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KEY QUESTIONS:

• What is matter made up of, at the most basic level?
• What do elements look like at an atomic level?
• How are the atoms of one element different from the atoms of another
element?

• Which table summarises all the elements known to humankind
according to their chemical properties?

• Are atoms the smallest particles making up matter, or are they
themselves made up of even smaller particles?

• What do scientists know about the 'inside' of the atom?
• Why do we say atoms are 'neutral'?
• When is a substance 'pure'?
• How is a compound different from an element?
• How is a molecule different from an atom?
• What holds molecules together?
• What happens to atoms and molecules during a chemical reaction?
• How is a mixture of elements different from a compound?

In this chapter, we will answer questions about the basic building block of
matter, the atom.

..1.1 The building blocks of matter
.......

NEWWORDS
• atoms
• element
• scientific model
• postulate

What is matter? The traditional definition says matter is anything that has mass
and occupies volume (takes up space).

We could say that matter is 'stuff', but that would not be very specific. To
understand matter in a scientific way, we need to imagine what it is made of.

All the different types of matter that exist on Earth are made up of one or more
chemical elements. You were introduced to some of the elements in Gr. 7
Matter and Materials. Before reading further, stop and see how much you can
remember about the elements. Write down what you remember or say it out
loud.

There are more than 100 known elements and scientists are still looking for
more. We also learnt that each element has a unique name, chemical symbol
and atomic number that represents it, along with a fixed place on the Periodic
Table of elements.

The title of this section is 'The building blocks of matter'. For this reason, we will
start our discovery by imagining a wall that has been built of bricks, like the one
in the following picture. Can you see how the wall is made of many identical
bricks?



A brick wall.

Similarly, we can think
of most forms of matter
as being made up of
many, many small
particles. These small
particles are called
atoms.

What are atoms?

.........
TAKE NOTE

Atomos is a Greek

phrase which means

'not cut' or 'that which

is indivisible'.

The early Greek
philosophers proposed
that all matter is made
up of incredibly small
but discrete units (like
the bricks in our wall
example). Democritus
(460 - 370 BC) was the
first to call these units
atomos. From this
phrase came the term
atom that we use today.

Democritus first used the term 'atomos' more than
2000 years ago to describe the smallest particle

that matter is made of.

It took a very long time (more than 2000 years!) for the ideas of Democritus to
be accepted by scientists. Why do you think it took so long? Discuss this in
your class.

..................
DID YOU KNOW?

Atoms are so small that

until recently, it was

impossible to see them,

even using the

strongest microscope.

Nowadays there are

microscopes connected

to sophisticated

computer software,

which make it possible

for scientists to actually

'see' atoms.

.........
VISIT

Find out more about these
microscopes which enable
people to 'see' atoms

bit.ly/14AbIai

Can you imagine how difficult it must have been to convince those early
scientists that matter consists of really, really small particles that no-one has
ever seen?

How small are atoms really? Well, about 5 000 000 000 000 000 000 of them
would fit inside the full stop at the end of this sentence. Of course different
atoms have different sizes, so this is just an approximate number. Wait... atoms
have different sizes? How does that work? In the next section, we will find out.

What are elements?

Democritus' ideas about matter were ignored and forgotten for more than 2000
years, until an Englishman by the name of John Dalton reintroduced them to the
scientific world in 1803. Dalton made five claims about atoms that are still
largely accepted as the truth today. Three of these claims, or postulates as they
are more commonly called, tell us how to understand elements. We will get to
the remaining two postulates later. Here is what Dalton taught us about
elements:

1. Each element consists of indivisible, minute particles called atoms.
2. All atoms of a given element are identical.
3. Atoms of different elements have different masses.

This ties in with what we learnt about the elements in Gr. 7 Matter and Materials.
Let us revise what we already know:

. ..
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• The Periodic Table of elements was originally made to represent the
patterns observed in the chemical properties of the elements.

• Each element has a fixed position on the Periodic Table.
• The elements are arranged in order of increasing atomic number.

..........
VISIT

The world's smallest
movie made with atoms
bit.ly/178tzB3 and how
the scientists made it

bit.ly/13m5p3T

The elements are arranged in order of increasing atomic number.

