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GRADE 8: Materials 4 

Salts 

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

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 and consolidation activities, look at 
the scheme of work for Grades 9 and 10A, and 
Grade 7. 

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 aware of 
key reactions of acids with metals, carbonates and alkalis. They should have 
experience in summarising chemical reactions in the form of word equations. 
Students should also understand that the rocks that make up the Earth’s 
crust contain pure substances called minerals that have been made by 
natural processes. A knowledge of the periodic classification of elements is 
required. 
 

Expectations 
By the end of the unit, students know the reactions of acids with metals, 
carbonates and metal oxides. They name a number of common salts and 
state their uses. 

Students who progress further express all neutralisation reactions in the 
form of word equations. They understand the difference between hard and 
soft water and know how hard water is formed. They recognise similarities 
between carbonates and silicates. 

Resources 
The main resources needed for this unit are: 
• samples of crystalline minerals 
• samples of salts commonly used in the home 
• collection of salt crystals of different shapes and colours (e.g. sodium 

thiosulfate, copper sulfate, potassium permanganate, lead iodide, 
potassium dichromate, potassium chromium sulfate), hand lens 

• pictures of stalagmites and stalactites 
• sodium silicate in the form of water glass or dishwasher powder 
• Internet access 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• acid, base, alkali, salt, neutralisation 
• mineral, crystal 
• limestone, carbonate, hard water, soft water, stalactite, stalagmite 
• silicate, sand 
• fertiliser 

UNIT 8M.4 
9 hours 
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Standards for the unit 

9 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 8 standards 
 EXTENSION STANDARDS 

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

8.14.1 10A.21.4 Make salts from acids and bases by a 
variety of methods 

7.14.9 Express chemical reactions in the 
form of word equations 

9.13.7 Know that ionic compounds form 
crystals containing a giant lattice of 
ions whereas covalent compounds 
form discrete molecules. 

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

Know the different reactions by which salts can be made. 

8.14.2 Explain why calcium carbonate does 
not react easily with sulfuric acid 

4 hours 

Making salts 

 

3 hours 

Naturally 
occurring salts 

 

2 hours 

Useful salts 

 8.14.3 Name a number of common salts and state their uses. 10A.18.4 Know what is meant by hardness in 
water and how it is produced naturally. 
Distinguish between temporary and 
permanent hardness. 
 

Unit 8M.4 
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Activities 

Objectives Possible teaching activities Notes School resources 

A salt collection 
Start an exhibition of a variety of different salts; include some from the chemical store showing 
their chemical names, and some common household salts in packets showing their common 
names. The purpose of this is to show (a) that salts are very common, (b) that we have many 
uses for them and (c) their solid crystalline nature. Draw all these points to the attention of the 
class and ask them, during the course of the topic, to help you increase the size of the 
exhibition and also to add pictures related to salts, their manufacture and use. 

Spend some time clarifying the scientific meaning of the word salt and distinguishing it from 
‘table salt’ or ‘common salt’, which is a specific salt – sodium chloride. 

 
Examples of salts in the home are table salt, 
Epsom salts (magnesium sulfate), lavatory 
cleaner (often sodium hydrogen sulfate), cream 
of tartar (sodium hydrogen tartrate), soluble 
aspirin (sodium acetyl salicylate). 

 

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

 

Neutralisation 
Recall work done in Grade 7 on acidity, in which students showed how an acid can be 
neutralised by an alkali. Recall that one of the products of this reaction was always a salt. Lead 
the discussion towards a definition of a salt as the product of neutralisation. Write some 
chemical names of salts on the board or OHP and show how they always have two halves, the 
first part coming from the alkali and containing the metal element, the second coming from the 
acid. 

Ask students, in groups, to neutralise hydrochloric acid by stepwise additions of sodium 
hydroxide solution. Tell them to test after each addition by spotting onto litmus paper and when 
the paper has turned blue, to add acid dropwise until the litmus test shows a return to red. Then 
ask them to evaporate the solution to dryness (or to near dryness and then allow to crystallise 
naturally). 

Discuss the product. Do not allow students to taste it but draw their attention to the fact that it 
has the cubic crystalline structure of common salt. 

Help students summarise the reaction in the form of a word equation. Tell them that the second 
product of neutralisation is water. 

 
 
 
 
 
 

Use approximately 2 mol/dm3 solutions. 
 
 
 
 

 
 

Enquiry skill 8.3.4 

Help students, where necessary, to summarise 
all reactions in this unit as word equations. 

 

4 hours 

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

 

Converting a metal into its salts 
Recall and selectively repeat work done in Unit 8M.2 on the reaction of acids with some metals. 
Repeat the action of sulfuric acid on zinc as an example. Give groups some sulfuric acid and 
some zinc and allow them to put the zinc in the acid in a boiling tube. Encourage them to test 
the gas coming off for hydrogen. 

When the reaction has finished, there should be an excess of zinc, which should be filtered off 
and the filtrate concentrated and allowed to crystallise as the salt zinc sulfate. 

Ask students to summarise the reaction as a word equation. 

 
Granulated zinc may take quite a long time to 
react completely. The reaction can be catalysed 
by adding a tiny crystal of copper sulfate, or a 
few drops of copper sulfate solution (if a large 
amount is added it will contaminate the product). 

