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Preface

The course

The textbooks

The course consists of the following:
s two textbooks for students. They are both divided into two sections,
book A and book B.

e two activity books for students

Great attention has been paid to the presentation of the textbooks. Special
features include:

e Careful choice of vocabulary, with use of Chinese terms to facilitate
student comprehension.

e Full-colour diagrams and illustrations to maximize students’ attention
and interest.

e Study tips for students to aid learning.

» Cross reference to material in other parts of the book and to related
material in other subjects, e.g. Biology and Physics.

e Carefully constructed examination-type questions to reflect the new
emphasis of the syllabus.

e Full solutions to end-of-chapter questions.
e Material of social relevance.

e Techniques from educational psychology shown to be effective in
facilitating learning and understanding. These techniques are found
in a special students’ introduction, in innovative chapter summaries,
in section reviews and in margin references.

e ‘Chemistry and Us' sections which stimulate interest and develop an
appreciation of chemistry and its application in daily life.

e LT on the net sections provide web-sites for further information on
selected topics.



The activity books

The basis of the course is the work in the activity books. They are designed
mainly for small-group work and to help students think for themselves
as much as possible. Special features include the following:

* The use of hazard warning symbols and safety warnings for
experimental work.

e A variety of innovative activities to develop process skills including:
decision-making  exercises,  problem-solving  investigations,
experimental design tasks, discussions or debates, data/information
collection and communication tasks such as short talks.
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. Uses of fossil fuels

- T How useful is petroleum?

(See p10)

2 What do we use
fossil fuels for?
(See p3)

3 How is town gas made?
(See p33)



‘IT ON THE NET
More on fossil fuels.

14.1

http://www.shell.com/zone/directory/

0,1387,1056,00.html

decaying
- 5]

fossils
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In this chapter you will find out:

we how fossil fuels, such as coal and oil, were formed in the
earth

ws that most of the world’s energy comes from fossil fuels
w» that supplies of fossil fuels will soon run out

w how compounds in coal and oil can be separated into useful
products

w» about the properties of some families of compounds found
in oil

w how compounds in fossil fuels are changed into other fuels
needed by society, e.g. petrol from coal, town gas from oil

Fossil fuels
A fuel is any substance which burns to give heat energy.

Wood is a fuel. The petrol used in a car engine is also a fuel.

Most of the energy we use today comes from either coal, petroleum
(crude oil), or natural gas. These fuels are often called fossil fuels because
they were made in the earth many years ago from plant or animal
material.

Coal

Coal is a hard, black, shiny solid. Coal is a very old fuel and was used
in China thousands of years ago. Coal is found in many parts of the
world. Large amounts come from Russia, the USA and China.

Formation of coal

The coal we use today was formed from plants that grew in swampy
areas about 300 million years ago. The plants grew and died to form
layers of decaying material. Heat, pressure, and the action of bacteria
changed the decaying plants into coal (see Fig. 14.1). As coal comes from
plants, plant fossils are sometimes found in coal.

swampy areas

BE
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Swamp forests covered large parts of the earth. The plants died More trees grew and died to form new layers. The plant materials
to form thick layers of decaying plant material. were compressed and over millions of years changed into coal.

Fig. 14.1 The formation of coal.

Extraction of coal

Some coal is close to the surface and is easy to extract. Other coal is
deep under the earth. This coal is more difficult to extract (Fig. 14.2).

Fig. 14.2 Extracting coal.

Uses of coal

Today, about 70 per cent of the total coal mined is burned in power
stations to generate electricity. Power stations in the Hong Kong SAR use
coal (see Fig. 14.3).

swamp forests
4 pEmH



Fig. 14.3 The power station at Castle Peak in Hong Kong Fig. 14.4 A coal ship at the Castle Peak power station.

burns coal.

ACTIVITY 14.1 A

Where are the earth’s sources of
petroleum?

_ STUDY TIP

The word ‘petroleum’ means ‘rock oil’.

cruel oil Middle East
B & xR

This ship has enough coal for 5 days. About 10 000 000
tonnes are burned in a year.

CLASS PRACTICE

1 (a) What is a fossil?
(b) Why is coal called a fossil fuel?

