhouse gases in the 

atmosphere, raising its temperature.  

 The heated atmosphere in turn radiates 

infrared radiation back toward Earth’s 

surface.  

https://www.britannica.com/science/atmosphere
https://www.britannica.com/science/solar-radiation
https://www.britannica.com/science/sunlight-solar-radiation
https://www.britannica.com/science/infrared-radiation


Greenhouse effect, a 

warming of Earth’s surface 

and troposphere (the lowest 

layer of the atmosphere) 

caused by the presence of 

water vapour, carbon 

dioxide, methane, and certain 

other gases in the air. 

https://www.britannica.com/place/Earth
https://www.britannica.com/science/troposphere
https://www.britannica.com/science/atmosphere
https://www.britannica.com/science/carbon-dioxide
https://www.britannica.com/science/carbon-dioxide
https://www.britannica.com/science/methane


 Sulfur oxides (SOx) – particularly 

sulphur dioxide, a chemical compound 

with the formula SO2.  

 SO2 is produced by volcanoes and in 

various industrial processes.  

Coal and petroleum often contain 

sulphur compounds, and their 

combustion generates sulphur dioxide.  

Cause of acid rain 

https://en.wikipedia.org/wiki/Sulfur_oxide
https://en.wikipedia.org/wiki/Sulfur_oxide
https://en.wikipedia.org/wiki/Sulfur_oxide


 



Nitrogen oxides (NOx) – Nitrogen 

oxides, particularly nitrogen dioxide, 

are expelled from high temperature 

combustion, and are also produced 

during thunderstorms by electric 

discharge.  

Nitrogen dioxide is a chemical 

compound with the formula NO2.  

One of the most prominent air 

pollutants, this reddish-brown toxic gas 

has a characteristic sharp, biting odor. 

 

https://en.wikipedia.org/wiki/Nitrogen_oxide
https://en.wikipedia.org/wiki/Nitrogen_dioxide
https://en.wikipedia.org/wiki/Thunderstorms
https://en.wikipedia.org/wiki/Electric_discharge
https://en.wikipedia.org/wiki/Electric_discharge


Carbon monoxide (CO) – CO is a 

colorless, odorless, toxic yet non-

irritating gas.  

 It is a product of combustion of fuel 

such as natural gas, coal or wood. 

  Vehicular exhaust contributes to the 

majority of carbon monoxide let 

into our atmosphere. 

  It creates a smog type formation in 

the air 

https://en.wikipedia.org/wiki/Carbon_monoxide
https://en.wikipedia.org/wiki/Combustion


 carboxyhaemoglobin (symbol COHb or HbCO) is a 

stable complex of carbon monoxide and hemoglobin 

(Hb) that forms in red blood cells upon contact with 

carbon monoxide (CO). 

 Since the carbon monoxide sticks so tightly, there 

are fewer places for oxygen to bind to haemoglobin 

when carbon monoxide is present.  

 But carbon monoxide does something else as well. 

 It changes the other three oxygen binding sites on 

the haemoglobin molecule so that they can pick up 

oxygen but do not release it when they get to the 

body cells. This means that the haemoglobin stops 

acting as the body’s oxygen delivery system. 

 



Volatile organic compounds 
(VOC) – VOCs are a well-
known outdoor air pollutant. 
They are categorized as either 
methane (CH4) or non-
methane (NMVOCs). 

Isoprene, terpenes,  ethyl 
acetate, glycol ethers, 
acetone, Benzene 

 

https://en.wikipedia.org/wiki/Volatile_organic_compounds


Particulates, alternatively referred 

to as particulate matter (PM), 

atmospheric particulate matter, or 

fine particles, are tiny particles of 

solid or liquid suspended in a gas. 

  In contrast, aerosol refers to 

combined particles and gas.  

https://en.wikipedia.org/wiki/Particulates


An aerosol is a suspension of fine 

solid particles or liquid droplets, in 

air or another gas.  

Aerosols can be natural or 

anthropogenic. Examples of natural 

aerosols are fog, dust.  

