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GRADE 7: Materials 4 

Acidity 

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

The unit is designed to guide your planning and 
teaching of lessons on physical processes. 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 appreciate the 
nature of chemical reactions in which materials react together to form new 
products. They do not need any previous knowledge of acidity. 
 

Expectations 
By the end of the unit, students name some common acids and alkalis 
and classify solutions as alkaline, acidic or neutral. They use indicators and 
understand the pH scale. They describe what happens to the pH of an acid 
when it is neutralised, display continuous change in pH graphically and give 
everyday examples of neutralisation. They know the reaction between acids 
and carbonates and the test for carbon dioxide and express reactions as 
word equations. 

Students who progress further recognise that acids react with carbonates 
to give carbon dioxide and that they also react with metals.  

Resources 
The main resources needed for this unit are: 
• litmus and pH paper booklets 
• vinegar, lemon juice, toothpaste, stomach powder 
• coloured plants (e.g. red cabbage, beetroot) 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• acid, alkali, pH 
• litmus, universal indicator 
• carbonate, carbon dioxide, limewater 
• neutralisation 

UNIT 7M.4 
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Standards for the unit 

8 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 7 standards 
 EXTENSION STANDARDS 

7.14.2 Know that some acids and alkalis can 
be corrosive and hazardous, and be 
aware of the use of hazard symbols to 
describe this. 

6.12.1 Distinguish between reversible and 
irreversible changes and know that 
reversible ones are physical and 
irreversible ones involve chemical 
changes in which new substances 
are formed. 

7.14.1 List the widely known characteristics of common acids and alkalis, such as 
the sharp taste of acids and the soapy feel and bitter taste of alkalis.  

8.13.3 Know that when metal reacts with air, 
oxygen or water, an oxide or 
hydroxide is formed and that if this is 
soluble in water, the solution is 
alkaline.  

 7.14.3 Know that litmus solution is an indicator that can be used to classify some 
common solutions as acidic or alkaline. 

7.14.4 Know that many naturally occurring 
colours act as indicators. 

 7.14.5 Know that the pH scale is a measure of the acidity of an aqueous solution 
and that the pH of a solution can be determined by universal indicator 
colour changes. 

 

 7.14.6 Know where strong and weak acids, strong and weak alkalis, and pure 
water occur on the pH scale. 

 

 7.14.7 Know that acids and alkalis react with each other and that the process is 
called neutralisation. 

8.14.1 Know the different reactions by which 
salts can be made.  

 7.14.8 Know that acids react with carbonates to liberate carbon dioxide, which can 
be identified by bubbling it through fresh limewater. 

8,13.1 Deduce a reactivity series for common 
metals based on their reactions with 
air, oxygen, water and dilute acids. 

4 hours 

Acidity and pH 
 

4 hours 

Properties of 
acids and alkalis 

 

 

 7.14.8 Express chemical reactions in the form of word equations. 
 

 

Unit 7M.4 
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Activities 

Objectives Possible teaching activities Notes School resources 

What are acids? 
Ask students what the word acid means to them. A good way of doing it is to ask them to draw 
a concept map, first individually and then in groups. Transfer the significant features to one that 
you put on the board or OHP. 

It is likely that someone will have made a link with fruit juice, perhaps lemon juice, and the sharp 
taste characteristic of fruits. Explain that this is an important property of acids (but also explain 
that many can be harmful if tasted).  

Ask for examples of substances that students think are acids or contain acids. List them on the 
board or OHP. Some may suggest household chemicals, such as ammonia, that are not acidic. 
It is important for them to realise that there are many such fluids that are not acidic. Tell them 
that they will now spend a number of lessons finding out what acids are and what they do. Make 
a collection of many of the acids that students have mentioned. Add dilute hydrochloric and 
sulfuric acids to this list if they are not there. Explain that sulfuric acid is the main acid of the 
chemical industry and that Qatar is in the process of establishing sulfuric acid manufacturing 
using the sulfur that is an impurity in Qatar gas. Show them some Qatar sulfur. 

 

 

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

 

Indicators 
Explain that taste is not a very good way of identifying acidic substances and that instead we 
use substances called indicators. Show students litmus and explain its origin. Show them litmus 
paper, explain what it is and show them how to use it. Provide each group with some samples 
of solutions; most of these should be acids but include water and a few alkalis (e.g. sodium 
bicarbonate solution). Also give them distilled water (tap water may suffice; test it first to ensure 
that it does not change the colour of either red or blue litmus paper) Ask them to test all with 
both red and blue litmus paper and tabulate the results. Tell them to list the solutions that are 
acidic. 

Discuss the solutions that turn red litmus blue and introduce the name alkali for these. 

  

4 hours 

Acidity and pH 
List the widely known 
characteristics of common 
acids and alkalis, such as the 
sharp taste of acids and the 
soapy feel and bitter taste of 
alkalis.  

Know that litmus solution is 
an indicator that can be used 
to classify some common 
solutions as acidic or alkaline. 

Know that the pH scale is a 
measure of the acidity of an 
aqueous solution and that the 
pH of a solution can be 
determined by universal 
indicator colour changes. 

