
Atmospheric Pollution 
It is ironic that, as human beings, we cause severe damage  
to the very atmosphere that supports our lives. We do this by 
polluting the atmosphere. One of the ways we pollute is by 
burning fossil fuels. Petrol is such a fuel, and when we drive 
cars we produce pollution. So, it is essential that all vehicles 
are well maintained so that harmful emissions are controlled. 
In this lesson we look at the general topic of atmospheric 
pollution and show how the work of the National Car Testing 
Service contributes to a cleaner and healthier atmosphere. 

It is estimated that the temperature has increased by 0.5°C and will rise 
by a further 1.6°C - 6°C in the next hundred years. Study of ice cores 
shows that the temperature has not varied by more than 1°C in the last 
10,000 years.

What is the carbon cycle?
The carbon cycle is a flow chart that illustrates the various paths taken 
by carbon as it passes within and between the biotic and abiotic 
environments.

Carbon forms the skeletal framework of carbohydrates, proteins, lipids, 
nucleic acids (DNA, RNA) and other biomolecules.

Carbon naturally enters the biotic environment as carbon dioxide in 
photosynthesis and most of it is returned to the abiotic environment as 
carbon dioxide by respiration. Each year about 12% of the carbon dioxide 
in the air is used in photosynthesis.

Have we altered the carbon cycle in any 
other way?
Deforestation has been responsible for about 25% of the increase in 
atmospheric carbon dioxide. The destruction of equatorial rainforests 
continues at an accelerating rate, further aggravating the problem.

What are the major effects of global 
warming?
The main concern is climate change, especially changes in rainfall that 
could have a disastrous negative impact on agriculture.

In addition, sea levels can rise as a result of thermal expansion of the 
oceans and because more water flows into the sea due to the rapid melting 
of land ice. Sea level rise is a threat to low lying coastal areas, coral islands 
and ports.

A warmer atmosphere contains more energy which can produce storms. 
As a result, storm damage is expected to increase which will make 
insurance much more costly.

In Europe there is evidence that global warming has increased the 
growing season by ten days, Birds are nesting earlier and the range of 
many species is expanding northwards. 

In some countries global warming is seen as a positive due to an 
improvement in their particular climates.

Is global warming the only effect of fossil 
fuel burning?
Carbon dioxide is not the only pollutant resulting from this activity. The 
other pollutants include carbon particles and a variety of gases. Particle 
pollution can lead to serious breathing problems for human beings. 

The major polluting gases from burning of fossil fuels are sulphur dioxide, 
nitrogen oxides, carbon monoxide and ozone. Note that although ozone 
is a pollutant in the biosphere it is an extremely important component in 
the upper atmosphere. 

About 15 million tonnes of sulphur dioxide and 50 million tonnes of 
nitrogen oxides pollute our atmosphere each year. These gases undergo 
complex chemical reactions in the air, forming sulphuric acid and nitric 
acid. These acids fall to earth in rain (commonly called acid rain) and in 
snow, severely contaminating soil and freshwater habitats.

About 250 million tonnes of carbon monoxide are produced annually and 
this constitutes 50% of total atmospheric pollution. In city traffic jams, 
carbon monoxide from car fumes can result in headaches and giddiness.

Ozone from car exhausts is toxic to plants and damages our protective 
mucus membranes that play a vital role in our general defence system. 

How can pollution be controlled?
Extensive scientific study of our biosphere, along with education and 
public awareness, is essential to influence politicians to enact and enforce 
laws to ensure a healthy natural environment. For many people, giving up 
cigarettes would result in a major reduction in the pollution of the air they 
breathe. Whoever we are, wherever we live and whatever we do, we must 
all take care to minimize or eliminate pollution.
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What is the Biosphere?
The thin membrane or layer of living organisms covering the Earth which 
is known as the biosphere. 

Living organisms are present in the atmosphere, in soil, sediments, and 
freshwater, saltwater, rock and also on and in the bodies of other living 
organisms.

Living organisms must cope with the abiotic and biotic factors of their 
environment. Biotic factors are the influences of other living organisms 
whereas abiotic factors are the influences of non-living components on an 
organisms struggle to survive and reproduce.