..

ACTIVITY: A quick revision of the Periodic Table
of Elements

..

QUESTIONS:

1. In your own words, explain what you think the Periodic Table is.

2. Where do we find metals and where do we find non-metals on the Periodic
Table?

3. What is the third class of elements called that we have learned about and
where are they found.

4. Give the symbols of two examples of metals and two examples of
non-metals.

5. Complete the following sentence: The elements are arranged in order of
increasing .

...
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..

6. What is the atomic number of hydrogen and what is the atomic number of
carbon? ..........

DID YOU KNOW?

The only letter that

does not appear on the

Periodic Table is the

letter 'J'.
7. Complete the following table by supplying either the name or symbol for

the elements listed, and whether it is a metal, non-metal, or semi-metal.

Name Symbol Metal or non-metal?

Hydrogen

Li

Na

Carbon

Si

Magnesium

O

Cl

Potassium

Boron

Cu

.
..

Are atoms really the smallest particles? Dalton thought so! He also postulated
that:

4. Atoms can neither be created nor destroyed during chemical reactions .

Dalton was correct in saying that atoms cannot be created or destroyed in
chemical reactions. Does that mean atoms are the smallest particles of matter?
Not exactly. Scientists have since discovered that atoms themselves are made
up of even smaller particles. We call these sub-atomic particles.

..........
TAKE NOTE

You can find a larger

version of the Periodic

Table on the inside

cover of your book for

easy reference.

We will learn about the sub-atomic particles that make up atoms shortly, but
first we need to talk briefly about scientific models. Do you know what a model
car is?

. ..
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This is a photograph of a real car. It is
about 2.5 m long.

This is a photograph of a model car. It is
about 25 cm long.

Scientists use models to help them understand the real world and how it works.

Scientific models

Have you ever seen a geographical globe? The globe in the next picture is a
model of the Earth. What do you think it can be used for? Do you think we
could learn more from a globe than from a map of the Earth?

.......
VISIT

Build an atom.

bit.ly/132PyMG

A globe of the world. A map of the world.

Globes are the best representations we have of our planet; because they are
three-dimensional. Can you think of some of the things we can learn about the
Earth from a globe?

.......
VISIT

Video about what an atom
is:

bit.ly/132PzAj

Sometimes a model can be an idea or a set of ideas; a simplified representation
of difficult concepts or phenomena. A scientific model is a set of ideas that tells
a story about something in the world around us, in the same way that the globe
tells us a story about Earth.

A model of the atom

Atoms cannot be seen with the naked eye, only with very powerful
microscopes. However, scientists have a good idea of how they behave in
different situations. Based on these ideas, they have developed a model of what
the atom looks like, to help us understand atoms better.

...
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The modern model of the atom teaches us that all atoms are made up of
sub-atomic particles. Sub-atomic means 'smaller than the atom'. In the next
section, we are going to learn more about these interesting little particles.

..1.2 Sub-atomic particles

..........
NEWWORDS
• atomic nucleus
• sub-atomic

particle
• electrons
• neutrons
• protons

After many decades of studying atoms, scientists discovered that all atoms are
made up of three different kinds of sub-atomic particles. They are called:

• electrons
• protons
• neutrons

The following picture of the
atom shows how they all fit
together. These three
sub-atomic particles form the
basis of our modern-day
understanding of what atoms
look like on the inside. Let's
look at what is known about
each particle in turn.

Neutrons, protons and electrons are sub-atomic
particles that make up an atom.

Protons

The protons are deep inside the atom, in a zone called the nucleus. The protons
are said to be positively charged. What does this mean?

To answer this question, think about the following phenomena that have been
discovered by scientists:

• When two protons get near each other, they push each other away.
• When an electron gets near a proton, they attract each other.
• Two electrons will also push each other away.

What causes this? There must be some property of electrons and protons that
make them apply these forces. Scientists use the word 'charge' to represent the
property these particles have. We observe that:

• like charges repel (meaning the same charges push each other away)
• opposite charges attract

Neutrons

Neutrons are particles that are neither positively nor negatively charged. They
are neutral. The neutrons together with protons form the tightly packed nucleus
at the centre of the atom.

