What is Air Pollution?
Air pollution can be defined as an alteration of air quality that can be characterized by
measurements of chemical, biological or physical pollutants in the air. Therefore, air
pollution means the undesirable presence of impurities or the abnormal rise in the
proportion of some constituents of the atmosphere. It can be classified in 2 sections:
visible and invisible air pollution. It can also be classified as:
Local:
This concerns the quality of ambient air within a radius of
a few kilometers.
Regional:
Pollution like acid rain, photochemical reactions and
degradation of water quality at distances of a few
kilometers to a thousand kilometers.
Global:
Depletion of the ozone layer and global warming caused
by the emission of greenhouse gases, mainly carbon dioxide (CO2).

CAUSES OF AIR POLLUTION:
BIOMASS BURNING: Combustion of fossil fuels like coal and oil for electricity, power generation and road
transport- produce air pollutants like nitrogen and sulfur dioxide and greenhouse gases like CO2 and ash.
ELECTRICITY GENERATION emissions contribute to smog and acid rain and formation of fine particulate
matter. Fossil fuel fired electric power plants emit CO2 which contributes to climate change.
CONSTRUCTION activities like demolition, land clearing cause suspended dust particles in the air. Using plant
and machinery like bulldozers and hazardous chemicals in paints and thinners produce toxic vapors.
POWER GENERATION VIA DIESEL GENERATOR SETS, diesel exhaust contains more than 40 toxic air
contaminants and carcinogenic pollutants including Nitrogen Oxide, the single most harmful ozone depleting
emission.
BRICK KILN BURNING: Coal is used in kilns to dry bricks. This emits fine coal and dust particles, CO2 and
greenhouse gases.
COMBUSTION OF FUELS like wood, petrol, coal, natural gas and kerosene in simple stoves, open fires and
wick lamps FOR COOKING/HEATING/ LIGHTING, emits dangerous levels of carbon monoxide.
VEHICLE EXHAUST, Increased traffic and toxic gas emissions from cars, 3 wheelers and trucks plus resuspended dust on roads due to vehicular movement increase pollution. Outdated vehicles and usage of low
quality fuel adds to the pollution.
INDUSTRY EMISSIONS: Emissions from industries and factories, releasing large amount of carbon monoxide,
hydrocarbon, chemicals and organic compounds into the air raises pollution levels.
OPEN WASTE BURNING of prohibited materials like garbage and plastic releases toxic chemicals in the air.
Increased exposure to this causes cancer. Also, decomposing biological waste causes methane generation in
landfills. Hazardous chemical waste like batteries, pesticides, industry waste cause further air pollution.
AGRICULTURAL BURNING, open field fires during harvest season leads to smog. Agricultural activities, due
to the use of pesticides, insecticides, and fertilizers that emit harmful chemicals increase pollution.
FIREWORKS DURING FESTIVALS and SEASONAL INFLUENCES LIKE DUST STORMS/ FOREST FIRES

POLLUTION MEASURING USING AQI
What is the AQI?
The Air Quality Index (AQI) is an index
for reporting air quality on a daily basis.
It is a measure of how air pollution
affects one's health within a short time
period. The purpose of the AQI is to
help people know how the local air
quality impacts their health.
The Environmental Protection Agency
(EPA) calculates the AQI for five major
air pollutants, for which national air
quality standards have been established
to safeguard public health.
1.
2.
3.
4.
5.

Ground-level Ozone (O3)
Particulate matter (2.5 and 10)
Carbon Monoxide (CO)
Sulfur Dioxide (SO2)
Nitrogen Dioxide (NO2)

How the AQI measures air quality

The AQI works sort of like a thermometer
that runs from 0 to 500 degrees. However,
instead of showing changes in the
temperature, the AQI is a way of showing
changes in the amount of pollution or
particulate matter in the air.
A reading between 0 and 50 for PM 10 is
considered safe. Likewise, a reading of
430+ is considered hazardous to health.
PM-10 refers to particulate matter of
diameter less than 10 micrometers.
Similarly, PM-2.5 refers to particulate matter
of diameter less than 2.5 micrometers.
The unit for measuring each pollutant is
“microgram per cubic meter of air” (μg /
m³).
This amount is measured for each pollutant
over a particular time period. For example,
CO is measured over 24 hours.

EFFECTS OF AIR POLLUTION
It is impossible to describe the whole extent of potential and actual damage
caused by all forms of air pollution. But the main consequences are:
ON THE ENVIRONMENT
Air pollution has a major impact on the process of plant evolution by preventing
photosynthesis in many cases, with serious consequences for the purification
of the air we breathe. It also contributes to the formation of acid rain, atmospheric
precipitations in the form of rain, frost, snow or fog, which are released during
the combustion of fossil fuels and transformed by contact with water steam in the
atmosphere. Air pollution affects growth of plants and animals due to soil and
water contamination. It also affects landscape and leads to accelerated corrosion
of buildings and monuments.
ON CLIMATE AND GLOBAL WARMING
On top of that, air pollution is a major contributor to global warming and climate change. In fact, the abundance
of carbon dioxide in the air is one of the causes of the greenhouse effect. Normally, the presence of greenhouse
gases should be beneficial for the planet because they absorb the infra-red radiation produced by the surface of
the earth. But the excessive concentration of these gases in the atmosphere is the cause of the recent
climate change.
ON HUMAN HEALTH
Our continual exposure to air pollutants is responsible for the deterioration of human health.
Air pollution is indeed a significant risk factor for human health conditions, causing allergies, respiratory
and cardiovascular diseases as well as lung damage.