The relatively recent arrival of our human species has greatly altered the 
biotic and abiotic factors for much of life on Earth.

Is carbon dioxide a pollutant?
Although there are 635 billion tonnes of carbon dioxide in the atmosphere, 
the five billion tonnes produced by the burning of fossil fuels each year is 
considered to be a pollutant because it is now accepted to be the major 
factor in global warming. 

What is meant by global warming?
The natural greenhouse effect of our atmosphere has maintained our 
biosphere at an average temperature of 15°C. Without the greenhouse 
effect it is estimated that the temperature would be 33°C lower at -18°C. 

Since the industrial revolution, which began in the middle of the eighteenth 
century, atmospheric carbon dioxide has increased by 30% and most of 
this increase has occurred in the last fifty years.

What is Pollution?
Pollution is the contamination 
and disruption of the biosphere 
with harmful materials and other 
agents as a result of human 
activity. Pollution is not just a 
threat to human lives, but also 
to biodiversity and the stability 
of natural communities. 

Cars Cause Pollution
The car is a major cause of pollution. Control of exhaust is important 
to minimise contamination by gases. If you can see the exhaust  
it probably contains carbon particles. The white cloud you may  
see on a cold day is condensed water vapour. Petrol produces CO2 
and water. 

An anti-pollution device, called a catalytic converter, is located 
between a vehicle’s engine and tailpipe. Catalytic converters work 
by facilitating chemical reactions that convert pollutants such as 
carbon monoxide and nitrogen oxides to normal atmospheric gases 
such as nitrogen, carbon dioxide, and water

A badly tuned engine produces water and carbon monoxide because 
not enough oxygen has been involved in the combustion process. 

Find out more about the NCTS and car testing at www.ncts.ie 
and at www.sciencetechnolgyaction.com. You can also 
find out more about the SGS Group at www.ie.sgs.com

Since January 2000 all cars in Ireland 
must undergo a test called the 
National Car Test [NCT]. This test was 
introduced to improve road safety and 
to reduce harmful emissions and to 
comply with the EU Directive 96/96/EC 
which makes car testing compulsory 
in all EU member states.

Following a competitive tender process, the SGS Group was 
awarded the contract to operate and manage the new car 
testing service in Ireland. NCTS now operate 43 Test Centres 
throughout the country. The SGS Group is the world’s largest 
inspection, testing and verification company in the world.

While our lesson has been about pollution, the NCT covers many 
aspects related to the safety of cars. Tests will involve brakes, 
wheels,  tyres, lights, steering, electrical systems, mirrors, fuel 
systems and many other mechanical features of the car.

There are specific standards for exhaust emissions for both 
petrol and diesel engines which are designed to protect us from 
the harmful effects of exhaust emissions.

The NCTS employ about 450 people who work in roles such as 
vehicle inspection and customer service. 

Fig.1  Exhaust Evaluation Test

Fig.2 Flow Chart of Carbon Cycle

Fig.3  Traffic jam

Fig.4  NCTS test staff at Deansgrange, Co. Dublin
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It is estimated that the temperature has increased by 0.5°C and will rise 
by a further 1.6°C - 6°C in the next hundred years. Study of ice cores 
shows that the temperature has not varied by more than 1°C in the last 
10,000 years.

What is the carbon cycle?
The carbon cycle is a flow chart that illustrates the various paths taken 
by carbon as it passes within and between the biotic and abiotic 
environments.

Carbon forms the skeletal framework of carbohydrates, proteins, lipids, 
nucleic acids (DNA, RNA) and other biomolecules.

Carbon naturally enters the biotic environment as carbon dioxide in 
photosynthesis and most of it is returned to the abiotic environment as 
carbon dioxide by respiration. Each year about 12% of the carbon dioxide 
in the air is used in photosynthesis.

Have we altered the carbon cycle in any 
other way?
Deforestation has been responsible for about 25% of the increase in 
atmospheric carbon dioxide. The destruction of equatorial rainforests 
continues at an accelerating rate, further aggravating the problem.