Examples of anthropogenic 

aerosols are  particulate air 

pollutants and smoke 

https://en.wikipedia.org/wiki/Suspension_(chemistry)
https://en.wikipedia.org/wiki/Solid
https://en.wikipedia.org/wiki/Liquid
https://en.wikipedia.org/wiki/Droplets
https://en.wikipedia.org/wiki/Air
https://en.wikipedia.org/wiki/Gas
https://en.wikipedia.org/wiki/Human_impact_on_the_environment
https://en.wikipedia.org/wiki/Fog
https://en.wikipedia.org/wiki/Dust
https://en.wikipedia.org/wiki/Particulate
https://en.wikipedia.org/wiki/Air_pollutants
https://en.wikipedia.org/wiki/Air_pollutants
https://en.wikipedia.org/wiki/Smoke


  Chlorofluorocarbons (CFCs) – harmful to the 
ozone layer 

 These are gases which are released from air 
conditioners, refrigerators, aerosol sprays, 
etc.  

 On release into the air, CFCs rise to the 
stratosphere.  

 Here they come in contact with other gases 
and damage the ozone layer.  

 This allows harmful ultraviolet rays to reach 
the earth's surface. This can lead to skin 
cancer, eye disease and can even cause 
damage to plants. 

https://en.wikipedia.org/wiki/Chlorofluorocarbons
https://en.wikipedia.org/wiki/Ozone_layer
https://en.wikipedia.org/wiki/Stratosphere
https://en.wikipedia.org/wiki/Ozone_layer


 



Ammonia (NH3) – emitted from 

agricultural processes. Ammonia 

is a compound with the formula 

NH3.  

Radioactive pollutants – 

produced by nuclear explosions, 

nuclear events, war explosives, 

and natural processes such as 

the radioactive decay of radon.  

https://en.wikipedia.org/wiki/Ammonia
https://en.wikipedia.org/wiki/Radioactive_pollutants
https://en.wikipedia.org/wiki/Nuclear_explosions
https://en.wikipedia.org/wiki/Explosives
https://en.wikipedia.org/wiki/Radioactive_decay
https://en.wikipedia.org/wiki/Radon


Secondary pollutants include:  

 Particulates created from gaseous primary 

pollutants and compounds in photochemical smog. 

 Smog is a kind of air pollution. Classic smog 

results from large amounts of coal burning in an 

area caused by a mixture of smoke and sulphur 

dioxide.  

 Modern smog does not usually come from coal but 

from vehicular and industrial emissions that are 

acted on in the atmosphere by ultraviolet light from 

the sun to form secondary pollutants that also 

combine with the primary emissions to form 

photochemical smog. 

https://en.wikipedia.org/wiki/Smog
https://en.wikipedia.org/wiki/Ultraviolet


 Ground level ozone (O3) formed from NOx and 

VOCs. Ozone (O3) is a key constituent of the 

troposphere.  

 It is also an important constituent of certain 

regions of the stratosphere commonly known as 

the Ozone layer. Photochemical and chemical 

reactions involving it drive many of the chemical 

processes that occur in the atmosphere by day 

and by night. At abnormally high concentrations 

brought about by human activities (largely the 

combustion of fossil fuel), it is a pollutant and a 

constituent of smog. 

  Peroxyacetyl nitrate (C2H3NO5) – similarly 

formed from NOx and VOCs. 

https://en.wikipedia.org/wiki/Ground_level_ozone
https://en.wikipedia.org/wiki/Peroxyacetyl_nitrate
https://en.wikipedia.org/wiki/Peroxyacetyl_nitrate
https://en.wikipedia.org/wiki/Peroxyacetyl_nitrate


 

Sources 

 There are 
various 

locations, 
activities or 

factors which 
are 

responsible 
for releasing 

pollutants into 
the 

atmosphere. 
These sources 

can be 
classified into 

two major 
categories.  

Anthropogenic (man-
made) sources 

Natural sources 



 

Anthropogenic (man-made) sources 

 
 Stationary sources include smoke stacks of 

fossil fuel power stations , manufacturing 

facilities (factories) and waste incinerators, 

as well as furnaces and other types of fuel-

burning heating devices. 

  In developing and poor countries, traditional 

biomass burning is the major source of air 

pollutants; traditional biomass includes 

wood, crop waste and dung.  

https://en.wikipedia.org/wiki/Fossil_fuel_power_station


 Mobile sources include motor vehicles, marine 
vessels, and aircraft 

 Fumes from paint, hair spray, varnish, aerosol sprays 
and other solvents. These can be substantial; 
emissions from these sources was estimated to 
account for almost half of pollution from volatile 
organic compounds in the Los Angeles basin in the 
2010s. 