Electrons

Electrons are the smallest of the three sub-atomic particles. Electrons are about
2000 times smaller than protons and neutrons. The electrons move in a zone
around the atomic nucleus at extremely high speeds, forming an electron cloud
that is much larger than the nucleus. Have another look at the drawing which
shows a model of the atom to see this. These three sub-atomic particles help us
understand what atoms look like on the inside.

...............
DID YOU KNOW?

If we could enlarge the

size of the nucleus to

the size of the full stop

at the end of this

sentence, the outer

edges of the electron

cloud surrounding it

would be between 3

and 5 meters away.

. ..
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ACTIVITY: Make your own model of an atom

..

Do you remember Dalton's 3 postulates from the beginning of the chapter?
They are:

1. Each element consists of indivisible, minute particles called atoms.
2. All atoms of a given element are identical.
3. Atoms of different elements have different masses.

So, each element on the Periodic Table has its own type of atom. The atoms of
different elements are different as they have different numbers of protons. Do
you remember that we said the atomic number of an element is the number of
protons in an atom of that element?

1. So, if we wanted to make a model of a nitrogen atom, how many protons
would we need?

2. If we wanted to make a model of a sulfur atom, how many protons would
we need?

In most atoms of an element, the number of neutrons in the nucleus is the same
as the number of protons. The number of electrons can change, but for now we
are going to make models of neutral atoms. So, there must be the same number
of electrons as protons.

.................
DID YOU KNOW?

The nucleus is very

dense. That means the

protons and neutrons

are tightly packed and

are very heavy for their

size. If the nucleus was

scaled up to the size of

a full stop, it would

weigh as much as a fully

loaded minibus taxi, or

2,5 tonnes!

MATERIALS :

• glue
• paper plate
• playdough, beads, dried lentils or peas, etc

INSTRUCTIONS:

1. After reading the information about atoms, your teacher will give you an
element of which you have to build a model. What is the name of your
element?

2. What is the atomic number of your element?

3. How many protons will you need to make for your atom?

4. Now decide what objects you will use to create the subatomic particles in
your model.

...
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5. Stick these onto the paper plate and provide labels.
6. After you have built your model, draw a model of your atom below.

Provide labels. These are both models of your atom!

..

.
..

.......
VISIT

Build an atom with this
simulation:

bit.ly/14GFhHd

Can you remember learning about mixtures in Gr. 7? You may remember that a
mixture consists of two or more substances mixed together. The next section is
NOT about mixtures. It is about substances that are not mixed with anything
and consists of only one type of matter throughout. Such substances are called
pure substances. In this sense, 'pure' simply means: not mixed with any other
substances.

..1.3 Pure substances

...........
NEWWORDS
• pure substance
• compound
• chemical bond
• molecule
• chemical

formula
• chemical

reaction
• decomposition

reaction

There are only two classes of pure substances, namely elements and
compounds. To understand the difference between the two, look at the two
diagrams below.

An element consists of atoms that are all
the same kind.

A compound consists of two or more kinds
of atoms in a fixed ratio.

. ..
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The diagram on the left represents an element. Can you see that all the atoms
are of the same kind? An element is a material that is made up of atoms of only
one kind.

........
VISIT

Just how small is an atom?
(video)

bit.ly/18d6vT4 Now look at the diagram on the right representing a compound. This diagram
shows two important things about compounds:

• The compound consists of atoms, but there are more than one kind.
• The different atoms are combined in little clusters and the clusters are all
exactly the same.

A compound is a material that is made up of two or more kinds of atoms that
are chemically bonded together.

We are now going to explore each of these classes on their own and discuss
some examples of each.

Elements

We have just learnt that an element is made up of atoms of the same kind. This
means that if we had a piece of the metal copper, it would be made up entirely
of copper atoms. Likewise, a piece of silver would be made up entirely of silver
atoms. Copper and silver look different and have different properties, because
they are made up of different atoms. Have a look at the following table which
illustrates the sub-microscopic image of the atoms and also a piece of jewellery
made from each of the different metals.

