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Preface

The course

The textbooks

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

* two activity books (book 1 and 2) for students

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

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

* 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.

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

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

¢ 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.

¢ ‘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:

e 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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1 What products are derived
from petroleum?
(See p3)

2 How are plastics shaped?
(See p10)

3 Can we recycle plastics?
(See p24)



In this chapter you will find out

> that plastics are made from chemicals obtained from
petroleum

= some of the many uses of plastics
"> how properties of plastics are related to their structure

"> that plastics are either addition polymers or condensation
polymers

= about environmental problems caused by the use of plastics

17.1 Plastics — a new material

For thousands of years, people have used natural materials to make things.
For example:

e wood for houses

¢ metals for tools

e wool and cotton for clothes

e glass and clay for containers

However, such natural materials have disadvantages. Iron rusts, wood rots
ACTIVITY. 17.1 A and burns, wool and cotton soon get holes. Today, we have materials

Plastics are all around us. without these disadvantages. These materials are plastics. Plastics are
not natural materials. They are made with chemicals from petroleum.

The first plastics were made only about 50 years ago. Figure 17.1 shows
objects before and after plastics were discovered.

before plastics after plastics

Fig. 17.1 Household articles before and after plastics were discovered.

rots
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CLASS PRACTICE

1 Look around you now.
(a) Name some objects made of natural materials.

(b) Name some objects made of plastics.

2 Look at the objects in the lefthand side of Figure 17.1. For each object:
(a) Give a disadvantage of the old material.

(b) Give an advantage of using plastic.

o ° L]
IT oN THE NET Different kinds of plastics
Uses: f variods; polymers. There are many different kinds of plastics. Figure 17.2 shows uses of six
http://www.psrc.usm.edu/macrog/floor1.

html types of plastics in modern homes.

= / / /
light cover: — - 2
perspex > £

& switch: urea-methanal

egg box: polystyrene

handle: phenal-methanal

cup: polystyrene
bag: polyethene

table mat:

polyvinyl chloride ' basin: polyethene

~——— detergent bottle:
polyethene

R rubbish bag: polyethene

pipe: polyvinyl chloride

Fig. 17.2 Uses of plastics in the kitchen.

CLASS PRACTICE

3 Look at Figure 17.2. Prepare a table and list:
(a) The names of the six plastics used.

(b) The uses of each type of plastic.



17.2 Properties and uses of plastics

ACTIVITY 17.1 B, € Different plastics have different properties. Plastics are chosen for different
Properties of plastics: Data collection. uses because they have useful combinations of properties. Plastics can be:
A key to identify plastics.

e cheap

* flexible

e strong but light

e resistant to chemicals

* not eaten by living things

e good insulators of heat and electricity

e easily moulded

Figure 17.3 shows how the uses of some plastics are related to their

_ STUDY TIP
-—— )
_ Polyethene is also called polythene. properties.

Polyethene bags are

| ; ~ o cheap
~— Polyet , el 1Ay —
[ R ,\ ¥ o light
| o flexible

Polystyrene foam in drink/food
containers is

¢ cheap
e light
e heat insulating

o easily moulded

Nylon clothes are
¢ strong
e do not rot

¢ not eaten by insects

Perspex illuminated signs are
e strong
e — 0 ||ght

e transparent

e can be dyed

Fig. 17.3 The way plastics are used relates to their properties.

flexible illuminated signs moulded polystyrene foam
5 5l i RS & SR REZHBR



CLASS PRACTICE

4  Suggest properties of plastics for the following uses: (b) Give:
(a) plastic food wraping (i) advantages; and
(b) detergent bottle (i) disadvantages of perspex.

¢) handle of a cooking pa
© oxing pan 6 State some advantages and disadvantages of using:

d f [
(d)-case O ig sacuinn Cieancl (a) a plastic bag instead of a paper bag.

5 Perspex can be used as a substitute for glass. Uses also (b) a plastic pipe instead of an iron pipe for carrying
include street lights and aircraft windows. water.
(a) What properties of perspex are similar to glass? (c) a plastic food container instead of a glass container.

ACTIVITY 17.1 D
Decision exercise: Choosing a plastic.

Tests on plastics

It can be difficult to identify a plastic just by looking at it. One reason
is because plastics can be moulded into different shapes. Also, many
plastics appear in different forms such as rigid solids used in bowls and
buckets, thin sheets for food wrap and as fibres for clothes. Furthermore,
some plastics contain dyes and other substances to modify their properties.

However, the following simple tests can help to determine the nature of
a plastic.

1 Strength Bend a thin piece of plastic. This tells us whether it is
flexible or rigid, brittle or strong.

2 Warming Place a piece of plastic in hot water or oil to find out if
it softens or melts.

3 Density Place a piece of plastic in water. If it floats, it is less dense
than water.

Table 17.1 shows properties of some plastics.

Polyvinyl i
Plastic Polyethene Polystyrene chloride (PVC) Perspex Nylon Urea-methanol
Strength flexible brittle brittle when pure hard and strong flexible but strong hard but brittle
Eifher i melts melts softens bubble.s melts does not melt
warming and boils
oth less d transmarent large force needed white (when
it ess dense transparent  denser than water P ' to break nylon pure), insoluble

properties  than water easily scratched | g by stretching ~ in any solvent

Table 17.1 Properties of some plastics.

6

substitute
*Af



17.3

IT ON THE NET

Some more on polymers and
properties.

http://library.advanced.org/3659/
orgchem/polymers.html

AT oN THE NET
Thermoplastics.
http://www.endura.com/thermo.htm

A

heat
solid thermoplastic

Classifying plastics

We classify plastics based on their properties. According to their behaviour
on heating, plastics can be classified into two groups:

1 thermoplastics and

2 thermosetting plastics

In Table 17.1, urea-methanal is a thermosetting plastic. The others are
all thermoplastics.

Fig. 17.4 Heat softens a
thermosetting plastic  thermoplastic but not a
thermosetting plastic.

Thermoplastics

These plastics are like chocolate! When you heat them, they get soft or
melt. On cooling, they become hard again (see Fig. 17.4). This can be
repeated many times. Thus, thermoplastics can be moulded easily (see
Fig. 17.5). Thermoplastics are usually soft and flexible.

A thermoplastic is one that softens on heating and hardens again on cooling.

E:ﬁﬁﬁé'"";j_'_f_] T

moulded, solid

liquid or molten thermoplastic
thermoplastic

poured into mould

Fig. 17.5 Thermoplastics are easily moulded.