CREATING ACID RAIN
You can create acid rain in your kitchen!
Acid rain is caused by air pollution. When
clean rain water falls through polluted air,
the rainwater becomes polluted and
acidic because of chemicals in the air.
This experiment will demonstrate the
impact of acid rain on our plants and
trees.

PROCEDURE:
1. Make two labels that say, “A little acid”. Put a
label on a jar.
2. Pour 1/4 cup of vinegar or lemon juice into the
jar and fill the rest with tap water.
3. Label one plant as “A little acid”.
4. Make two labels that say ,“A lot of acid”. Put a
label on the second jar.

Set-up Time: 20 minutes
Activity Duration: 2 to 4 days

5. Pour one cup of vinegar or lemon juice into the
second jar and fill the rest with tap water.

YOU WILL NEED:
• Six short strips of masking tape to use as
labels
• A pen or marker
• Three 1-quart jars with lids
• Measuring cups
• A bottle of vinegar or lemon juice
• Tap water
a lot of acid
• Three small potted plants

6. Label the second plant as “A lot of acid”.
7. Make two labels that say, “Tap water”. Put a
label on the third jar.
8. Fill the last jar with tap water.

tap water

a little acid
a little acid

a lot of acid

tap water

9. Label the last plant as “Tap water”.
10. Set the plants next to each other somewhere
they can get the same amount of sunlight. (For
example: A large window, the roof, or garden)
11. Every 2 to 4 days, water the plants with
solution from the jar with the matching label. (For
example: Water the “A little acid” plant using the
“A little acid” jar.)
12. Write down what you see and when you see it!

a little acid

a little acid

a lot of acid

tap water

ozone depletion
• Ozone (O3) depletion and global warming have
a common cause: human activities that
release pollutants into the atmosphere.

• The ozone layer or ozone shield is a region of

Earth's stratosphere that absorbs most of the
Sun's ultraviolet radiation, another type of
solar energy that's harmful to humans.

• Ozone layer depletion is the thinning of the

ozone layer present in the upper atmosphere.
This happens when the chlorine and bromine
atoms in the atmosphere come in contact
with ozone and destroy the ozone molecules.

• The break down of ozone molecules, reduces
the layer’s ultraviolet radiation-absorbing
capacity.

• Ozone layer depletion causes increased UV

radiation levels at the Earth's surface, which
is damaging to human health. Negative
effects include increases in certain types of
skin cancers, eye cataracts and immune
deficiency disorders.

EFFECTS OF POLLUTION ON HUMAN HEALTH
• Breathing in air pollutants can
irritate your airways and may cause
shortness of breath, coughing,
wheezing, asthma episodes and
chest pain.

Some diseases caused by air pollution:

• Ischaemic heart disease
• Strokes
• Chronic Obstructive Pulmonary
Disease (COPD)

• Lung Cancer
• Acute respiratory infections in children

• Short term exposure to air pollution
can irritate the eyes, nose and throat
and cause headaches, nausea and
allergic reactions.

• Long-term exposure to extreme air
pollution may lead to major
respiratory diseases, heart attacks
and even lung cancer.

DRAWING HUMAN LUNGS
You will need:
• A print-out of a sketch of unlabelled
human lungs, as shown in Picture 1)
• A bottle of ink or paint.
• Drinking straws. (Paper or plastic)
• Colour pencils and markers.

Procedure:
• Take the print-out and drop ink or
paint inside the sketch of the lungs.
• Immediately, use the straw to blow
and spread out the ink or paint on
the picture.
• Try to blow it into the shapes of the
bronchioles, as shown in Picture 2.
• Draw in the missing parts and label
them to arrive at Picture 3!

PICTURE 1

PICTURE 2
PICTURE 3

SOLUTIONS TO THE PROBLEM OF AIR POLLUTION
1. Renewable fuel and clean energy production
The most basic solution for air pollution is to move away from fossil fuels, replacing them with alternative energies like
solar, wind and geothermal.
2. Stricter laws and enforcement on polluting industries, regular environmental impact assessment, recycling and proper
treatment of industrial waste, encouraging adoption of green technology.
3. Energy conservation and efficiency
Producing clean energy is crucial. But equally important is to reduce our consumption of energy by adopting responsible
habits and using more efficient devices.
4. Eco-friendly transportation
Shifting to electric vehicles and hydrogen vehicles, and promoting shared mobility in cities (i.e carpooling, and public
transports), schemes like odd-even, could reduce air pollution. Stringent laws on outdated vehicle usage and imposing
fines for polluting vehicles like trucks et.c, stricter periodic checks on vehicle emissions.
5. Green building
From planning to demolition, green building aims to create environmentally responsible and resource-efficient structures
to reduce their carbon footprint, thereby reducing construction dust.
6. Stop open waste burning- Reduce, reuse and recycle. Public awareness campaigns on negative impact of open burning,
introducing alternatives like use of incinerators and proper disposal of waste or making compost pits, reducing demand
for single use plastic.
7. Tree plantation drives, going green and ban on fireworks.
8. Educating farmers on crop burning and improved technologies for maximum benefit