What are the major effects of global 
warming?
The main concern is climate change, especially changes in rainfall that 
could have a disastrous negative impact on agriculture.

In addition, sea levels can rise as a result of thermal expansion of the 
oceans and because more water flows into the sea due to the rapid melting 
of land ice. Sea level rise is a threat to low lying coastal areas, coral islands 
and ports.

A warmer atmosphere contains more energy which can produce storms. 
As a result, storm damage is expected to increase which will make 
insurance much more costly.

In Europe there is evidence that global warming has increased the 
growing season by ten days, Birds are nesting earlier and the range of 
many species is expanding northwards. 

In some countries global warming is seen as a positive due to an 
improvement in their particular climates.

Is global warming the only effect of fossil 
fuel burning?
Carbon dioxide is not the only pollutant resulting from this activity. The 
other pollutants include carbon particles and a variety of gases. Particle 
pollution can lead to serious breathing problems for human beings. 

The major polluting gases from burning of fossil fuels are sulphur dioxide, 
nitrogen oxides, carbon monoxide and ozone. Note that although ozone 
is a pollutant in the biosphere it is an extremely important component in 
the upper atmosphere. 

About 15 million tonnes of sulphur dioxide and 50 million tonnes of 
nitrogen oxides pollute our atmosphere each year. These gases undergo 
complex chemical reactions in the air, forming sulphuric acid and nitric 
acid. These acids fall to earth in rain (commonly called acid rain) and in 
snow, severely contaminating soil and freshwater habitats.

About 250 million tonnes of carbon monoxide are produced annually and 
this constitutes 50% of total atmospheric pollution. In city traffic jams, 
carbon monoxide from car fumes can result in headaches and giddiness.

Ozone from car exhausts is toxic to plants and damages our protective 
mucus membranes that play a vital role in our general defence system. 

How can pollution be controlled?
Extensive scientific study of our biosphere, along with education and 
public awareness, is essential to influence politicians to enact and enforce 
laws to ensure a healthy natural environment. For many people, giving up 
cigarettes would result in a major reduction in the pollution of the air they 
breathe. Whoever we are, wherever we live and whatever we do, we must 
all take care to minimize or eliminate pollution.
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What is the Biosphere?
The thin membrane or layer of living organisms covering the Earth which 
is known as the biosphere. 

Living organisms are present in the atmosphere, in soil, sediments, and 
freshwater, saltwater, rock and also on and in the bodies of other living 
organisms.

Living organisms must cope with the abiotic and biotic factors of their 
environment. Biotic factors are the influences of other living organisms 
whereas abiotic factors are the influences of non-living components on an 
organisms struggle to survive and reproduce.

The relatively recent arrival of our human species has greatly altered the 
biotic and abiotic factors for much of life on Earth.

Is carbon dioxide a pollutant?
Although there are 635 billion tonnes of carbon dioxide in the atmosphere, 
the five billion tonnes produced by the burning of fossil fuels each year is 
considered to be a pollutant because it is now accepted to be the major 
factor in global warming. 

What is meant by global warming?
The natural greenhouse effect of our atmosphere has maintained our 
biosphere at an average temperature of 15°C. Without the greenhouse 
effect it is estimated that the temperature would be 33°C lower at -18°C. 

Since the industrial revolution, which began in the middle of the eighteenth 
century, atmospheric carbon dioxide has increased by 30% and most of 
this increase has occurred in the last fifty years.

What is Pollution?
Pollution is the contamination 
and disruption of the biosphere 
with harmful materials and other 
agents as a result of human 
activity. Pollution is not just a 
threat to human lives, but also 
to biodiversity and the stability 
of natural communities. 

Cars Cause Pollution
The car is a major cause of pollution. Control of exhaust is important 
to minimise contamination by gases. If you can see the exhaust  
it probably contains carbon particles. The white cloud you may  
see on a cold day is condensed water vapour. Petrol produces CO2 
and water. 

An anti-pollution device, called a catalytic converter, is located 
between a vehicle’s engine and tailpipe. Catalytic converters work 
by facilitating chemical reactions that convert pollutants such as 
carbon monoxide and nitrogen oxides to normal atmospheric gases 
such as nitrogen, carbon dioxide, and water

A badly tuned engine produces water and carbon monoxide because 
not enough oxygen has been involved in the combustion process. 