Know where strong and weak 
acids, strong and weak 
alkalis, and pure water occur 
on the pH scale. 

Home-made indicators 
Explain again the origins of litmus and challenge students, working in groups, to find out 
whether other natural colours are also sensitive to acids. Encourage them and help them to 
plan an investigation to find out the answer. Help groups with their plans by reminding them of 
techniques for extracting colour from plants – which they do when they make tea. Help them 
decide which plants they are going to investigate. 

After they have extracted the colour, help them develop a standard test using an acid and an 
alkali (two acids and two alkalis are better, in each case recommend one strong and one weak 
but at this stage do not distinguish between them in these terms). Make sure they also note the 
colour in water. 

Encourage them to prepare indicator paper for the tests using filter paper. 

 
Most natural colours show pH related colour 
changes, even tea. Red cabbage makes a very 
good indicator with a sequence of pH-related 
colour changes yellow–green–purple–red. 
Beetroot gives a red–green change. Red 
hibiscus and red bougainvillea flowers are also 
satisfactory. 

Enquiry skill 7.1.1 
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Objectives Possible teaching activities Notes School resources 

Universal indicators 
The work with home-made indicators, particularly red cabbage, may have shown that there can 
be more than two colours involved in an indicator colour change. At this stage, introduce 
universal indicator paper, which can turn many shades with different solutions. Explain that it is 
made from a mixture of different plant extracts (in fact many of the components are now 
synthetic). 

Repeat the earlier work with litmus but use universal indicator paper instead. Ask students to 
stick the paper in their tables next to the name of the substance tested. Finally, draw attention to 
the colour sequence on the indicator chart and tell them to write the number related to the 
colour in the chart in a new table column. 

 

 

 

 

 

It is helpful to make class sets of the indicator 
charts using the booklet covers laminated to a 
small strip of cardboard. These can be kept for 
re-use. 

 

 

The pH scale 
Explain that the numbers on the chart, which they now have in their tables, represent a scale of 
acidity. Not all acids (or alkalis) are the same: some are stronger than others. Draw the scale on 
the board or OHP, indicating the direction of increase in strength of acids and alkalis and the 
areas of the scale that represent strong and weak alkalis. It is important that students realise 
that this scale is a continuum with water in the middle. Tell them to make a copy of the scale in 
their books and illustrate it by showing litmus colours and universal indicator colours for each 
pH value.  

Do not attempt to explain the origin of the numbers on the scale; just tell students that the 
numbers do have meaning but they will not study that until Grade 12. 

Give out small pieces of pH paper and ask students to test the pH of some materials around the 
home (specifically include toothpaste). 

Demonstrate the pH meter. 
 

 

Teachers should be aware that colour-blind 
boys will experience some difficulties 
distinguishing between some of the shades of 
colour in the universal indicator scale 

 

Introduction 
Refer to the common complaint of acid indigestion – the stomach ache that eating too many 
apples or similar fruits can cause. Remind students that there are many remedies – stomach 
powders – for this that can be bought at pharmacies and supermarkets.  

Give each group a small quantity of an acid, such as vinegar, in a test-tube and ask them to add 
a small part of a stomach powder tablet. A reaction will be obvious. 

Ask them to dissolve the stomach powder in water and test its pH. It will be alkaline. 

  4 hours 

Properties of acids and 
alkalis 
Know that acids and alkalis 
react with each other and that 
the process is called 
neutralisation 

Know that acids react with 
carbonates to liberate carbon 
dioxide, which can be 
identified by bubbling it 
through fresh limewater. 

Express chemical reactions in 
the form of word equations. 

Neutralisation reactions 
The stomach powder reaction can lead on to general series of reactions that you can introduce 
as neutralisation reactions. In these reactions, the acidity is neutralised and the pH raised to 7. 

Give the groups some acid solution and some alkalis and ask them find out what happens when 
all combinations of an acid and an alkali are tried. Tell them to add the alkali to the acid and 
observe what happens and also check pH changes. Encourage them to use small quantities. 

Tell them to write their observations in a 2-way table: acids on one axis and alkalis on the other. 
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Objectives Possible teaching activities Notes School resources 

Discuss the results. Sometimes, when the alkali is a carbonate, a reaction will be very obvious 
but in other instances it is not. Ask if anyone observed a temperature change. If they did not, 
ask them to redo the reaction between sodium hydroxide and hydrochloric acid. 

Conclude that the reaction between acids and alkalis is a general one and is called 
neutralisation. Discuss the reaction and write a word equation for what they know about it – use 
the words ‘new compound(s)’ for anything that is unknown. 

  

Carbon dioxide 
Show students the limewater test for carbon dioxide. A small-scale test is often best – a drop on 
a glass rod put into the gas. Ask them to test the gas given off in some of the reactions. 

Help them construct a word equation for reactions that give off carbon dioxide. 

Discuss the reaction with them and ensure that they know that, when carbon dioxide is 
produced, the compound that reacted with the acid was one of a class called carbonates. Give 
a few examples of carbonates and show that they all react with acid in the same way. 

 
Limewater should always be made fresh just 
before the lesson. 