2 The following form an energy chain:
trees, power station, sun, electric lamp, coal
(a) Put them in the correct order.
(b) Why is it called an energy chain?

(c) What is the ultimate source of all the energy in the chain?

Petroleum

Petroleum (also called crude oil or oil) is a thick, black liquid. Oil was
used as a fuel in China about 900 years ago. The oil came from wells
about 1 km under the ground.

Today, oil is a very important fuel. About 40 per cent of the energy used
in the world today comes from oil. Large amounts of oil are found in
the Middle East, the USA and Russia.

Formation of petroleum

Scientists are not sure how petroleum was formed. They think it was
formed from small sea animals and plants that lived millions of years
ago. As the organisms died, they fell to the bottom and decayed.

Heat, pressure, and the action of bacteria changed the remains into oil.
The oil formed was then trapped as small drops inside the pores (tiny
holes) of rocks (like water in a sponge) (see Fig. 14.5).

wells
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particles
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of organisms

9 porous rock
=~ non-porous
rock
Sea plants and animals died and fell into the sand and mud at Movement of the earth trapped the petroleum and natural gas
the bottom of the sea. Thick layers of sand and mud covered in porous rock between layers of non-porous rock.
the decaying matter, which slowly changed into petroleum and
natural gas.

Fig. 14.5 The formation of oil.

Extraction of oil

To extract oil, a hole is drilled through the rock layers. If the oil is under
pressure, it will be forced to the surface. If the pressure is low, a pump
has to be used (see Fig. 14.6). The oil is then taken by tanker or pipeline
to an oil refinery (see Figs. 14.7 and 14.8).

Fig. 14.6 Extracting oil from under the sea.

Fig. 14.7 An oil pipeline in Alaska. It is 1300 km Fig. 14.8 Carrying oil by tanker.
long.

trapped
6 =



Uses of oil

The thick crude oil that comes from the ground is a complex mixture
of compounds. In this form, it is of little use. It is necessary to separate
the compounds. The separation is done in an oil refinery. The separated
substances have two main uses.

1 A source of useful fuels, e.g. petrol.

2 A raw material to make other products, e.g. plastics, detergents.

CLASS PRACTICE

3 Look at Datatable 11. 4 Oil was formed under the sea. Today, a lot of oil is

(a) Draw a map of the world. On the map, show the found under the land. Give a reason for this.

main countries that produce petroleum. - . o g
P P 5 Crude oil is sometimes called ‘black gold’. Why is this

(b) Draw a bar graph to show the amounts of a suitable name?
petroleum produced by these countries.

Natural gas

Natural gas is found together with oil and sometimes with coal. The gas
consists mainly of methane CH,. Natural gas is often found in large
amounts under the sea. In some countries, the gas is carried by pipes to
homes and factories for heating and cooking.

The first known use of natural gas as a fuel was in China. It was piped
through bamboo tubes and was used for lighting. Today, natural gas
provides about 20% of the world’s energy needs. The gas is often cooled,
to -162°C, to liquefy it. The liquid has a much smaller volume than the
gas. The liquefied natural gas, LNG, can then be easily transported around
the world. Again, power stations use natural gas to heat water and generate
steam, to run turbines to produce electricity.

Fig. 14.9 Black Point power station in Hong Kong burns Fig. 14.10 A NG tanker.
natural gas to produce electricity.



14.2 Limited resources of fossil fuels

Fossil fuels are the world’s most important sources of energy. The demand
for these fuels has increased greatly this century. This is shown in Figure
14.11.

Today, the world uses large amounts of fossil fuels. However, once used,
the fossil fuels made millions of years ago cannot be replaced. Figure
14.12 shows estimates of when fossil fuels will run out.
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Fig. 14.11 Increase in world energy  Fig. 14.12 The years when our fossil fuels are estimated to run out.
use in the 20th century.

CLASS PRACTICE

6 Look at Figure 14.11.
(a) What was the largest source of energy in the world in 1925?
(b) What is the largest source of energy today?
(c) (i) What percentage of our energy is from non-fossil fuels?

(ii) Name one or more of these energy sources.

7 (a) Give examples of how we use more energy today than 100 years ago
for: (i) heating and cooking; and (i) transport.

(b) Which of the examples you gave in (a) use fossil fuels?

demand
8 =mx