 Waste deposition in landfills, which generate 
methane. Methane is highly flammable and may 
form explosive mixtures with air.  

 Military resources, such as nuclear weapons, toxic 
gases, germ warfare and rocketry. 

  Fertilized farmland may be a major source of 
nitrogen oxides 

 

https://en.wikipedia.org/wiki/Roadway_air_dispersion_modeling
https://en.wikipedia.org/wiki/Paint
https://en.wikipedia.org/wiki/Hair_spray
https://en.wikipedia.org/wiki/Varnish
https://en.wikipedia.org/wiki/Aerosol_spray
https://en.wikipedia.org/wiki/Volatile_organic_compounds
https://en.wikipedia.org/wiki/Volatile_organic_compounds
https://en.wikipedia.org/wiki/Landfill
https://en.wikipedia.org/wiki/Methane
https://en.wikipedia.org/wiki/Nuclear_weapon
https://en.wikipedia.org/wiki/Toxic_gas
https://en.wikipedia.org/wiki/Toxic_gas
https://en.wikipedia.org/wiki/Germ_warfare
https://en.wikipedia.org/wiki/Rocket


 

Natural sources 

 
 

 Dust from natural sources, usually large areas of land 
with little or no vegetation 

 Methane, emitted by the digestion of food by animals, 
for example cattle 

 Radon gas from radioactive decay within the Earth's 
crust. Radon is a colorless, odorless, naturally 
occurring, radioactive noble gas that is formed from the 
decay of radium.  

 It is considered to be a health hazard. Radon gas from 
natural sources can accumulate in buildings, especially 
in confined areas such as the basement and it is the 
second most frequent cause of lung cancer, after 
cigarette smoking. 

 

https://en.wikipedia.org/wiki/Dust
https://en.wikipedia.org/wiki/Methane
https://en.wikipedia.org/wiki/Flatulence
https://en.wikipedia.org/wiki/Digestion
https://en.wikipedia.org/wiki/Animal
https://en.wikipedia.org/wiki/Cattle
https://en.wikipedia.org/wiki/Radon
https://en.wikipedia.org/wiki/Radioactive_decay
https://en.wikipedia.org/wiki/Earth's_crust
https://en.wikipedia.org/wiki/Earth's_crust
https://en.wikipedia.org/wiki/Noble_gas
https://en.wikipedia.org/wiki/Cigarette


 Smoke and carbon monoxide from wildfires 

 Vegetation, in some regions, emits 

environmentally significant amounts of Volatile 

organic compounds (VOCs) on warmer days. 

These VOCs react with primary anthropogenic 

pollutants—specifically, NOx, SO2, and 

anthropogenic organic carbon compounds — to 

produce a seasonal haze of secondary pollutants. 

  Black gum, poplar, oak and willow are some 

examples of vegetation that can produce 

abundant VOCs 

 Volcanic activity, which produces sulphur, 

chlorine, and ash particulates 

 

https://en.wikipedia.org/wiki/Smoke
https://en.wikipedia.org/wiki/Carbon_monoxide
https://en.wikipedia.org/wiki/Wildfires
https://en.wikipedia.org/wiki/Volatile_organic_compounds
https://en.wikipedia.org/wiki/Volatile_organic_compounds
https://en.wikipedia.org/wiki/Volcano
https://en.wikipedia.org/wiki/Sulphur
https://en.wikipedia.org/wiki/Chlorine


Effect on human health 

 The World Health Organization estimated in 

2014 that every year air pollution causes the 

premature death of some 7 million people 

worldwide. 

 India has the highest death rate due to air 

pollution. 

  India also has more deaths from asthma 

than any other nation according to the World 

Health Organization 

https://en.wikipedia.org/wiki/World_Health_Organization


 

Cardiovascular disease 

 
Air pollution is also emerging as a risk 

factor for stroke, particularly in 

developing countries where pollutant 

levels are highest. 

Air pollution was also found to be 

associated with increased incidence 

and mortality from coronary stroke in a 

cohort study in 2011. 

 



 Lung disease 

 Research has demonstrated increased risk of 

developing asthma and COPD from 

increased exposure to traffic-related air 

pollution.  

 Additionally, air pollution has been 

associated with increased hospitalization 

and mortality from asthma and COPD 

 Chronic obstructive pulmonary disease 

(COPD) includes diseases such as chronic 

bronchitis and emphysema. 