Find out more about the NCTS and car testing at www.ncts.ie 
and at www.sciencetechnolgyaction.com. You can also 
find out more about the SGS Group at www.ie.sgs.com

Since January 2000 all cars in Ireland 
must undergo a test called the 
National Car Test [NCT]. This test was 
introduced to improve road safety and 
to reduce harmful emissions and to 
comply with the EU Directive 96/96/EC 
which makes car testing compulsory 
in all EU member states.

Following a competitive tender process, the SGS Group was 
awarded the contract to operate and manage the new car 
testing service in Ireland. NCTS now operate 43 Test Centres 
throughout the country. The SGS Group is the world’s largest 
inspection, testing and verification company in the world.

While our lesson has been about pollution, the NCT covers many 
aspects related to the safety of cars. Tests will involve brakes, 
wheels,  tyres, lights, steering, electrical systems, mirrors, fuel 
systems and many other mechanical features of the car.

There are specific standards for exhaust emissions for both 
petrol and diesel engines which are designed to protect us from 
the harmful effects of exhaust emissions.

The NCTS employ about 450 people who work in roles such as 
vehicle inspection and customer service. 

Fig.1  Exhaust Evaluation Test

Fig.2 Flow Chart of Carbon Cycle

Fig.3  Traffic jam

Fig.4  NCTS test staff at Deansgrange, Co. Dublin

The National Car Testing Service

Pollution Prevention

Syllabus Reference

Leaving Certificate Biology: 
Unit 1.4.8, 1.4.9. General Principles of Ecology. 

Leaving Certificate Chemistry: 
1B.4 Atmospheric Chemistry

Junior Certificate Science: 
1C7 Biology, 2C5 Chemistry 

Did You Know?

British Antarctic Survey Scientists, at Halley Station in Antarctica 
discovered a hole in the Ozone layer in 1985. They found the amount of 
ozone above the station during that Antarctic spring had reduced by 30% 
since the mid 1970s. The scientists linked this discovery with man-made 
emissions of chlorofluorocarbons (CFCs). This provided the first real 
evidence of how the human race was having an adverse environmental 
impact of global proportions. This led to international action to try to 
ameliorate the problem and in 1987 countries agreed the Montreal 
Protocol that aimed to reduce by half the use of CFCs by 1999.

Learning Objectives

On completing this lesson the student should be able to:

 • Define the meaning of pollution

 • Discuss the ecological effects of burning fossil fuels 

 • Define the terms greenhouse effect and global warming 

 • Explain and discuss the Carbon Cycle

 • Study effects of a chosen pollutant 

General Learning Points

•  Humans are part of the biosphere; their activities influence other 
species; some of these influences are negative.

•  Scientific study of the biosphere has revealed this but also offers us 
insights on how to modify our activities to reduce negative impacts. 

•  We are also harming ourselves so it is in our own interests to take care 
of the planet.

•  An individual may only contribute a small amount but our numbers are 
so big that the result is massive pollution. (small no. x large no.)

•   Concept of a cycle is important. If the cycle is upset, the effects can 
be disastrous. Consider the term recycling in this context. Recycling is 
reducing pollution – litter is pollution.

•  Some countries may perceive positive aspects of warming. Such 
countries may act in a self interested manner. This is a political 
problem.

•  Individuals are responsible for ensuring that they don’t pollute the 
atmosphere. However there is also the need for collective responsibility. 
We must all agree on solutions.

•  Development makes it worse. Developed countries are responsible for 
most pollution.

•  When we pollute the atmosphere we are affecting the health of future 
generations. They will wonder why we were so selfish.

 

Activities   

•  Identify and list polluting agents in the locality. 

•   Measure volume of air in the room. Assume CO2 as 0.04%. If 22.4 litres 
of air has 6 x 1023 molecules of, how many molecules of CO2 are in the 
room? [106 cm3 = 1 m3. 1000 cm3 =1 litre]

•  Consider the difference between the greenhouse effect and global 
warming?

