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GRADE 7: Materials 3 

Combustion 

About this unit 
This unit is the third of four units on materials for 
Grade 7.  

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 8 and Grade 6. 

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 have studied 
combustion as a permanent change and be aware of the role of air in 
combustion and how deprivation of air can halt combustion. 
 

Expectations 
By the end of the unit, students know the composition of the air and the 
properties of its main constituents, and understand the principles of 
combustion. 

Students who progress further know that when substances burn in air, 
compounds called oxides are formed. They realise that reactions such as 
rusting and tarnishing are chemically the same as burning. They know that 
nitrogen is inert and does not support combustion. They know that 
hydrocarbons burn to form carbon dioxide and water. 

 

Resources 
The main resources needed for this unit are: 
• oxygen cylinder 
• gas syringes and silica tube, bell jar 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• combustion, rusting, tarnishing 
• air, nitrogen, oxygen, carbon dioxide, argon 
• oxide 
• inert 

UNIT 7M.3 
7 hours 
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Standards for the unit 

7 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 7 standards 
 EXTENSION STANDARDS 

 7.13.1 Know that air consists of one-fifth oxygen, four-fifths nitrogen, small 
quantities of other gases, principally argon and carbon dioxide, and a 
variable proportion of water. 

 

 7.13.2 Demonstrate that part of the air is used up by burning.  

6.12.3 Know that heating can bring about 
temporary, physical, changes in 
some materials and permanent, 
chemical, changes in others. 
Distinguish between heating and 
burning.  

7.13.3 Know that when a substance burns, it combines chemically with the 
oxygen in the air and that the overall mass of the product(s) is greater than 
the original mass of the material. 

8.12.2 Know that elements join together 
chemically to form compounds, that 
the smallest particle of a compound is 
a molecule, and that all molecules of a 
compound are made up of the same 
fixed number of atoms of the 
constituent elements.  

5 hours 

Air and burning 
 

2 hours 

Properties of 
oxygen and 
nitrogen 

 

 7.13.4 Know the common properties of oxygen and nitrogen, such as the 
reactivity of oxygen towards both metals and non-metals forming oxides 
and the relative chemical unreactivity of nitrogen. 
 

7.13.5 Use word equations to describe the 
reactions when elements burn. 

Unit 7M.3 
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Activities 

Objectives Possible teaching activities Notes School resources 

Looking at a flame 
In Grade 6, students should have repeated the Faraday’s classic 1860s study of what happens 
when a candle burns. Ask them to recall some of their observations about the structure of the 
flame and what was happening in different parts of it. 

Demonstrate the use of a Bunsen burner and give students an opportunity to learn, through 
practice, how to light it and use it safely, what the different parts are for, and what happens in 
the different parts of the flame. 

Demonstrate that the blue cone in the roaring flame is unburnt gas by lighting the burner when its 
air hole is open after placing a match head suspended by a pin, in the area of the unburnt gas. 

Discuss the difference between the roaring flame and the yellow flame and the cause of the 
yellowness. 

 

 
 
 

Enquiry skill 7.4.4 

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

 

Burning candles under jars 
This is a repeat of a short activity done in Grade six and serves as a reminder and an 
introduction to this section. Give out three small candles and three different-sized jam jars to 
each group. Ask them to light the three candles and then invert the jars over the top of each 
simultaneously and find out how long it took for each candle to go out.  

Ask the class for ideas why the candles went out and why the one under the largest jar took 
longest to go out. They will probably suggest that it is because the candle ‘used up the air’. 
Point out that the air did not appear to be ‘used up’ completely as there was still air in the jars. 
Tell them that the next demonstration will try and answer this question 

  

Candle in a bell jar 
Light a candle floating in an evaporating basin in a trough of water. Place a bell jar with the 
stopper removed over the top of it. Replace the stopper. Ensure there is a space at the bottom 
of the jar for water to enter it. Watch carefully what happens to the candle and the water level. 
The water level rises about one fifth of the way up inside the jar, indicating that about one-fifth of 
the air has been ‘used up’ during the burning. 

There is much discussion of this experiment in 
the literature. It seems fairly certain that reason 
for the rise is not that the oxygen, one-fifth of the 
air, has been used up. Nevertheless, this is still 
a possible and logical explanation, even if 
probably untrue. Make up your own mind how 
you treat the explanation of this observation. 

 

5 hours 

Air and burning 
Know that air consists of one-
fifth oxygen, four-fifths 
nitrogen, small quantities of 
other gases, principally argon 
and carbon dioxide, and a 
variable proportion of water. 

Demonstrate that part of the 
air is used up by burning. 

Know that when a substance 
burns, it combines chemically 
with the oxygen in the air and 
that the overall mass of the 
product(s) is greater than the 
original mass of the material. 

