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GRADE 8: Materials 3 

Uses of metals 

About this unit 
This unit is the third of four units on materials for 
Grade 8.  

It is desirable that students should have studied 
Unit8P.3 on heat and temperature before they 
embark on this one. 

The unit is designed to guide your planning and 
teaching of lessons on materials. It provides a 
link between the standards for science and your 
lesson plans. 

The teaching and learning activities should help 
you to plan the content and pace of lessons. 
Adapt the ideas to meet your students’ needs. 
For extension or consolidation activities, look at 
the scheme of work for Grade 10 and Grade 8, 
(Unit 8M.2)  

You can also supplement the activities with 
appropriate tasks and exercises from your 
school’s textbooks and other resources. 

Introduce the unit to students by summarising 
what they will learn and how this builds on earlier 
work. Review the unit at the end, drawing out the 
main learning points, links to other work and ‘real 
life’ applications. 
 

Previous learning 
To meet the expectations of this unit, students should already be familiar 
with the common chemical reactions of metals and with the reactivity order 
of metals. They should also be familiar with some of the common physical 
properties of metals, such as good conductivity of heat and electricity, and 
magnetism. 
 

Expectations 
By the end of the unit, students know that the ease of extraction of a 
metal from its ore depends on its position in the reactivity series. They know 
that metals are malleable, ductile and good conductors of heat and 
electricity, and they link the uses we make of well-known metals to their 
particular chemical and physical properties. They contrast the physical 
properties of metallic and non-metallic elements. 

Students who progress further explain a number of properties of metals 
and alloys in terms of the crystalline structure and the metallic bond. They 
explain why some alloys can be made into strong permanent magnets that 
retain their magnetism well. They cite the sequence of reactions in a furnace 
that uses carbon to reduce ores and understand the role of limestone in the 
process. 

Resources 
The main resources needed for this unit are: 
• collection of objects showing uses of a variety of different metals 
• alnico magnet 
• class sets of DC power supplies 
• Internet access 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• anode, cathode 
• metal, non-metal 
• names of common metals, such as: sodium, potassium, magnesium, 

aluminium, zinc, iron, lead, copper, silver, gold  
• conductivity, malleability, ductility, flexibility 
• alloy 
• names of common alloys, such as: steel, brass, bronze, solder, 

cupronickel, duralumin 
• occurrence, ore, flotation, smelting, electrolysis 
• oxide, basic, acidic 

UNIT 8M.3 
10 hours 
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Standards for the unit 

10 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 8 standards 
 EXTENSION STANDARDS 

8.13.1 Deduce a reactivity series for 
common metals based on their 
reactions with air, oxygen, water and 
dilute acids. 

8.13.8 Know that the ease of extraction of a metal from its ore depends on its 
position in the reactivity series. 

10A.18.7 Describe, with essential chemical 
reactions, the extraction of steel from 
iron ore and recycled scrap iron in the 
electric arc furnace.  

 8.13.9 Know that metals are ductile, malleable and good conductors of heat and 
electricity, and that these physical properties vary from metal to metal. 

8.13.13 Explain the physical properties of 
metals by the particle theory.  

 8.13.10 Link the properties and uses of some well-known metals, such as gold, 
silver, copper, iron and aluminium. 

8.13.11 Know that some metals, such as iron 
and nickel, can be magnetised. 

4 hours 

Properties and 
uses of metals 
 

4 hours 

Making metals 
 

2 hours 

Metals and non-
metals 
 

 8.13.12 Contrast the physical properties of metallic and non-metallic elements.  

Unit 8M.3 
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Activities 

Objectives Possible teaching activities Notes School resources 

Exhibition of metals and their uses 
This topic covers what we use metals for, where we get them from and how we make them. To 
start the topic, make an exhibition that shows the large range of uses that we have for metals. 
Include as many uses as possible, from tools to electronics, from jewellery to the construction 
industry. 

Ask the class to help you make the exhibition by bringing in interesting items from home and 
downloading pictures from the Internet to make a collage of metal uses. 

 
ICT opportunity: Use of the Internet. 

Enquiry skill 8.1.6 

Use this column to note 
your own school’s 
resources, e.g. 
textbooks, worksheets. 

 

Physical properties of metals 
Recall work on the heat conductivity of metals in Unit 8P.3. Ask the class which metals conduct 
heat best and which the worst. Ask a similar question about electrical conductivity. Put on the 
board two lists of metals showing the order of how well they conduct heat and electricity. Draw 
the attention of the class to the similarity between the lists. 