True or False

Indicate whether the following are true (T) or false (F) 
by drawing a circle around T or F.

Biographical Notes

Amedeo Avogadro

(1776 – 1856) was an Italian scientist who discovered that the molar volume 
of any gaseous substance contains the same number of molecules.  
(1 mole = 6 x 1023 molecules). He later discovered that for an ideal gas, 
the standard molar volume, or the volume occupied by one mole of gas at 
standard temperature and pressure was 22.4 L

James Lovelock 

first hypothesised that the Earth is a self regulating system able to keep 
its climate and chemical composition comfortable for the organisms that 
inhabit it. This is known as the Gaia Hypothesis or Gaia Theory. Gaia was 
a Greek goddess of the Earth.

Read about other famous scientists on 
www.sciencetechnologyaction.com

Revise the Terms

Can you recall the meaning of these terms? Reviewing the 
terminology is a powerful aid for recall and retention.

Atmosphere; biosphere; pollution; pollutant; abiotic; biotic; environment; 
reproduction; species; biodiversity; community; fossil fuels; global 
warming; greenhouse effect; carbon cycle; carbohydrate; protein; lipid; 
nucleic acid; biomolecule; photosynthesis; respiration; deforestation; 
climate; agriculture; acid rain; breathing; ozone; toxic; plants; mucus; 
membrane; general defence system; scientific study.

Check the Glossary of Terms for this lesson at 
www.sciencetechnologyaction.com

Examination Questions   

Ordinary Level 2005

(i) What is meant by pollution?

(ii)  Describe a human activity that may result in pollution. Suggest a way 
in which this pollution could be prevented.

(iii) What do you understand by the term conservation?

(iv)  Suggest three reasons for conserving wild animals and plants. (30)

2004: State Examinations Commission:  
Sample Paper

(i) Explain what is meant by pollution.

(ii)  Give an example of pollution and describe how this form of pollution 
can be controlled.

(iii)  Human populations are producing waste materials in ever-increasing 
amounts.

Many of these wastes are serious threats to the environment.

 1.   Describe some of the problems associated with waste 
disposal.

 2.   Give an outline account of one example of waste management.

(iv) Explain what is meant by conservation.

(v)  Give a brief account of a conservation practice with which you are 
familiar. (30)

For further examples of past paper exam questions 
check out www.sciencetechnologyaction.com
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(a)  The biosphere is the part of the earth where living 
organisms exist.

(b)  Biodiversity is the range of different species in an 
ecosystem or biosphere.

(c)   Carbon dioxide is not a pollutant, as it is needed 
for photosynthesis.

(d)  The burning of fossil fuels is the major cause of 
‘global warming’.

(e)  Without the ‘greenhouse effect’ planet Earth 
would be a frozen world. 

(f)  Carbon forms the skeletal framework of all 
biomolecules.

(g)  The melting of sea ice will cause a rise in sea 
levels.

(h)  CO2 is the only pollutant gas produced from fossil 
fuel burning.

(i)  The burning of fossil fuels also leads to acid rain 
pollution. 

(j)  Carbon monoxide is not a major pollutant in city 
traffic.

(k) Ozone is a form of oxygen.

(l) Ozone in car exhausts is not a pollutant. 

T F

T F

Check your answers to these questions on
www.sciencetechnologyaction.com

T F

Pollution Prevention



Atmospheric Pollution 
It is ironic that, as human beings, we cause severe damage  
to the very atmosphere that supports our lives. We do this by 
polluting the atmosphere. One of the ways we pollute is by 
burning fossil fuels. Petrol is such a fuel, and when we drive 
cars we produce pollution. So, it is essential that all vehicles 
are well maintained so that harmful emissions are controlled. 
In this lesson we look at the general topic of atmospheric 
pollution and show how the work of the National Car Testing 
Service contributes to a cleaner and healthier atmosphere. 

It is estimated that the temperature has increased by 0.5°C and will rise 
by a further 1.6°C - 6°C in the next hundred years. Study of ice cores 
shows that the temperature has not varied by more than 1°C in the last 
10,000 years.

