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This activity pack has been designed for teachers, and is
intended for use by top juniors (aged 9-13 years) taking
Key Stages 2 or 3 of the National Curriculum. The aim
of this pack is to raise pupils’ awareness and
understanding of the sources and effects of the main
air pollutants and to identify possible ways to improve
air quality.

The pack consists of a set of information sheets which
introduce pupils to the subject, and various activities to
reinforce knowledge and understanding of the issues.

The information sheets cover the following topics:

•  What is air pollution and how it is made?
•  The most common air pollutants
•  The history of air pollution
•  Present day air pollution
•  Air pollution and transport
•  Air pollution and industry
•  The effects of air pollution
•  Conclusion - possible solutions.
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These information sheets introduce the topic of air 
pollution and is followed by activities for the class to 
complete, which can be undertaken as a series of lessons 
or all together. They include: 
 
• = A wordsearch 
• = A word match 
• = A crossword 
• = A set of questions 
• = Making a pollution sources model 
 
The wordsearch and word match exercises are intended 
to test pupils’ memory of the key words used in the 
booklet and to reiterate them. 
 
The crossword and set of questions are aimed to test 
pupils’ understanding of the topic. It is suggested that 
they be used at the end of the series of lessons. 
 
The making a model activity is designed to encourage 
children to work together and enhance their creativity 
skills. 
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It is hoped that you will find this activity pack both 
useful and informative. If you have any criticisms, 
comments or ideas on how to improve the pack, we would 
be grateful to hear them. You can contact us at the 
address below: 
 
 
 
 
 
 
 
 
 
 
The Atmosphere, Climate & Environment Information Programme 
Atmospheric Research & Information Centre 
Department of Environmental & Geographical Sciences 
The Manchester Metropolitan University 
Chester Street, 
Manchester, M1 5GD 
 
Tel: 0161 247 1593 
Fax: 0161 247 6332 
e-mail: aric@mmu.ac.uk 
Internet: http://www.ace.mmu.ac.uk/ 
 

 
 ARIC 1999 

mailto:aric@mmu.ac.uk
http://www.doc.mmu.ac.uk/aric/arichome.html
http://www.ace.mmu.ac.uk/


ACE Information Programme aric

Air Quality Activity Pack: KS2/3 5

What is Air Pollution & how is it Made?

Air pollution is the term used to describe any harmful
gases in the air we breathe.

Humans pollute (put harmful gases into) the air in many
ways:

Car engines burn fuel (petrol
or diesel) and fumes come
out of the exhaust pipe and
pollute the air.

Electricity is made in power stations
by the burning of fossil fuels (coal, oil
and gas). As this takes place gases go
up tall chimneys and out into the air.

Houses may have coal or gas fires which
produce pollution as they burn.
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The pollution sources above are all man
made. But, pollution can also come from
natural sources, for example volcanoes.

The Most Common Air Pollutants

Carbon monoxide

Carbon monoxide is a pollutant that is mainly produced
by road transport. It has no colour or smell.

Hydrocarbons

Hydrocarbons are produced when petrol is not fully
burnt. They contribute to the formation of smog.

Nitrogen oxides

Nitrogen oxides are emitted from vehicles and power
stations. Very high amounts can be recorded in cities
during rush-hour traffic.



ACE Information Programme aric

Air Quality Activity Pack: KS2/3 7

Ozone

Ozone is a harmful form of oxygen produced when
nitrogen oxides and hydrocarbons react in the presence
of sunlight. It is the main gas found in photochemical
smog.

Particulates

Particulates are small bits of solid or liquid matter, for
example soot, dust, fumes and aerosols carried in the
air. They are produced by industry, vehicles and
domestic coal burning.

Smoke

Smoke is a type of pollution that can be seen because it
is made up of solid bits. You can often see it coming out
of chimneys.

Sulphur dioxide

Sulphur dioxide is a colourless gas that is mainly emitted
from power stations. It combines with water in the air
to produce acid rain.
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The History of Air Pollution

Problems of air pollution were recognised about 500
years ago. At this time, the burning of coal was rising in
cities like London.