Give out some samples of common metals in sheet form. Ask students to describe them. Ask 
how easily the metals bend and how soft or hard they are. Tell students to place the metals in 
order for each of these properties. 

Show the class some samples of metal wires. Ask them how they think the wires are made. If 
possible, show some video clips of wire being made from a hot metal ingot.  

Introduce and define on a posted word list for the unit some important words that describe some 
of the properties of metals, such as malleable, ductile, flexible, conductor. 

Ask the class to summarise all the physical properties of metals in their books. Give help where 
appropriate. 

  

4 hours 

Properties and uses of 
metals 
Know that metals are ductile, 
malleable and good 
conductors of heat and 
electricity, and that these 
physical properties vary from 
metal to metal. 

Link the properties and uses 
of some well-known metals, 
such as gold, silver, copper, 
iron and aluminium. 

 

 
 

Uses of metals 
In this topic, relate the uses of metals to their properties and also how much it costs to produce 
them. Set students the task of finding out, from books or the Internet, the main uses of the 
metals aluminium, copper, gold, iron (steel), lead, silver, tin and zinc. Ask more advanced 
students to provide information on rarer metals, such as niobium (columbium), tantalum, 
tungsten and platinum. 

Tell students, working in groups, to share information and make a table in their books that 
contains three columns: the metal’s name, the uses of the metal, and the reason for the use. 

Ask groups to share what they have found out. Summarise the information on the board or 
OHP, adding information of your own when there are gaps. Tell students to complete their 
tables. 

Give some time to a discussion of the uses of rarer metals, such as tungsten (incandescent 
light filaments), niobium and tantalum (electronic components in mobile phones and other 
instruments), and platinum (car exhaust catalytic converters). 

 
ICT opportunity: Use of the Internet. 

Enquiry skill 8.1.6 

 

Unit 8M.3 
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Objectives Possible teaching activities Notes School resources 

Explaining it all by particles 
Recall work on particles in Grade 7. Show diagrammatically on the board or OHP the structure 
of metals, in which the particles are arranged in rows and layers.  

Ask what students think might happen to the rows of particles when a metal is stretched and 
when it is bent. It is likely that some will suggest that the particles move further apart. Tell them 
that the forces holding the particles together are very strong and will stop any gaps appearing 
between particles. Remind them that, if gaps appear, the metal will contain spaces and so its 
density (Grade 7) will decrease. This does not happen. Explain that the layers of particles move 
easily over each other and the particles can easily rearrange into fewer layers when the metal is 
bent or stretched.  

Introduce more advanced students to the metallic bond (this is covered in Grade 9), which can 
show how the sea of electrons is likely to make movement of layers easier and will also facilitate 
the conduction of heat and electricity by moving electrons. 

  

Alloys 
Explain to the class that steel is mainly iron but it also contains some carbon, and that the 
amount of carbon it contains affects the properties of steel. Show some different kinds of steel: 
sheet mild steel, knives, a toy car (cast iron). If possible, show the difference in the crystalline 
structure between the metals involved (pictures can be found on the Internet). 

List on the board a few common ‘special steels’ and their uses, such as steels with vanadium or 
chromium added. Describe how the added metal changes the properties of the steel. 

Summarise the discussions in the form of a table. 

Ask more advanced students to find out how and why heat treatments affect the properties of 
steel – beating when it is molten makes it softer, quenching makes it harder. 

Define the concept of an alloy, using steel as an example. 

Ask students to find out more about the properties and use of alloys by setting them library 
tasks such as: 
• find out what modern aircraft are made of and why; 
• find out what coins are made of; 
• find out what is meant by ‘9 carat gold’; 
• find out what metal statues are made of and why; 
• find out what solder is made of. 

Summarise their answers in a table on the board or OHP and discuss the importance of alloys. 
In particular, it is important to note that alloys very often have new and useful properties that the 
constituent metals do not have. 

Encourage advanced students to study how the particle theory can explain why alloys are often 
much harder than the main metal they are made from. 
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Objectives Possible teaching activities Notes School resources 

Magnets 
Students should know that iron, cobalt and nickel can all be magnetised. Remind them of the 
particle model of a magnetised metal, in which the particles are ‘molecular magnets’. When 
these are aligned in the same direction, the object is a magnet; when they are aligned 
randomly, the object is not a magnet. 

Show more advanced students how the particle model explains why some alloys, such as 
alnico, can be made into more powerful magnets that lose their magnetism less easily than pure 
metals. Show examples of alnico magnets. 
 