What is the carbon cycle?
The carbon cycle is a flow chart that illustrates the various paths taken 
by carbon as it passes within and between the biotic and abiotic 
environments.

Carbon forms the skeletal framework of carbohydrates, proteins, lipids, 
nucleic acids (DNA, RNA) and other biomolecules.

Carbon naturally enters the biotic environment as carbon dioxide in 
photosynthesis and most of it is returned to the abiotic environment as 
carbon dioxide by respiration. Each year about 12% of the carbon dioxide 
in the air is used in photosynthesis.

Have we altered the carbon cycle in any 
other way?
Deforestation has been responsible for about 25% of the increase in 
atmospheric carbon dioxide. The destruction of equatorial rainforests 
continues at an accelerating rate, further aggravating the problem.

What are the major effects of global 
warming?
The main concern is climate change, especially changes in rainfall that 
could have a disastrous negative impact on agriculture.

In addition, sea levels can rise as a result of thermal expansion of the 
oceans and because more water flows into the sea due to the rapid melting 
of land ice. Sea level rise is a threat to low lying coastal areas, coral islands 
and ports.

A warmer atmosphere contains more energy which can produce storms. 
As a result, storm damage is expected to increase which will make 
insurance much more costly.

In Europe there is evidence that global warming has increased the 
growing season by ten days, Birds are nesting earlier and the range of 
many species is expanding northwards. 

In some countries global warming is seen as a positive due to an 
improvement in their particular climates.

Is global warming the only effect of fossil 
fuel burning?
Carbon dioxide is not the only pollutant resulting from this activity. The 
other pollutants include carbon particles and a variety of gases. Particle 
pollution can lead to serious breathing problems for human beings. 

The major polluting gases from burning of fossil fuels are sulphur dioxide, 
nitrogen oxides, carbon monoxide and ozone. Note that although ozone 
is a pollutant in the biosphere it is an extremely important component in 
the upper atmosphere. 

About 15 million tonnes of sulphur dioxide and 50 million tonnes of 
nitrogen oxides pollute our atmosphere each year. These gases undergo 
complex chemical reactions in the air, forming sulphuric acid and nitric 
acid. These acids fall to earth in rain (commonly called acid rain) and in 
snow, severely contaminating soil and freshwater habitats.

About 250 million tonnes of carbon monoxide are produced annually and 
this constitutes 50% of total atmospheric pollution. In city traffic jams, 
carbon monoxide from car fumes can result in headaches and giddiness.

Ozone from car exhausts is toxic to plants and damages our protective 
mucus membranes that play a vital role in our general defence system. 

How can pollution be controlled?
Extensive scientific study of our biosphere, along with education and 
public awareness, is essential to influence politicians to enact and enforce 
laws to ensure a healthy natural environment. For many people, giving up 
cigarettes would result in a major reduction in the pollution of the air they 
breathe. Whoever we are, wherever we live and whatever we do, we must 
all take care to minimize or eliminate pollution.
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What is the Biosphere?
The thin membrane or layer of living organisms covering the Earth which 
is known as the biosphere. 

Living organisms are present in the atmosphere, in soil, sediments, and 
freshwater, saltwater, rock and also on and in the bodies of other living 
organisms.

Living organisms must cope with the abiotic and biotic factors of their 
environment. Biotic factors are the influences of other living organisms 
whereas abiotic factors are the influences of non-living components on an 
organisms struggle to survive and reproduce.

The relatively recent arrival of our human species has greatly altered the 
biotic and abiotic factors for much of life on Earth.

Is carbon dioxide a pollutant?
Although there are 635 billion tonnes of carbon dioxide in the atmosphere, 
the five billion tonnes produced by the burning of fossil fuels each year is 
considered to be a pollutant because it is now accepted to be the major 
factor in global warming. 

What is meant by global warming?
The natural greenhouse effect of our atmosphere has maintained our 
biosphere at an average temperature of 15°C. Without the greenhouse 
effect it is estimated that the temperature would be 33°C lower at -18°C. 

Since the industrial revolution, which began in the middle of the eighteenth 
century, atmospheric carbon dioxide has increased by 30% and most of 
this increase has occurred in the last fifty years.