About 200 years ago, the
Industrial Revolution began in
Britain. The Industrial
Revolution was based on the use
of coal in both industries and
the home. The coal produced a

lot of smoke when it was burnt and made the air very
dirty.

When the weather was foggy and winds were low, the
pollution became trapped over the cities. The smoke and
fog mixed to produce smog.

smoke + fog = smog

Smog was a big problem in the winter as the weather
was cold and so more coal was burnt to produce heat.
When smog lay over a city it became hard for people to
breathe and see. In 1952 the Great London Smog
occurred killing 4000 or more people.
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As so many people died, something had to be done to
prevent future deaths. The Clean Air Acts of 1956 and
1968 were passed to achieve this:

•  They reduced the amount of coal burnt in houses and
encouraged people to use gas instead of coal.

•  They introduced the use of tall chimneys at power
stations to try and make the pollutants disappear into
the sky. (This has had limited success since the
pollutants just come down somewhere else).

•  Factories had always been built in towns, but now new
ones were built in the countryside away from where
most people live.

As the problems of smoke and sulphur dioxide reduced,
new pollutants became a problem. Since the 1980s
pollution from traffic, including ozone and carbon
monoxide, have become a major issue.

Present Day Air Pollution

In the past, smog was the term used to describe a
mixture of smoke and fog. Following the Clean Air Acts,
this type of smog died out and the word now has a new
meaning.
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Pollutants from cars, power stations, factories and
homes are released into the air. In the presence of
sunlight, hydrocarbons and nitrogen oxides react to
form photochemical smog. The main pollutant found in
the smog is ozone. This is a harmful form of oxygen that
causes health problems , including:

•  chest pain;
•  headaches;
•  eye irritations;
•  breathing problems.

Smog can cause damage to buildings as it cracks rubber,
peels and fades paint and eats away at plaster.

Los Angeles

Los Angeles in America is a good
example of a city that has a big
problem with smog. The city lies in
a basin and so pollution becomes
trapped.
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The Ozone Layer 
 
Ozone in the air we breathe should not be confused with 
the Ozone Layer. High above the Earth, ozone forms 
naturally. It is not a problem there as we are not 
breathing it in. In fact, it is helpful as it filters out 
harmful rays from the sun. Today the Ozone Layer is 
being damaged by all the pollution man puts into the air. 
 
 

Air Pollution And Transport 
 

Today, the largest source of air 
pollution in Britain is transport. 
Between 1980 and 2000 the 

number of vehicles on Britain’s roads increased by about 
a third to give a total of 29 million. This is expected to 
increase even more during the first part of the 21st 
century. 
 
With the growing number of cars, it is important that 
something is done to reduce the pollution they make. 
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Catalytic Converters

Since 1993 all new cars sold in
Europe have been fitted with
a catalytic converter. A
catalytic converter takes
harmful pollutants and turns them into less harmful
ones.

Cleaner Fuels

New fuels are being made that are cleaner than petrol
and diesel. The ones that have been developed so far
are:

•  Natural Gas;
•  Liquid Petroleum Gas;
•  Hydrogen;
•  Alcohol;
•  Battery Power e.g. Manchester’s Metro Link.

Alternatives

We can reduce pollution by:
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•  walking or cycling for short journeys instead of taking
the car;

•  using public transport like trains,
buses and trams, (as one bus holds
a lot more people than a car);

•  stopping people taking cars into city centres as
pollution is greatest here;

•  building shopping centres and places of work closer to
where people live to prevent the need to travel every
day.

Air Pollution & Industry

Although pollution from industry has reduced by a large
amount following the Clean Air Acts, it is still a major
pollutant source.

The major pollutants produced by industry are:

•  sulphur dioxide
•  nitrogen oxides
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Sulphur dioxide 
 
In Britain about 90% of sulphur 
dioxide that is put into the air by 
humans comes from power stations 
and other industry. Sulphur dioxide 
is the main pollutant associated with 
acid rain. It combines with water in the atmosphere to 
produce sulphuric acid. This then falls back to earth as 
rain.  
 