 

https://en.wikipedia.org/wiki/Chronic_obstructive_pulmonary_disease


 

Cancer (lung cancer) 

 
Exposure to air pollutants 

was also associated with an 

increased risk of mortality 

from lung cancer 



 

Children  

 
Exposure to ultrafine 

particles can increase 

blood pressure in 

children. 

https://en.wikipedia.org/wiki/Ultrafine_particle
https://en.wikipedia.org/wiki/Blood_pressure


 

Infants 

 
Ambient levels of air 

pollution have been 

associated with preterm 

birth and low birth 

weight. 
 



 

Central nervous system 

 

Data is accumulating that air 
pollution exposure also affects 
the central nervous system 

The study also shows that air 
pollution also affected short-
term memory, learning ability, 
and impulsivity.  

 

https://en.wikipedia.org/wiki/Central_nervous_system
https://en.wikipedia.org/wiki/Short-term_memory
https://en.wikipedia.org/wiki/Short-term_memory
https://en.wikipedia.org/wiki/Short-term_memory
https://en.wikipedia.org/w/index.php?title=Learning_ability&action=edit&redlink=1
https://en.wikipedia.org/wiki/Impulsivity


 

Agricultural effects 

 
In India in 2014, it was 

reported that air pollution 

by black carbon and 

ground level ozone had 

reduced crop yields 

https://en.wikipedia.org/wiki/Black_carbon


 

Economic effects 

 
 Air pollution costs the world economy $5 

trillion per year as a result of productivity 

losses and degraded quality of life, according 

to a joint study by the World Bank and the 

Institute for Health Metrics and Evaluation 

(IHME) at the University of Washington. 

  These productivity losses are caused by 

deaths due to diseases caused by air 

pollution. 

 

https://en.wikipedia.org/wiki/World_Bank
https://en.wikipedia.org/wiki/Institute_for_Health_Metrics_and_Evaluation
https://en.wikipedia.org/wiki/University_of_Washington


 

Reduction efforts 

 
 Various air pollution control technologies 

and strategies are available to reduce air 

pollution 

 Because a large share of air pollution is 

caused by combustion of fossil fuels such as 

coal and oil, the reduction of these fuels can 

reduce air pollution drastically. Most 

effective is the switch to clean power sources 

such as wind power, solar power, hydro 

power which don't cause air pollution 

https://en.wikipedia.org/wiki/Fossil_fuels
https://en.wikipedia.org/wiki/Coal
https://en.wikipedia.org/wiki/Oil
https://en.wikipedia.org/wiki/Wind_power
https://en.wikipedia.org/wiki/Solar_power
https://en.wikipedia.org/wiki/Hydro_power
https://en.wikipedia.org/wiki/Hydro_power


 

Control devices 

 
 Particulate control Mechanical collectors (dust 

cyclones, multicyclones) 

 Electrostatic precipitators An electrostatic precipitator 
(ESP), or electrostatic air cleaner is a particulate 
collection device that removes particles from a 
flowing gas (such as air), using the force of an 
induced electrostatic charge. Electrostatic precipitators 
are highly efficient filtration devices that minimally 
impede the flow of gases through the device, and 
can easily remove fine particulates such as dust and 
smoke from the air stream. 

https://en.wikipedia.org/wiki/Cyclonic_separation
https://en.wikipedia.org/wiki/Cyclonic_separation
https://en.wikipedia.org/wiki/Electrostatic_precipitator


 Baghouses Designed to handle heavy dust loads, a dust 

collector consists of a blower, dust filter, a filter-cleaning 

system, and a dust receptacle or dust removal system 

(distinguished from air cleaners which utilize disposable 

filters to remove the dust). 

 Particulate scrubbers Wet scrubber is a form of pollution 

control technology. The term describes a variety of 

devices that use pollutants from a furnace flue gas or 

from other gas streams. In a wet scrubber, the polluted 

gas stream is brought into contact with the scrubbing 

liquid, by spraying it with the liquid, by forcing it 

through a pool of liquid, or by some other contact 

method, so as to remove the pollutants. 

 Scrubbers 

 

https://en.wikipedia.org/wiki/Dust_collector
https://en.wikipedia.org/wiki/Wet_scrubber
https://en.wikipedia.org/wiki/Scrubber

