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Ore is the rock 
containing 

titanium that is 
mined out of the 

ground.

The titanium nation
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Titanium, used in aircraft manufacture, 
is very expensive because of the method 
used to remove it from the ore. But South 
Africa is developing a method to extract 
titanium that will be cheaper and give 
better quality titanium.

Giving  
wings to 

the titanium 
industry ...



This world is full 
of different 
materials (called 
matter) – metals, 
liquids, living 
things…

Some matter is 
strong, some can 
be bent, and other 
matter breaks 
easily. Because 
they are all so 
different they 
can be used for 
different things.

What’s the matter!
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To view a copy of this license, visit http://creativecommons.org/licenses/by-nc-nd/4.0/.

Discovering metals

Find a magnet - even a fridge 
magnet will be fine.

2

Test each of the metals and 
see how they compare to each 
other. What do you think makes 
a metal magnetic or not?

4
Make a table 
with the 
following 
columns:

- �Shiny or 
dull

- Strength

- �Can it be 
bent?

- �Is it 
magnetic?

3

Find different things made out of different 
metals.

1

Metals are a type 
of matter. Even the 
different metals 
have different 
properties – 
aluminium is 
light, gold can 
be hammered 
extremely thin, 
titanium is light 
and very strong, 
and iron is strong 
and magnetic!

Right: In the past steel was 
used to make armour – steel is 
strong and can be shaped

Above: Satellites are covered in a thin layer of gold

Below: Aluminium is mixed with other metals to make 
car wheel rims
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careers:

Zizo Gxowa  is a Candidate researcher at the 
CSIR. She holds a BSc. Engineering degree 
and has also completed a master’s degree in 
metallurgy and materials. She works on creating 
different alloys (which are mixes of metals and 
other substances to give metals with different 
qualities). She has been very involved in the 
titanium project. Her typical day involves 
making an alloy and then analysing the alloy. 
She enjoys her work as there is always a new 
challenge and something new to learn.

It is recognized how useful titanium is – it is lighter and 
stronger than steel. It is used to make aeroplanes and 

in the medical field – BUT it is expensive. The CSIR in 
South Africa is developing a new, cheaper method for 

extracting titanium. Because it is cheaper it will be 
able to be used for many more things…

curriculum  
links

� �GRADE 7, 8, 9:  
Natural Science – 
Matter and Materials

� �GRADE 10, 11, 12:  
Physical Science –  
Matter and Materials

Metallurgical 
Engineers: Apart 
from working with metals 
and creating “new” metals 
(or alloys) by mixing 
different metals together, 
Metallurgical Engineers also 
work out the best ways to 
get the metals out of the 
ore. This is what they are 
doing at the CSIR titanium 
pilot plant.

Machinists work with 
different materials to make 
parts for things that are 
being manufactured. They 
use different equipment such 
as lathes and CNC machines.

SA Reference

Main picture: Many modern aeroplanes use titanium parts

Left: Titanium plate and screws to fix a broken wrist
By Wouter Hagens (Own work) [CC BY-SA 3.0 (http://creativecommons.org/licenses/by-sa/3.0)], via Wikimedia Commons



Do you want to start a science club at your school? Send us the 
following information, and Science Spaza will contact you.

School: ���������������������������������������������������������

Name: ����������������������������������������������������������

Telephone number: �����������������������������������������������

Email address: � ��������������������������������������������������

Postal address: ���������������������������������������������������
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Visit www.sciencespaza.org, email info@sciencespaza.org, sms or WhatsApp us 
on 076 173 7130 or write to us at PO Box 22106, Mayor’s Walk, 3208. 

Start your own Science Spaza We want your 
feedback!

Tell us the most 
interesting thing 
you discovered 
about metals ...

Stretch your mind

The Department of Science 
and Technology contributes 
to increased well-being and 
prosperity through science, 
technology and innovation. 
For more information visit: 
www.dst.gov.za.

Science Spaza is managed under the auspices of the YAZI Centre for Science and Society 
in Africa (NPC-K2015047709, Non-Profit Organisation 151-830 NPO). www.yazi.org.za

The only substance that is lighter when it is solid than 
when liquid

Stronger and lighter than steel

Because it can be hammered to be extremely thin and 
does not corrode it is used to cover satellites sent 
into space

The only metal that is liquid at normal room 
temperatures

Goes from a gas into a liquid at minus 210oC

Something we eat that is made from 2 substances that 
are poisonous on their own

The lightest thing on earth, and most likely to explode

A metal that is magnetic

B
mercury

gold

hydrogen

water

titanium

iron

Table salt

nitrogen

AMatch up the 
description 
in Column B 

to the  
relevant 
matter in 
Column A.

The Council for Scientific and 
Industrial Research undertakes 
directed and multidisciplinary 
research and technological 
innovation as well as encouraging 
industrial and scientific 
development in South Africa.