Rusting 
Set up a similar activity using steel wool. Degrease a small piece of steel wool by shaking it in 
methylated spirits and then wet it with water. Place it in an inverted 100 cm3 graduated tube or 
inverted burette so that it is stuck near the top. Place the inverted tube in a trough or large 
beaker of water and equalise the levels inside and out (preferably at zero on the graduations). 
Leave for a week and ask the class to make daily observations of the steel wool and water level 
in the tube over a week. They should note, and link, two observations: the steel wool rusts and 
the water rises. The maximum rise will be 20% of the tube.  

Students should also note the parallel between this activity and the previous one. Part of the air 
is used and that part occupies about one-fifth by volume. 

 

 

 

Unit 7M.3 
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Objectives Possible teaching activities Notes School resources 

Demonstration of absorption of oxygen 
This is a third demonstration that leads to a similar conclusion. This one is more accurate than 
the other two and can be linked to the need for accuracy in observations. Set up two gas 
syringes so that 100 cm3 of air can be passed back and forth over some strongly heated copper 
powder in a silica tube. It will be evident that the volume of the air diminishes gradually in the 
process to something above 80 cm3 and then remains constant. Stop the heating and allow the 
equipment to cool and the gas to contract. It will contract down to a little below 80 cm3.  

Empty the silica tube and show students what has happened to the copper. Show some copper 
oxide in a bottle and note the possible similarity between the black residue and the copper oxide. 

 
Enquiry skill 7.1.4 

 

Composition of air 
Discuss the three demonstrations with the class. Ask for explanations. It is clear that air must be 
a mixture of gases and that one of these is involved in all three reactions – the burning of wax, 
the rusting of iron and the tarnishing of copper. Introduce the class to the composition of air and 
discuss briefly the nature of the gases. They will meet carbon dioxide in Unit 7M.4 and they will 
investigate nitrogen further in this unit. Give the main characteristics of the other common 
constituents, particularly argon. 

Give the class a list of the main constituents of dry air and their proportions and ask them first to 
copy the table into their books and then (at home) to display the information as a pie chart. 
Discuss briefly when it is appropriate to use a pie chart as a way of communicating information 
visually. Students with ICT knowledge might like to do this using spreadsheet software, such as 
Microsoft Excel. 

 
 
 
 
 
 
 

ICT opportunity: Use of spreadsheet software. 

Enquiry skill 7.3.3 

 

 

Burning magnesium in a crucible 
Ask the class whether, when something burns, the product has a greater or smaller mass than 
the material that is burnt. Most will probably agree with the eighteenth-century chemists like 
Priestley that there is a loss in mass (see the next section) when something burns. This 
demonstration shows that there is an increase in mass when magnesium burns. 

First demonstrate what happens when magnesium burns. Show that a white powder is formed 
that is very light in weight. Let students handle the powder. Ask them whether they think that the 
mass of the powder is greater or less than the mass of the original magnesium. 

Clean and weigh a crucible with its lid. Place in it a cleaned 10 cm strip of magnesium ribbon 
coiled so that there is good contact with the side of the crucible. Weigh it again. Set it up on a 
pipe clay triangle and heat it very strongly. While it is heating, carefully raise the lid now and 
then to let in more air but try not to allow any oxide to escape. Continue until it is all burnt. Allow 
it to cool and reweigh.  

The crucible will have increased in mass. Subtraction will give the amount by which the mass 
has increased from that of the original magnesium. It is possible to show that the mass 
increases by a ratio of 3 to 5 as predicted from stoichiometric considerations, but few students 
will have reached this level of understanding. 

The key point to note from this demonstration is that there was a marked increase in mass 
when magnesium burned, which suggests it had combined with something – the oxygen – in 
the air. Lead to a definition of burning. 
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Objectives Possible teaching activities Notes School resources 

 

What was phlogiston? 
The phlogiston theory is an excellent example of the very logical theory that was the basis of 
chemical theory until a little before 1800. More advanced students can find out about it from 
books and the Internet and can study it as an example of how scientific theories are overthrown 
by refutation. It explained almost all observations made about the chemical changes that took 
place during burning and metal refining. A fundamental prediction of the theory was, however, 
the when things burn they release phlogiston into the air and so lose mass. The theory 
collapsed when it was shown that when things burn there is an increase in mass. The brilliant 
chemist Count Antoine LaVoisier was a leading opponent of the phlogiston theory. He was 
executed in the French Revolution (not for overturning the phlogiston theory but for being a 
Count). 

Challenge students to explain the results from the experiment that involved burning candles 
under three different-sized jam jars earlier in this unit in terms of the phlogiston theory. 
 

 

Enquiry skills 7.2.1, 7.2.3 

 

2 hours 

Properties of oxygen and 
nitrogen 
Know the common properties 
of oxygen and nitrogen, such 
as the reactivity of oxygen 
towards both metals and non-
metals forming oxides and 
the relative chemical 
unreactivity of nitrogen. 