Nitrogen oxides 
 
Nitrogen oxides are also produced by industry. Nitrogen 
oxides combine with water to form nitric acid, another 
component of acid rain. 
 
Acid Rain 
 
When the acid rain falls to Earth it causes harm to the 
environment in a number of ways: 
 
• = buildings erode faster than usual; 
• = lakes and streams become acidic and many fish and 

other creature slowly die;  
• = vegetation can become damaged or even die; 
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•  humans and wildlife can experience discomfort and
death.

The Effects of Air Pollution

Health

Humans depend on air to live and
breathe. Polluted air can cause
damage to our health and affect
us in a negative way.

Different people will be affected by high levels of
pollution in different ways depending on:

•  their age and general health;
•  the type of pollutant;
•  how long they are exposed to that pollutant;
•  what they are doing at the time they are exposed.

Deep blue
water: a sign of
water acidity
from acid rain.
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The very young and very old are most affected by high
pollutant levels. Different pollutants can harm the body
in different ways. Problems caused range from cancer to
breathing difficulties. People who have asthma find it
difficult to breathe at times and it is believed that
pollution can make their problem worse.

Vegetation

Vegetation is generally negatively affected by pollution.
Poor growth rates in city centres reflect this.

Buildings

In large amounts, some pollutants damage buildings:

•  Smog cracks rubber, peels and fades paint and eats
away at plaster;

•  Acid rain reacts with some building materials and
causes them to break down.

The Parthenon in
Greece: Some of its
corrosion in the last
100 years has been
due to air pollution
and acid rain.
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Possible Solutions / Conclusion

Air pollution has clearly been a problem for hundreds of
years. There have been a number of changes in the
major types of pollutants, and today pollution from cars
is the biggest issue.

To make sure we leave the world fit for future people
we need to reduce the amount of pollution we produce
by:

•  educating people about the damage they are causing
to the environment and their health;

•  developing alternative fuels at a price everyone can
afford;

•  using public transport, bicycles or our feet to get
around, wherever possible;

•  conserving energy used in the home, for example by
using energy-efficient lighting, insulating hot water
tanks, and turning the thermostat down 1 or 2
degrees Celsius.

A combination of the above may lead to a reduction in
pollution and cleaner air for all to breathe. It will also
help to preserve the environment for the future.
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Glossary

Asthma: a health problem that affects breathing.

Acid Rain: Rain water with a pH of less than 7.

Catalytic Converter: A device fitted to the exhaust
system of a vehicle, which converts harmful gases into
less harmful ones.

Fossil Fuels: Coal, oil and natural gas. Formed deep in
the Earth from the remains of dead plants and animals.

Industrial Revolution: A fast growth in industry that
began in the late 18th century (200 years ago). It was
made possible by extracting energy from fossil fuels.

Ozone: A form of oxygen, harmful if breathed in, but
protects life from damaging UV sunlight when found
high up in the atmosphere.

Particulate: A tiny amount of solid or liquid carried in
the air, for example soot, dust, fumes.

Pollutant: A harmful substance emitted into the air,
water or soil.
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Scrubber: Removes harmful pollutants as they come out
of chimneys.

Smog: Originally a mixture of smoke and fog. Now, air
pollution produced by the mixing of hydrocarbons and
nitrogen oxides in the presence of sunlight. It is mainly
made up of ozone.
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How many of the words printed at the bottom of this
page can you find in the wordsearch box?

P E T R O L G Q C Y L A I N C
S K U E J A F W A O B P Y A S
U D S R W P X C R G H H R I E
L T V F S A Z D S P C B T M D
P S L E U F L I S S O F S J I
H I W J B G Z N C N W K U T X
U M N D E S P B M L D V D M O
R W A L K H L O C X O U N S N
D L Z E A I N Y L A E G I H E
I S P S F O S M S L P Q R I G
O K Y E X Q D P D J U F J G O
X H I I P G L J G M J T K V R
I A D D Q H B C L U R T I M T
D E L X L K S M O G P F G O I
E B D P F R A M I I V Q F Z N

POLLUTION NITROGEN OXIDES
INDUSTRY CARBON MONOXIDE
FOSSIL FUELS PETROL
SULPHUR DIOXIDE DIESEL
SMOG CAR
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The 20 words printed below can be matched up to make
10 new phrases. Match a word from the left hand column
with one from the right hand column (left hand first).