.........
TAKE NOTE

Here in these diagrams,

the different coloured

circles represent

different atoms. Copper Silver

Sub-microscopic structure of copper

The element copper (Cu) consists of
only copper atoms.

Sub-microscopic structure of silver

The element silver (Ag) consists of
only silver atoms.

A necklace made of copper wire. Earrings made of silver.

...
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..

ACTIVITY: Studying representations of atoms and
elements

..

QUESTIONS:

1. Why are the silver atoms bigger than the copper atoms in the previous
diagrams? Hint: Find the two elements on the Periodic Table and compare
their positions.

2. Do you think the substance represented in the following diagram is an
element? To help you answer the question, go through the questions
below the diagram.

a) First write down what you see in the picture.

b) Are the clusters tightly packed or far apart?

c) What does that mean? Do you think the substance is a solid, a liquid
or a gas?

d) Do you think it is a mixture of substances or a pure substance? Why
do you think so?

e) Are the atoms all of the same kind?

. ..
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f) What class of substances is made up of only one kind of atom?

g) Is the substance an element? Why?

h) Can elements be made up of molecules?

..

The clusters of atoms in the previous example are called molecules. Molecule is
a very important word in chemistry. A molecule is two or more atoms that have
chemically bonded with each other.

The atoms in a molecule can be of the same kind (in which case it would be a
molecule of an element), or they can be of different kinds (in which case it
would be a molecule of a compound).

Not all elements have molecules. The metals on the left hand side and the
middle part of the Periodic Table are solids at room temperature and so they
exist as tightly packed arrays of atoms like the previous examples of silver and
copper.

Many of the non-metals on the right hand side of the Periodic Table are gases at
room temperature that exist as molecules made up of two atoms each. These
are called diatomic molecules. The picture of the element that we discussed
earlier shows what diatomic molecules look like. Oxygen (O2), nitrogen (N2),
hydrogen (H2), chlorine (Cl2) and some other elements from the non-metals all
form diatomic molecules.

Draw a picture of one of these diatomic molecules in the space below.

..

...............TAKE NOTE

Diatomic refers to a

molecule made of two

of the same atoms

bonded together, as in

oxygen (O2). 'Di' means

two. Triatomic refers to

a molecule made up of

three of the same atoms

bonded together, like

ozone (O3).

...
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ACTIVITY: Atoms and molecules

..

Let's make sure we understand the difference between atoms and molecules.

QUESTIONS:

1. Look at the following diagrams. Decide whether each represents an atom
or a molecule. If it is a molecule, state how many atoms make up the
molecule.

Diagram Atom or molecule?

2. Look at the following complex molecule.

a) How many atoms make up this molecule?

b) How many different types of atoms make up this molecule?

. ..
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c) What holds the atoms together in this molecule?

..

Now let's think about this: if compounds consist of two or more kinds of atoms,
that would mean that compounds are made of two or more different elements
that have combined.

Compounds

There are at least 118 elements in our known universe. They can form
compounds by bonding in millions of different combinations - far too many to
discuss here! We will look at a few simple combinations of elements to illustrate
the idea.

Since water is such an important compound for organisms living on Earth, we
will use that as our first example. Scientists know that a water molecule is made
up of one oxygen atom and two hydrogen atoms. If we could see them, all
water molecules would look a little bit like this diagram of a water molecule.

A water molecule representation.

...........
DID YOU KNOW?

The International Union

of Pure and Applied

Chemistry (IUPAC)

name for water is

dihydrogen monoxide.

All water molecules are exactly the same. We say the atoms are bonded in a
fixed ratio: two hydrogen atoms for every one oxygen atom. The atoms in the
molecule are held together by a special force that we call a 'chemical bond'.

Chemical formulae

Can you remember that each element has its own unique chemical symbol? We
can combine these symbols into a chemical formula for water. The chemical
formula is another very important concept in chemistry.

The chemical formula for water is H2O. It shows the ratio of hydrogen atoms
(two) to oxygen atoms (one) in one molecule of water. What do you think the
chemical formula CO2 tells us?

In the next activity we are going to practice writing and understanding chemical
formulae. It is always a good idea to think about a new concept in many
different ways. For this reason, we are also going to build models of the
molecules we are writing formulae for.