What is Pollution?
Pollution is the contamination 
and disruption of the biosphere 
with harmful materials and other 
agents as a result of human 
activity. Pollution is not just a 
threat to human lives, but also 
to biodiversity and the stability 
of natural communities. 

Cars Cause Pollution
The car is a major cause of pollution. Control of exhaust is important 
to minimise contamination by gases. If you can see the exhaust  
it probably contains carbon particles. The white cloud you may  
see on a cold day is condensed water vapour. Petrol produces CO2 
and water. 

An anti-pollution device, called a catalytic converter, is located 
between a vehicle’s engine and tailpipe. Catalytic converters work 
by facilitating chemical reactions that convert pollutants such as 
carbon monoxide and nitrogen oxides to normal atmospheric gases 
such as nitrogen, carbon dioxide, and water

A badly tuned engine produces water and carbon monoxide because 
not enough oxygen has been involved in the combustion process. 

Find out more about the NCTS and car testing at www.ncts.ie 
and at www.sciencetechnolgyaction.com. You can also 
find out more about the SGS Group at www.ie.sgs.com

Since January 2000 all cars in Ireland 
must undergo a test called the 
National Car Test [NCT]. This test was 
introduced to improve road safety and 
to reduce harmful emissions and to 
comply with the EU Directive 96/96/EC 
which makes car testing compulsory 
in all EU member states.

Following a competitive tender process, the SGS Group was 
awarded the contract to operate and manage the new car 
testing service in Ireland. NCTS now operate 43 Test Centres 
throughout the country. The SGS Group is the world’s largest 
inspection, testing and verification company in the world.

While our lesson has been about pollution, the NCT covers many 
aspects related to the safety of cars. Tests will involve brakes, 
wheels,  tyres, lights, steering, electrical systems, mirrors, fuel 
systems and many other mechanical features of the car.

There are specific standards for exhaust emissions for both 
petrol and diesel engines which are designed to protect us from 
the harmful effects of exhaust emissions.

The NCTS employ about 450 people who work in roles such as 
vehicle inspection and customer service. 

Fig.1  Exhaust Evaluation Test

Fig.2 Flow Chart of Carbon Cycle

Fig.3  Traffic jam

Fig.4  NCTS test staff at Deansgrange, Co. Dublin

The National Car Testing Service

Pollution Prevention

Syllabus Reference

Leaving Certificate Biology: 
Unit 1.4.8, 1.4.9. General Principles of Ecology. 

Leaving Certificate Chemistry: 
1B.4 Atmospheric Chemistry

Junior Certificate Science: 
1C7 Biology, 2C5 Chemistry 

Did You Know?

British Antarctic Survey Scientists, at Halley Station in Antarctica 
discovered a hole in the Ozone layer in 1985. They found the amount of 
ozone above the station during that Antarctic spring had reduced by 30% 
since the mid 1970s. The scientists linked this discovery with man-made 
emissions of chlorofluorocarbons (CFCs). This provided the first real 
evidence of how the human race was having an adverse environmental 
impact of global proportions. This led to international action to try to 
ameliorate the problem and in 1987 countries agreed the Montreal 
Protocol that aimed to reduce by half the use of CFCs by 1999.

Learning Objectives

On completing this lesson the student should be able to:

 • Define the meaning of pollution

 • Discuss the ecological effects of burning fossil fuels 

 • Define the terms greenhouse effect and global warming 

 • Explain and discuss the Carbon Cycle

 • Study effects of a chosen pollutant 

General Learning Points

•  Humans are part of the biosphere; their activities influence other 
species; some of these influences are negative.

•  Scientific study of the biosphere has revealed this but also offers us 
insights on how to modify our activities to reduce negative impacts. 

•  We are also harming ourselves so it is in our own interests to take care 
of the planet.

•  An individual may only contribute a small amount but our numbers are 
so big that the result is massive pollution. (small no. x large no.)

•   Concept of a cycle is important. If the cycle is upset, the effects can 
be disastrous. Consider the term recycling in this context. Recycling is 
reducing pollution – litter is pollution.