SULPHUR FUELS

FOSSIL SMOG

CARBON TRANSPORT

NITROGEN REVOLUTION

INDUSTRIAL RAIN

PHOTOCHEMICAL MONOXIDE

POWER CONVERTER

ACID  OXIDES

CATALYTIC  STATION

PUBLIC DIOXIDE
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1. 2.

3.

4.

5. 6.

7. 8.

9.

10.

11.

ACROSS

3. The main pollutant that comes from power stations.
6. Smoke + fog = ?
7. A fuel used in transport beginning with D.
9. The most popular form of transport in Britain.
11. A city where 4000 people died in 1952.

DOWN

1. Coal, oil and gas are all….?
2. Most cars run of this fuel.
4. A natural source of air pollution.
5. People who have this sometimes find it difficult to breathe.
8. A form of transport that runs on rails.
10. A black, solid fuel commonly burnt in power stations.
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A Teachers copy of the completed crossword is printed
below.

F P
S U L P H U R D I O X I D E

S T
V S R

A O I S M O G
D I E S E L T L L

T C A R F
H A A U
M N I E C
A O N L O N D O N

E S A
S L
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Below are 10 questions to test what you can remember
from the information sheets. Answer what you can by
ticking yes or no. Refer to the information sheets if you
need help.

1. Do catalytic converters increase air pollution?

Yes ! No !

2. Did the Great London smog occur in 1992?

Yes ! No !

3. Do cars produce pollution?

Yes ! No !
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4. Has the amount of pollution from industry increased
since the early 1900s?

Yes ! No !

5. Is coal an example of a fossil fuel?

Yes ! No !

6. Have the number of cars on Britain’s roads decreased
in recent years?

Yes ! No !

7. Is carbon monoxide mainly produced by power
stations?

Yes ! No !
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8. Is sulphur dioxide mainly produced by power
stations?

Yes ! No !

9. Were the Clean Air Acts introduced in 1950 and
1960?

Yes ! No !

10. Are volcanoes a man made source of air pollution?

Yes ! No !
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Teachers notes

This activity is designed to enhance pupils’ creativity
skills and develop their awareness of some common
sources of air pollution. It is suggested that pupils are
split into groups and each group is given a different
template. Each pupil should make his/her own model
within the group. The models can then be put together in
a display showing the sources of pollution. Two
templates have been included: a house and a car. Pupils
might also like to make a power station or factory.

For this activity each pupil will need access to:

•  Scissors
•  Ruler
•  Pencil
•  Glue
•  Pens, paints or coloured paper
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You will need to photocopy the given templates onto card
or encourage your pupils to copy the templates onto
card. This would involve them measuring the template
they are given and reproducing it themselves. This could
therefore be a good activity to increase pupils’
mathematical ability and awareness of shapes.
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cut
score

How to Make a Model House

1. Cut out the 4 separate pieces on
the sheet provided along all the
solid lines and score along the
single dotted lines.

2. Decorate the pieces according
to their purpose e.g. with doors,
windows and bricks, to make them
look as realistic as possible. You
may use pens, pencils and coloured
paper to do this.

3. Fold the main box shape along
all the dotted lines and attach the
tabs to the walls with glue. Take
the roof template, fold along the
dotted line, ensure the small hole
is cut out of the top and attach
the roof to the tabs on the house.

4. Role the rectangular piece of
paper until the edge furthest
from the double dotted line meets
up with it. Glue in place to give a
chimney shape. Push through the
hole in the roof of the house so a
small chimney can be seen.

5. Place the strip of smoke into the top of the chimney. Your house is now
complete.
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How to Make a Model Car

1. Fold the piece of card along the dotted line.
2. Cut around the bold lines on the outside of the car

through the double thickness card.
3. Decorate the car as you wish.
4. When complete, the car should stand up on its own as

a greeting card would.
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