...
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ACTIVITY: Writing and understanding simple
chemical formulae

..

MATERIALS:

• play dough or plasticine clay in different colours

INSTRUCTIONS:

1. In the following table, the names of some pure substances are given in the
left-hand column. Fill in all the empty blocks in the table.

2. Build a model of one molecule of each of the compounds on the table.
Your atoms should be roughly pea-sized. It may help you to build the
model before drawing the molecule in the right-hand column. When you
are done, show your teacher.

To help you do this, here are some guidelines:

• Each row in the table contains enough information that you can fill all the
empty blocks.

• The first row has been filled in for you, so that you have an example:

– Column 1 contains the name: water

– Column 2 contains the formula: H2O

– Column 3: The formula of water (in column 2) contains all the
information we need to fill in the block in the 'What is it made of?'
column. When we read the formula H2O, the subscript '2' tells us there
are two H atoms. Since O does not have a subscript, it means there is
only one O atom.

– Column 4: The model of a water molecule must reflect that there is
one O atom and two H atoms. How do we know that O must be in the
middle? For now, it is enough to know that the atom that we have the
least of, is usually in the middle.

. ..
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Name of substance
Chemical
formula

What it is made of?

What would a
molecule of this
compound look like
(if we could see it)?

Water H2O
Two H atoms and
one O atom

Carbon dioxide CO2

Sulfur dioxide

Dihydrogen sulfide H2S

Ammonia
One N atom and
three H atoms

Oxygen gas Two O atoms

Nitrogen gas N2

Chlorine gas

Hydrogen gas Two H atoms

...
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QUESTIONS:

1. List all the substances from the table that are elements. Write their names
and formulae.

2. List all the substances from the table that are compounds. Write their
names and formulae.

.
..

How did you know which of the substances in the table were compounds and
not elements?

You probably looked to see which ones were made up of more than just one
kind of atom. A compound is a material that consists of atoms of two or more
different elements. The elements are not just physically mixed, but chemically
bonded together at the atomic level.

Water (H2O), carbon dioxide (CO2) and salt or sodium chloride (NaCl) are
examples of compounds, while oxygen gas (O2), hydrogen gas (H2) and
nitrogen gas (N2) are examples of elements.

The compound with the formula H2O2 also consists of hydrogen atoms and
oxygen atoms. The formula tells us that one molecule of this substance is made
up of two atoms of hydrogen and two atoms of oxygen. Is H2O2 the same as
water? What do you think?

Do not confuse H2O2 with H2O! H2O2 is a compound called hydrogen peroxide.
Hydrogen peroxide is similar to water in that it is a clear, colourless liquid at
room temperature (25°C) though not as runny, but it is different in many ways.
The following properties of hydrogen peroxide may convince you that it is not
the same as water:

• Hydrogen peroxide has a boiling point of 150°C and it is a very effective
bleach for clothes and hair.

• Concentrated hydrogen peroxide is so reactive that it is used as a
component in rocket fuel!

. ..
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• Hydrogen peroxide is extremely corrosive.
• We can drink water, but hydrogen peroxide is very hazardous and harmful.

.............
TAKE NOTE

Corrosive substances

are substances that

cause damage to metal

or other materials

through a chemical

process. Think of

rainwater causing rust

that eats away at metal.

If this doesn't convince you, let us compare what the hydrogen peroxide
molecule looks like next to water:

Hydrogen peroxide. Water.

Even though they are made up of exactly the same elements, the two
compounds are very different and should never be confused with one another.

The purpose of the comparison of hydrogen peroxide and water above was to
show you that the atoms in a given compound are always combined in a fixed
ratio. In all water molecules in the universe, there will always be one O atom and
two H atoms bonded together.

This was the fifth of Dalton's postulates:

5. Atoms chemically combine in fixed ratios to form compounds.

How do atoms 'combine'? What makes them stick together to form molecules?

Chemical bonds

Look at the photo with the different arrangements of metal balls. These balls
are magnetic and this allows you to make different patterns by sticking them
together. What makes magnets stick together?