 

Action with metals 
Encourage more advanced students to study the reaction between acids and some metals (e.g. 
magnesium, iron, zinc). This will be studied in detail in Grade 8. 

  

A titration 
This activity shows in more detail what happens during a neutralisation. Use the reaction 
between vinegar (2 mol/dm3 ethanoic acid) and lime (calcium hydroxide). Perform the reaction 
yourself beforehand to determine the reacting quantities. Ideally, you should use about 25 cm3 
of the vinegar in a 100 cm beaker and add the alkali in standard amounts of one small spatula 
full, such that five spatulas are sufficient to raise the pH to 7 and then beyond. 

Give careful instructions to the class, showing them the size of the standard spatula full. 
Impress on them that each addition must be of the same amount of the solid alkali. They should 
take the pH of the suspension after each addition and stirring, and carry on for several additions 
after the pH has risen to neutral. Tell them to record the pH after each addition in a table of 
results. 

Finally, they should display the results in a line graph with pH on the y-axis. Ask them to 
conclude, from the graph, the exact number of spatulas of lime that would just neutralise the 
vinegar. 

 
 
 
 
 
 

Enquiry skills 7.3.2, 7.3.3 

 

Acids and the environment 
After a rain shower in winter, ask students to test the pH of rainwater. They will find that it is acid 
and not neutral like pure water. Ask the class to suggest reasons for this. Something must have 
dissolved in the water and made it acid. Explain that there are several gases in the air that do 
this. Carbon dioxide is one and sulfur dioxide is another. Explain that both are there naturally 
but that their concentration is increased by human activities, such as burning fuel in cars and in 
power stations. 
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Objectives Possible teaching activities Notes School resources 

Hazards of acids and alkalis 
Display a series of the common hazard symbols in the laboratory. 

Refer back to the start of the topic. Almost certainly someone will have said that they think that 
acids are dangerous. Ask them whether they still think that acids are dangerous. Ask them 
whether they would worry about washing their hands in vinegar or lemon juice? The answer 
should be no. Then ask what happens if they get lemon juice in their eye? Conclude that our 
skin is resistant to acids but that that if acids get in a cut or in the eye then they hurt and can 
cause damage. Tell them that our stomachs contain a strong acid. 

Warn students, however, that acid splashed can destroy clothing, which is why protective 
clothing is common in laboratories. 

Warn them too that they should be careful with strong alkalis as they can destroy the skin. Tell 
them that strong alkali splashes should be washed off with a lot of water.  

Explain that some concentrated acids may be very dangerous to the skin; this is not because 
they are acids but because they suck water from the skin causing ‘acid burns’. Not all acids do 
this – hydrochloric acid does not, for example. 

Demonstrate the action of sulfuric acid on sugar (preferably in a fume cupboard). Pour some 
concentrated sulfuric acid onto about 1 cm depth of sugar in a 250 cm3 beaker. Let students 
watch how the acid slowly removes the elements of water from the sugar, leaving a charred 
lump of carbon. Point out that it will do much the same to human flesh. 

Introduce and explain the meaning of the chemical hazard symbols. 

  

 

Consolidation – return to the concept map 
Ask students to return to the concept map that they produced at the start of the unit. Tell them 
to modify it to incorporate what they have learnt in this unit. Look at what they write and note, 
and deal with, any misconceptions. 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

The graph shows the change in pH as Ibrahim ate a meal. X marks the point where he started 
eating. 

a. What was the pH in his mouth before he started eating? 

b. Before he started chewing, was his mouth acidic, alkaline or neutral? Explain your answer. 

c. After a few minutes chewing, was his mouth acidic, alkaline or neutral? Explain your answer 

d. Bacteria that cause tooth decay survive best when the mouth is acid. Toothpaste neutralises 
this acidity. What kind of a chemical is in the toothpaste that does this. What will happen to 
the pH in Ibrahim’s mouth when he cleans his teeth with toothpaste? 

 

 
 

 

The pH of a wasp sting is 10. The pH of an ant bite is 3.  

a. What colour will litmus paper turn if you use it to test the fluid of a wasp sting and then an ant 
bite? Explain your answer. 

b. Use the table showing the pH of common household chemicals to decide what is the best 
chemical to put on each of these stings. Explain your answer. 

 

 

Solution pH 

Lemon juice 3 

Vinegar 4 

Water  7 

Bicarbonate of soda 
solution 

9 

Washing soda 
solution  

11 

 
 

 

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. 

A scientist wanted to compare four gases to see which gas might make rainwater acidic. She 
collected the same volume of each gas and bubbled each of them through the same amount of 
water. She tested each sample with a pH meter and found that they all had a pH of less than 7. 
She then added drops of an alkali to each until the pH meter showed that the pH was exactly 7. 
She also tested air in the same way. The results are shown in the table. 

a. Which gas made the water most acidic? 

b. Why did she use the same volume of each gas? 

c. Which gas had the least effect on the acidity? 

d. Why was it important that she tested air? 

e. What effect did the alkali have on the acid? 
 

 

Gas Number of drops of 
alkali used 

Vehicle exhaust 62 

Human breath 18 

Gas from a 
sparkling drink 

75 

Air 5 
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