  

Where do we find metals? 
Ask students to write down the names of the best-known metals in a table in order of their 
reactivity (work from Unit 8M2), with the most reactive at the top. Ask them what they know 
about where each of the metals is found. They will probably know that gold can sometimes be 
found uncombined with any other element in streams and riverbeds. They will probably be able 
to tell you that the metal sodium is found in salt and that there is a lot of that in the sea.  

Provide a list of common metals for them to base this exercise on. 

Help students complete the table showing that gold and silver at the bottom of the table are 
often found uncombined, those metals in the middle (e.g. iron, zinc, aluminium) are often found 
combined with oxygen or sulfur, while those at the top are often found combined with non-
metals such as chlorine. Point out the pattern here: the most reactive metals are found 
combined with the most reactive non-metals. 

  4 hours 

Making metals 
Know that the ease of 
extraction of a metal from its 
ore depends on its position in 
the reactivity series. 

 

 
 

How do we extract the metals? 
Ask the groups to try to find out, from books or the Internet, something about the processes of 
making the three metals gold, iron and aluminium. Alternatively, explain in outline, using 
illustrative material from the Internet, the three different processes involved. Show that in all 
cases the initial processes involve extraction from mines or quarries followed by ore 
concentration. 

 

ICT opportunity: Use of the Internet. 

 

 Extracting and concentrating the ore 
Produce a flow chart on the board or OHP showing the steps in the process of extracting, 
concentrating and refining metal ores. Then address each stage of the flow chart in turn. Finally, 
tell students to make their own flow chart in their books or electronically, using presentation 
software and downloaded illustrations. 

Show, with the aid of photographs, how large-scale mining involves considerable environmental 
damage. This offers an opportunity to discuss the problem of balancing environmental 
considerations with satisfying the needs of humans. This discussion should take account of: 
• the fact that rich deposits of ores are now largely depleted and we are now mining ores of 

lower concentration, which often leads to greater environmental damage because of the 
larger amounts of ore used and the large amounts of waste produced; 

• the movement to recycle metals, which is becoming of increasing importance as the price of 
metals rises.  

 
ICT opportunity: Use of presentation software 
and the Internet. 
 
 

The Friends of the Environment organisation in 
Doha has produced a videotape on ways of 
encouraging good environmental practices, such 
as recycling, in schools. 
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Objectives Possible teaching activities Notes School resources 

The second point could be reinforced by the school starting some recycling projects, such as 
collecting used batteries or recycling aluminium drink cans. 

Describe, with photographs and diagrams, the froth flotation process that is used to concentrate 
ores. Give outline details on how it works.  

  

The next step is the chemical extraction of the crude metal. Ensure that students understand 
that how this is done depends on where the metal is in the reactivity series. Download and 
show illustrations of extraction using carbon (such as iron electric arc furnace) and using 
electrolysis (refer to the plans to establish an aluminium smelter at Ras Laffan). Distinguish 
between extraction using electrolysis (metals high on the reactivity series) and purification using 
electrolysis. 

The electric arc furnace has replaced the 
traditional blast furnace in most parts of the 
world. 

 

Metals made from metal oxides – extraction using carbon 
This process can be simulated in the laboratory with copper oxide on a charcoal block and 
using a blowpipe to generate the heat. (Clearer results can be obtained using lead oxide 
because the lead melts into a ball, but lead vapour is toxic and, although it will be produced in 
small quantities, you may wish to be cautious.). Mix the oxide with a little powdered charcoal 
before heating on the block. This can be done in groups. 

Explain the purpose of the calcium carbonate that is usually added to the ore when this process 
is used in furnaces to extract metals. Ask more advanced students to consider the whole 
sequence of reactions in a furnace, showing how the actual reducing agent is the gas carbon 
monoxide. 

 

Safety: Fire hazard. Ensure that groups use a 
fireproof mat and that the charcoal blocks are 
fully extinguished with water at the end of the 
activity. 

 

Metals made by electrolysis 
Descriptions of demonstrations of the safe extraction of elements such as calcium or sodium by 
electrolysis can be found on the Internet, but these should only be undertaken by confident and 
experienced chemists with due regard for fire precautions. 

Students can, however, work in groups to simulate the purification of copper by electrolysis of 
copper sulfate solution between copper electrodes. Introduce the terms anode and cathode 
(and place them on the topic word list) and explain that the anode is made of impure copper 
and the cathode, pure copper. Point out that a large current will produce a layer of copper on 
the cathode that rubs off easily, whereas a smaller one produces a stable layer. 