Magnets attract (or repel) each
other because of a magnetic
force between them (you will
learn more about magnets in
Gr. 9). When atoms combine,
they do so because they also
experience an attractive force.
The force is slightly more
complex than the force
between magnets, but it works
in the same way: The force
holds atoms together as if they
are stuck together with glue.
The forces that hold atoms
together are called chemical
bonds.

These balls are magnetic.

In the water molecule, chemical bonds between O and the two H atoms hold the
whole molecule together.

...
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How many chemical bonds in
each water molecule? Look at
the diagram on the right if you
are not sure. The water
molecule has two identical O-H
bonds. What would happen if
we had enough energy to break
those bonds? What would we
have if we separated water
molecules into their atoms?
Theoretically, we would have
hydrogen and oxygen atoms.

What actually happens is that the hydrogen atoms immediately combine to
form H2 and the oxygen atoms immediately combine to form O2.

When atoms separate from each other and recombine into different
combinations of atoms, we say a chemical reaction has occurred.

In the above chemical reaction, the water has decomposed (broken up) and
recombined into smaller molecules. We say that water has undergone a
decomposition reaction in the example above. Of course, not all chemical
reactions are decomposition reactions. There are many different kinds of
chemical reactions and we are going to investigate some examples in the next
section.

Chemical reactions

Two important events happen in all chemical reactions:

• chemical bonds break
• new chemical bonds form

This means that, in all chemical reactions, the atoms in the molecules rearrange
themselves to form new molecules.

In the next activity, we are going to simulate the decomposition reaction of
water using clay or play dough balls to represent the different atoms.

. ..

137

.

Chapter 1. Atoms



.

..

ACTIVITY: Imagining the decomposition of water
at the scale of molecules

..

MATERIALS:

• play dough or plasticine clay in two different colours

INSTRUCTIONS:

1. Build two water molecules from the clay or play dough. Look at the
previous pictures to remind you what a water molecule looks like. You may
use any colour clay to build yours.

2. Now break all the bonds holding the molecules together, separating them
into individual atoms.

3. Answer the following questions:
a) How many hydrogen (H) atoms do you have?

b) How many oxygen (O) atoms do you have?

4. Combine the hydrogen and oxygen atoms into hydrogen molecules (H2)
and oxygen molecules (O2).

5. Answer the following questions:
a) How many hydrogen molecules could you build from the H atoms?

b) How many oxygen molecules could you build from the O atoms?

6. Can you write a chemical equation for the reaction that you have just built
with the clay models? Look at the diagram for inspiration:

7. Let us look at another example of a chemical reaction: the reaction when
carbon (in coal) reacts with oxygen (in the air) to form carbon dioxide:

You can use the play dough balls to simulate this reaction.

...
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a) Try to write a chemical equation for the reaction when carbon and
oxygen combine to form carbon dioxide. (Hint: Use the diagram to
guide you.)

b) How do the atoms in coal and oxygen rearrange to form carbon
dioxide? Which bond breaks?

c) What new bonds form?

.
..

Next, your teacher will demonstrate two chemical reactions to the class. Your
job is to watch carefully and write down your observations, which is what you
can see happening.

..

INVESTIGATION: The decomposition of copper
chloride

..

AIM: To determine whether it is possible to decompose copper chloride using
electrical energy.

MATERIALS AND APPARATUS:

• beaker
• cardboard disk large enough to cover the top of the beaker
• two graphite electrodes
• 2 bits of wire
• copper chloride solutions
• 9 volt battery

Make the following observations before starting:

1. What colour is the copper chloride solution?

2. What colour are the graphite electrodes?

........
VISIT

A video showing a similar
reaction using copper

sulfate.

bit.ly/11OztaB

METHOD:

1. Pour the copper chloride solution into the beaker.
2. Make two small holes in the cardboard disk and push the electrodes

. ..
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through the holes as shown on the following diagram.
3. Place the disk over the beaker, so that the greater part of each electrode is

under the surface of the solution.
4. Connect the tops of the electrodes to the ends of the battery using the

wire lengths. Have a look at the diagram of the experimental set-up.
5. Allow the reaction to proceed for a few minutes and observe what

happens.
6. When the reaction has proceeded for approximately 10 minutes, the wires

can be disconnected and the set-up disassembled.