KEEPING PLANTS INDOORS TO REDUCE POLLUTION
• Plants reduce the amount of carbon
dioxide in the air, increase oxygen and
help remove toxins. They are a safe and
effective solution to some of our
biggest environmental problems.

• All plants use the energy of sunlight, and
through the process of photosynthesis they
take carbon dioxide from the air and water
from the ground. In the process of
converting it into food, they release oxygen
into the air.

Examples of indoor plants that help
reduce pollution:
1.
2.
3.
4.
5.

Aloe Vera
Spider Plant
Snake Plant
Bamboo Palm
Warneck Dracaena

IMPORTANCE OF WEARING A MASK
• An anti-pollution mask is known as a

respirator. It is a device which helps you
breathe cleaner air by preventing
inhalation of chemicals, particulate
matter, and infectious particles such as
bacteria and viruses.

• N-95 mask is used to filter out

particulate matter. The N-95 label
indicates that the filter blocks around
95% of the particulate matter (PM).

• During a pandemic, like COVID-19, double
masking is recommended. The CDC
(Centre for Disease Control and
Prevention) recommends layering a cloth
mask over a surgical mask.

• Remember not to share these masks as
sharing can increase the risk of
transferring infections from one person
to other.

• The respirators are labelled as N, R, and

P which stands for “Not oil resistant”,
“Oil resistant” and “Oil proof”
respectively. Masks with these labels are
recommended.

FUNCTIONING OF AN AIR PURIFIER
• An air purifier or air cleaner is a device which

removes contaminants from the air in a room
to improve indoor air quality. These devices
are commonly marketed as being beneficial to
allergy sufferers and asthmatics, and at
reducing or eliminating second-hand tobacco
smoke.

Benefits of air purifiers:
• Relieves Symptoms of Asthma
• Eliminates Harmful Chemicals from Indoor
Environments
• Neutralizes Unpleasant Odours
• Reduces the Chances of Airborne Diseases
• Improves Sleep
• Removes Harmful Radon
• Eliminates Hazardous Asbestos Particles
• Can Increase Life Expectancy

• Air purifiers contain one or more filters and a

fan. The fan (or sometimes a system of
internal fans) sucks in air, and that air then
passes through the inside filters. These filters
trap pollutants such as dust, pollen, and
bacteria, and disperse clean air back into the
room. This filtering process maintains healthy
air circulation indoors.

• An air purifier might be a useful tool to clean

some aspects of your indoor air, but you can't
rely on it alone. According to the EPA, the
most effective way to improve indoor air
quality is to minimise pollutants and ventilate
your home with outdoor air.

HOW WE CAN DO OUR BIT?
Make sure our vehicle is running efficiently and maintain it well.
Drive less, plan your trips, do car pooling, don’t idle the engine at
traffic lights. Buy cars with fuel efficient technology.
Replace incandescent light bulbs with CFL bulbs. Turn off lights,
unplug gadgets when not in use.
Cut down electricity usage, switch to solar power.
Plant more trees.
Don’t buy products with excess packaging. Avoid use of single use
plastic like disposable plates, bags. Reduce paper usage. Share your
books.
Reduce electronic waste like CD’s. Buy recycled products like paper
pads.
Compost your kitchen waste. Avoid harsh cleaning products at
home. Reuse and reduce garbage.
Educate your community, your help at home. Encourage everyone
to conserve. Practice “less is more.”

CHALLENGES FACED IN CURBING POLLUTION
Adopting green technology in many cases is not cost effective.
For eg. Cars using green technology use more expensive fuel.
Growing organic vegetables without using pesticides is less viable.
Many times, people are averse to changing old ways of thinking and
don’t want to adopt newer better ways. For eg. Farmers using
incinerators to burn crop stubble instead of setting fires to their
farm lands.
Low income populations are overexposed to air pollution. Neither
do they have the knowledge nor the means to protect themselves.
Rural India tends to get sidelined. When we talk of pollution, we
talk of major Indian cities. However, even villages have rising
pollution levels due to flouting of environmental laws, usage of
low cost fuel for daily needs.
Information about pollution and its ill effects is inaccessible to the
majority of India’s population. 84 percent of the total media
coverage on air pollution is in English. There is a dire need to
provide knowledge and raise awareness amongst the uneducated
population and teach them ways that they can make a difference.