Encourage more advanced students who are familiar with ions to study the details of the 
electron transfers involved. 
 

 

 
 
 

Use about 2 mol/dm3 copper sulfate. Work in a 
100 cm3 beaker. Use a DC powerpack, not cells, 
as the current taken is quite high. 
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Objectives Possible teaching activities Notes School resources 

Looking at the elements 
Show examples of solid metallic and non-metallic elements, particularly common ones such as 
aluminium, iron, copper, phosphorus, sulfur and iodine. Ask for observations on their physical 
properties. Demonstrate that the non-metals do not conduct electricity by showing that molten 
sulfur does not conduct. 

Show (and discuss in terms of molecular structure with more advanced students) that carbon is 
exceptional in that it is a non-metal but that one allotrope, graphite, conducts electricity. If a 
sufficiently large diamond is available, it can be shown that this form of carbon does not conduct 
electricity.  

 

Displays of elements arranged in the form of the 
periodic table are commercially available 

Safety: Phosphorus. Use the red allotrope; the 
white allotrope is a potential fire hazard, 
particularly in hot climates, as it takes fire 
spontaneously unless stored under water 

 

 

Burning metallic and non-metallic elements 
This activity may be done in groups, but it is advisable that the burning of sulfur and phosphorus 
should be done either in a fume cupboard or as a demonstration in a well-ventilated laboratory. 

Ask groups to set fire to a small amount of the elements magnesium, calcium, sulfur, 
phosphorus and carbon (charcoal). They should set fire to the element on a spatula and then 
lower it slowly into a boiling tube containing a little deionised water. The burning will cease. Tell 
them to shake the tube to mix the air in it with the water and then test the water with pH paper. 
Give an opportunity for the groups to share results and conclusions that metallic oxides are 
basic and non-metallic ones, acidic. 

Explain the meaning of basic and the difference between basic and alkaline. 

 
Safety. Use a fireproof mat under the 
equipment. Make sure students do not look 
directly at burning magnesium. 

Enquiry skill 8.1.2 

 

2 hours 

Metals and non-metals 
Contrast the physical 
properties of metallic and 
non-metallic elements. 

 

Consolidation 
Tabulate the differences in physical and chemical properties of metals and non-metals. 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

The list below shows some uses for common metals. In each case explain why the metal is 
appropriate for this use. 

a. Aluminium (in alloys): used to make aeroplanes, cooking pans, high voltage electricity 
cables, window frames, wrapping chocolate. 

b. Copper (in alloys): used to make coins, household electrical wiring, domestic water pipes. 

c. Iron (in steel): used to make car bodies, girders in bridges, and for reinforcing concrete in 
buildings.  

d. Tin: used for coating mild steel food cans. 

  

What method is most likely to be used to extract the following metals from their ores? Give 
reasons for your answers. 

a. Zinc. 

b. Potassium.  

  

Explain why only those metals at the bottom of the reactivity series were known 2000 years ago.   

The table shows the percentage by mass of the most abundant elements in the Earth’s 
crust. 

a. What is the percentage by mass of all the other elements together? 

b. Draw a bar chart illustrating the abundance of the metals in the table. 

c. Sodium is found mainly as its compound sodium chloride. Explain why most of it is 
found in the sea. 

d. Aluminium is the most abundant metal in the Earth’s crust but iron is the metal that 
we use most of. Give a possible reason for this. 

e Calcium is a very common metal in the Earth’s crust but we have hardly any use for it. 
Explain why this is so.  

 

Element Percentage Element Percentage 

Oxygen 46.6 Sodium 2.8 

Silicon 27.7 Potassium 2.6 

Aluminium 8.1 Magnesium 2.1 

Iron 5.0 Titanium 0.4 

Calcium 3.6 Phosphorus 0.1  

 

Assessment 
Set up activities that allow 
students to demonstrate 
what they have learned in 
this unit. The activities can 
be provided informally or 
formally during and at the 
end of the unit, or for 
homework. They can be 
selected from the teaching 
activities or can be new 
experiences. Choose tasks 
and questions from the 
examples to incorporate in 
the activities. 

 

We often make metals more useful by giving them additional properties by mixing small quantities 
of other metals to form alloys. 

a. What useful properties can be given to iron by adding: 

 i. 1% carbon; 

 ii. 4% carbon;  

 iii. vanadium;  

 iv. chromium? 

b. What useful properties can be given to aluminium by adding magnesium? 

c. What useful property can be given to tin by adding lead? 

d. What useful properties can be given to copper by adding tin? 
 

  

 

Unit 8M.3 
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