The demonstration that your teacher sets up might look something like this.

OBSERVATIONS:

1. After the reaction had proceeded for a few minutes, what do you observe
on the surface of the two electrodes?

..............
TAKE NOTE

The electrode attached

to the positive side of

the battery is the

positive electrode and

called the anode. The

electrode attached to

the negative side of the

battery is the negative

electrode and called the

cathode. 2. At the end of the experiment, what colour was the copper chloride?

3. How did the appearance of the graphite electrodes change?

...
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4. Summarise your experimental observations in the following table.

The copper
chloride
solution

Electrode 1
(called the
anode)

Electrode 2
(called the
cathode)

Before the
experiment

After the
experiment

ANALYSIS AND DISCUSSION:

1. What gave the copper chloride solution its intense blue colour?

2. Do you think that some of the copper chloride may have changed into
something else during the reaction? Explain why you think so.

3. How would you explain the bubbles on the surface of the first electrode?
Do you have any idea what they might have been? Hint: what did the
electrode smell like afterwards?

4. Do you know what the reddish-brown coating on the second electrode is?
Hint: Which metal has that same characteristic reddish-brown colour?

5. How do we know that a chemical reaction has occurred?

CONCLUSION:

1. Write a conclusion for the investigation. In your conclusion you should
rewrite the aim of the investigation into a statement about the findings of
your investigation.

.
..

. ..
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Do you think it would have been possible to separate the copper chloride into
copper and chlorine by any of the physical separation methods that we learnt
about in Gr. 7 Matter and Materials, such as sieving, filtering, evaporation,
distillation or chromatography? Here is a hint: None of those methods are able
to break the bonds between atoms in a substance.

The answer is no. Copper and chlorine are chemically bonded in copper
chloride. We know this from its chemical formula: CuCl2. Physical separation
methods can only be used to separate mixtures into the substances they are
made up of.

We have learnt about atoms, molecules, elements and compounds so far. These
are sometimes confusing concepts because they describe things that are too
small to see and sometimes difficult to imagine. In the next section we are going
to return to the idea of mixtures and see how everything we have learnt so far
can be placed into a scheme for classifying matter and materials.

..1.4 Mixtures of elements and compounds

In Gr. 7 Matter and Materials we learnt that a mixture is a combination of two or
more materials. In this chapter we learnt about pure substances. Pure
substances always consist of one type of matter throughout. That matter can
be an element or a compound and we have learnt how to distinguish between
them by looking at the different kinds of atoms they are made up of:

• elements are made up of just one kind of atom, and
• compounds are made up of more than one kind of atom, but always
combined in a fixed ratio.

.......
NEWWORDS
• mixture
• distinction

All material can be classified as either a pure substance (in other words, just one
substance throughout), or a mixture of substances. Let's look at some diagrams
to help us understand this distinction a little better.

Diagrams to show the difference between elements, compounds and mixtures.

...
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The two diagrams on the left (a and b) summarise what we know about the
particles in elements, namely that an element can consist of atoms or molecules,
but that the atoms in a certain element are always of only one kind.

What special name do we give to the molecules of elements which consist of
two atoms bonded together?

Diagram (c) shows that the molecules of a compound consist of two or more
different kinds of atoms, but in a given compound they will always be bonded in
the same fixed ratio. Think of the example of water (H2O) and hydrogen
peroxide (H2O2) that we saw earlier.

Diagram (d) shows how elements and compounds are different from mixtures.
Elements and compounds are both pure substances (they have the same kinds
of particles throughout) whilst mixtures always have more than one kind of
particle. We find mixtures of elements and compounds in many places in the
natural world, such as in the air, sea water, in rocks, and in living organisms.

In the next activity, let's see if we can apply these principles to distinguish
between different possibilities.

..

ACTIVITY: Distinguishing between elements,
compounds and mixtures

..

INSTRUCTIONS:

1. Each of the 15 blocks contains a diagram representing atoms and
molecules of matter.

2. You must classify the matter in each block using only the letters A to E to
identify the categories:
• A = element
• B = compound
• C = mixture of elements
• D = mixture of compounds
• E = mixture of elements and compounds

. ..
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..