•  Some countries may perceive positive aspects of warming. Such 
countries may act in a self interested manner. This is a political 
problem.

•  Individuals are responsible for ensuring that they don’t pollute the 
atmosphere. However there is also the need for collective responsibility. 
We must all agree on solutions.

•  Development makes it worse. Developed countries are responsible for 
most pollution.

•  When we pollute the atmosphere we are affecting the health of future 
generations. They will wonder why we were so selfish.

 

Activities   

•  Identify and list polluting agents in the locality. 

•   Measure volume of air in the room. Assume CO2 as 0.04%. If 22.4 litres 
of air has 6 x 1023 molecules of, how many molecules of CO2 are in the 
room? [106 cm3 = 1 m3. 1000 cm3 =1 litre]

•  Consider the difference between the greenhouse effect and global 
warming?

True or False

Indicate whether the following are true (T) or false (F) 
by drawing a circle around T or F.

Biographical Notes

Amedeo Avogadro

(1776 – 1856) was an Italian scientist who discovered that the molar volume 
of any gaseous substance contains the same number of molecules.  
(1 mole = 6 x 1023 molecules). He later discovered that for an ideal gas, 
the standard molar volume, or the volume occupied by one mole of gas at 
standard temperature and pressure was 22.4 L

James Lovelock 

first hypothesised that the Earth is a self regulating system able to keep 
its climate and chemical composition comfortable for the organisms that 
inhabit it. This is known as the Gaia Hypothesis or Gaia Theory. Gaia was 
a Greek goddess of the Earth.

Read about other famous scientists on 
www.sciencetechnologyaction.com

Revise the Terms

Can you recall the meaning of these terms? Reviewing the 
terminology is a powerful aid for recall and retention.

Atmosphere; biosphere; pollution; pollutant; abiotic; biotic; environment; 
reproduction; species; biodiversity; community; fossil fuels; global 
warming; greenhouse effect; carbon cycle; carbohydrate; protein; lipid; 
nucleic acid; biomolecule; photosynthesis; respiration; deforestation; 
climate; agriculture; acid rain; breathing; ozone; toxic; plants; mucus; 
membrane; general defence system; scientific study.

Check the Glossary of Terms for this lesson at 
www.sciencetechnologyaction.com

Examination Questions   

Ordinary Level 2005

(i) What is meant by pollution?

(ii)  Describe a human activity that may result in pollution. Suggest a way 
in which this pollution could be prevented.

(iii) What do you understand by the term conservation?

(iv)  Suggest three reasons for conserving wild animals and plants. (30)

2004: State Examinations Commission:  
Sample Paper

(i) Explain what is meant by pollution.

(ii)  Give an example of pollution and describe how this form of pollution 
can be controlled.

(iii)  Human populations are producing waste materials in ever-increasing 
amounts.

Many of these wastes are serious threats to the environment.

 1.   Describe some of the problems associated with waste 
disposal.

 2.   Give an outline account of one example of waste management.

(iv) Explain what is meant by conservation.

(v)  Give a brief account of a conservation practice with which you are 
familiar. (30)

For further examples of past paper exam questions 
check out www.sciencetechnologyaction.com
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(a)  The biosphere is the part of the earth where living 
organisms exist.

(b)  Biodiversity is the range of different species in an 
ecosystem or biosphere.

(c)   Carbon dioxide is not a pollutant, as it is needed 
for photosynthesis.

(d)  The burning of fossil fuels is the major cause of 
‘global warming’.

(e)  Without the ‘greenhouse effect’ planet Earth 
would be a frozen world. 

(f)  Carbon forms the skeletal framework of all 
biomolecules.

(g)  The melting of sea ice will cause a rise in sea 
levels.

(h)  CO2 is the only pollutant gas produced from fossil 
fuel burning.

(i)  The burning of fossil fuels also leads to acid rain 
pollution. 

(j)  Carbon monoxide is not a major pollutant in city 
traffic.

(k) Ozone is a form of oxygen.

(l) Ozone in car exhausts is not a pollutant. 

T F

T F

Check your answers to these questions on
www.sciencetechnologyaction.com
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