 
 

Burning substances in air and in oxygen 
This work can either be done as a series of demonstrations or as group work, although it is 
difficult to do as group work unless the school has an oxygen cylinder. If there is no oxygen 
cylinder, prepare the gas by heating oxygen mixture or by the catalytic decomposition of 
20 volume hydrogen peroxide. 

Ask students to predict what might be the effect of burning substances in oxygen compared with 
burning them in air. Carry out the activity to test their predictions. It is advisable to do the tests in 
such a manner that the more spectacular ones are left until the last.  

Students can do the work in boiling tubes, which they fill in advance at the cylinder and stopper. 
Teacher demonstrations should be done in gas jars. 

Students may burn substances such as wood, steel wool and charcoal. Make sure they include 
the test for oxygen: the relighting of a glowing wooden spill. The following should only be burnt 
in oxygen as a teacher demonstration: sulfur, magnesium, a candle. 

In all cases, students should notice the difference between burning the substance in air and in 
pure oxygen. 

The candle is an example of a hydrocarbon. Discuss with the class the meaning of the word 
hydrocarbon. Ask them if they can give any other examples of hydrocarbons. They will probably 
be able to suggest things like petrol and natural gas. Ask them to predict what the products of 
burning a hydrocarbon are (remind them of the study of the candle flame in Grade 6). Ensure 
that they realise that the carbon will form carbon dioxide and the hydrogen will form water 
(hydrogen oxide). Remind them that incomplete burning of hydrocarbons can also form carbon 
(soot) and it is this that gives a candle its yellow flame. 

Spend some time at the end of the session writing word equations for all the reactions. 

If the unit on acidity has already been done, the pH of the solution of the products of burning 
can be measured to show the difference between the oxides of metals and non-metals. 

 

Enquiry skill 7.4.4 

Safety: Gas cylinders must be used with all 
appropriate safety precautions. The cylinder 
must be secured vertically and two reduction 
valves employed, one operable only with a key. 
20 volume hydrogen peroxide burns the skin 
and should only be handled by the teacher. 
Students should not look directly at burning 
magnesium. Take care when burning sulfur and 
use a fume cupboard. 
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Objectives Possible teaching activities Notes School resources 

Reactions of nitrogen 
Nitrogen is not an easy gas to prepare but is available in cylinders. If it is available at your 
school, repeat the demonstrations done with oxygen to show that, with one exception, the gas 
extinguishes anything that is burning. 

The exception is magnesium. If a well-burning magnesium ribbon is lowered slowly into a jar of 
nitrogen, it will continue to burn with a smoky flame, forming magnesium nitride. Write a word 
equation for the reaction on the board or OHP. Stress that this is a very rare exception and that 
very few substances will burn in nitrogen. 

Draw the conclusion that nitrogen is a very unreactive gas. 

 

 

 

 

Uses of the gases of the air 
Ask students to construct a flow chart showing air at the centre, with its constituent gases 
around it and arrows to show some of the best-known uses for the gases. 

  

 

Separating the gases of the air 
We can buy oxygen to use in laboratories and hospitals quite cheaply and easily. Ask students 
to find out how it is made from air.  

It is made by first liquefying air by a series of cooling processes and then fractionating it – just 
like crude oil but requiring less heat. The gas with the lowest boiling point distils first, nitrogen at 
–196 °C, followed by oxygen at –183 °C. 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

The diagrams show two Bunsen burners. One burner has the air hole closed, and the other has 
the air hole open. 

a. Explain why opening the air hole of a Bunsen burner makes the flame hotter. 

b. Natural gas is methane, CH4. It is burned in a Bunsen burner. Complete the word equation 
for the chemical reaction in the clear blue flame. 

 methane + ___________ → .___________ + ___________ 

QCA Key Stage 3 science, 1997, level 6 

 

 

 

 

The exhaust gases of a car with a petrol engine are analysed and the results are shown in the 
table. 

a. What percentage of the air going into the engine was oxygen? 

b. Explain why there is only 1% of oxygen in the exhaust gases coming out of the car engine. 

c. Explain the origin of the 55% nitrogen in the exhaust gases. 

d. Name one gas that comes under the heading ‘other gases’ and explain where it came from. 

e. Petrol is a mixture of compounds that contains only carbon and hydrogen. Complete 
combustion of petrol produces carbon dioxide and one other substance. What is this other 
substance? 

f. Sometimes smoke can be seen coming from a car exhaust. Name the substance that forms 
the main part of the smoke and explain why it is produced. 

 

Gas % by volume 

Carbon dioxide 17 

Oxygen 1 

Nitrogen 55 

Other gases 27  

 

What would you observe if you lowered a burning candle into jars of the following gases: 

 air  oxygen  nitrogen  carbon dioxide. 

 
 

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. 

 

If the mass of the Earth’s atmosphere is 5 thousand million million tonnes, how much argon is 
there in the atmosphere? 
 

  

 

 

Unit 7M.3 
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