You may find the following chart useful to help you understand how all these
concepts fit together.

...
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This flow diagram brings together all the different classes of matter we learnt
about in this chapter. It puts them all into a scheme that helps us see how the
different classes are related to each other.

.. ..

SUMMARY:

..Key Concepts

Atoms

• All matter is made up of tiny particles called atoms.
• The atoms of each element are unique and essentially identical to each
other.

• All the known elements are listed on the Periodic Table.

Sub-atomic particles

• The three main sub-atomic particles that determine the structure of the
atom are protons, neutrons and electrons.

• Protons are positively charged and are found in the nucleus, deep in the
centre of the atom.

• Neutrons are similar to protons in size and mass, but they do not carry
any charge (they are neutral). They are also found in the atomic nucleus.

• Electrons are negatively charged particles, much smaller than protons
and neutrons. A cloud of fast-moving electrons surrounds the atomic
nucleus.

• In a neutral atom, the number of protons always equals the number of
electrons; hence the atom is neutral.

. ..
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Pure substances

• All matter can be classified as mixtures of substances or pure
substances.

• Pure substances can be further classified as elements or compounds.

Elements

• All the atoms in an element are of the same kind. That means that
an element cannot be changed into other elements by any physical or
chemical process.

• Elements can be built up of individual atoms, or as bonded pairs of
atoms called diatomic molecules.

• When elements combine, they form compounds.

Compounds

• In a compound, atoms of two or more different kinds are chemically
bonded in some fixed ratio.

• The atoms that make up a molecule are held together by special
attractions called chemical bonds.

• Compounds can be formed and broken down in chemical reactions.
• A chemical reaction in which a compound is broken down into simpler
compounds and even elements, is called a decomposition reaction.

• Compounds cannot be separated by physical processes, but they can
be separated into their elements (or simpler compounds) by chemical
processes.

Mixtures

• Mixtures are combinations of two or more elements and/or compounds.
• The components in a mixture can be separated by physical separation
methods, such as sieving, filtration, evaporation, distillation and
chromatography.

..Concept Map

The concept map summarizes all that we have learnt in this chapter about
atoms, elements, compounds and mixtures. You need to complete the
concept map by filling in the name of the table that lists all the elements,
and the names of the three sub-atomic particles. You need to look at the
concepts which come afterwards to determine which sub-atomic particle
must be placed in which space.

...
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..

REVISION:

..

1. Name the three sub-atomic particles that atoms are made up of. [3 marks]

2. Draw a picture of the atom. Your picture must show all three different
types of sub-atomic particles. [4 marks]

..

3. Read the following statements, and answer the questions that follow:
• Some elements consist of molecules.
• All compounds consist of molecules.
a) Do all elements consist of molecules? Explain your answer briefly. [2

marks]

b) Can you think of at least three examples of elements that do NOT
consist of molecules? Write down their names and formulae. [6
marks]

...

148

.

Matter and Materials



..

c) Give examples of three elements that exist as molecules. Write down
their names and formulae, and draw one molecule of each. [3 x 3
marks each = 9 marks]

..

4. Give examples of three compounds. Write down their names and formulae,
and draw one molecule of each. [3 x 3 marks each = 9 marks]

..

..

. ..
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5. How are the molecules of an element different from the molecules of a
compound? You may use drawings in your explanation. [4 marks]

..

6. Each of the nine blocks below (labelled A to I) contain some matter. You
must answer the following questions using the diagrams in the blocks.
Each question may have more than one answer! [7 marks]

...
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a) Which blocks represent the particles of an element?

b) Which block represents the particles of a compound?

c) Which block represents the particles of a mixture?

d) Which block represents the particles of a pure substance?

e) Which block represents diatomic molecules of an element?

7. What is the difference between mixture and compounds in terms of how
we can separate them? [2 marks]

Total [44 marks]

.
..

. ..

151

.

Chapter 1. Atoms


	Gr 8_A_learner_DBE_eng
	 Matter and Materials
	Atoms
	The building blocks of matter
	Sub-atomic particles
	Pure substances
	Mixtures of elements and compounds