 

Unit 8M.4 
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Objectives Possible teaching activities Notes School resources 

Carbonates, a common series of salts 
Show samples of limestone and marble. Question students about the origins of both (Unit 7E.1) 
so that they recall that they are the same compound: calcium carbonate. Confirm, by 
demonstration or group work, that they are both insoluble in water, even when heated, which is 
why they are widespread rock forms. 

Give a small piece of both to students, in groups, and ask them to test the action of acid on 
them and to test the gas evolved for carbon dioxide. Ask groups to repeat the previous activity 
after the action has ceased and the limestone or marble is in excess. The salt isolated will be 
calcium chloride. 

Spend some time discussing the acid part of this series of salts. Ask students to make some of 
the acid by blowing through water and testing the solution before and after. Explain that the acid 
is a weak one and is easily decomposed to carbon dioxide and water. 

Show that calcium carbonate does not react with dilute sulfuric acid and explain the reason. 

 

 
 
 
 

Use 2 mol/dm3 hydrochloric acid. Do not use 
sulfuric acid. Use freshly prepared limewater for 
the carbon dioxide test. 

 

Looking at salt crystals 
Give each group a small collection of salt crystals of different shapes and colours and a hand 
lens to look at them. Ask them to draw conclusions about their physical nature (regular 
crystalline shapes, often coloured, often soluble). Encourage more advanced students to 
discuss the ionic nature of the compounds. Students should note that all specimens of the same 
substance have basically the same crystalline shape but that different salts may have different 
shapes. 

Conclude that all salts are crystalline solids, many of which are water-soluble. Allow students to 
repeat earlier work on growing salt crystals if time allows. This is a highly motivating activity that 
could be started in class and then transferred to a science club for those more interested. More 
advanced students could try growing a chrome alum crystal and then growing it on in potassium 
alum to create a clear octahedral alum crystal with a black centre, clearly demonstrating the 
common crystalline structure of the alums. 

Add a display of interesting crystalline salts, including crystals grown by class members, to the 
exhibition. 
 

 
Good examples are sodium thiosulfate, copper 
sulfate, potassium permanganate, lead iodide, 
potassium dichromate, potassium chromium 
sulfate, as well as some of the more common 
ones 
 

Some salts are available as cheap commercial 
grade crystals and can be bought in relatively 
large amounts for growing crystals. Copper 
sulfate, alum and chrome alum are good 
examples. Grown crystals should be painted 
with colourless nail varnish to prevent 
efflorescence 

 

 

3 hours 

Naturally occurring salts 
Name a number of common 
salts and state their uses 

Know the different reactions 
by which salts can be made 

 

Where can we find salts? 
Refer the class to the exhibition and recall work done on rocks and minerals in Grade 7. Ask the 
question ‘Where can we find salts?’ Conclude that some salts are synthetic while others, like 
minerals, occur naturally. A third category comprises those natural salts that have been purified 
for use, such as table salt. Show, discuss and place in the exhibition pictures from the Internet 
of salt purification lagoons, where table salt is made from seawater. Also add a variety of 
common minerals, or pictures of them, to the exhibition. 

Make the point that not all minerals are necessarily salts as some, such as sand and quartz and 
hematite are oxides. Reinforce the distinction between an oxide and a salt made in Unit 8M.3. 

Set students a homework task to find and bring to the classroom information on, and/or 
examples of, two more salts each. Incorporate these into the exhibition. 
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Objectives Possible teaching activities Notes School resources 

More about carbonates 
Show pictures of stalagmites and stalactites in caves. Explain that they are made of limestone 
(sometimes coloured by other minerals). Challenge the class for an explanation of how they got 
there and help them with a comment that they are sometimes quite wet to touch. Conclude that 
they are left when water drips from the ceiling and evaporates but refer the class to their conclusion 
that calcium carbonate is insoluble in water. Then set them a task to try to explain this mystery. 

Give students, in groups, two water samples, one distilled (or deionised) and one temporarily 
hard, and ask them to shake both with a few drops of liquid soap (not detergent). Ask them to 
report the difference. They will note that the hard water makes a scum. Define the term hard 
water as water that forms a scum with soap. 

Then ask them to evaporate some temporary hard water in an evaporating basin and test the 
residue with a small amount of acid. If they look carefully they will see bubbles. They may even 
be able to test the bubbles for carbon dioxide. 

Explain that they have just done quickly what happens over millions of years to make 
stalactites. Explain how you made the hard water by bubbling carbon dioxide through a liquid 
that contained solid particles of calcium carbonate and that process caused some of the 
calcium carbonate to be dissolved. Explain that in very many parts of the world this process 
happens naturally and that drinking water is naturally hard. Discuss the formation of the soluble 
calcium hydrogen carbonate with more advanced students. 

Ask students for suggestions as to how this process can happen naturally. Conclude that 
rainwater dissolves carbon dioxide and that the product can cause the limestone in the rock to 
dissolve. In the cave, when this solution evaporates, the reverse process happens very slowly, 
depositing limestone on the stalactite. 

Show advanced students the two processes using a word equation. 

Discuss the advantages of drinking hard water. Note that calcium salts are added to the Doha 
distilled water to improve its taste and its health value. 

 
 
 
 
 
 
 

Temporary hard water can be made by bubbling 
carbon dioxide through a solution of calcium 
hydroxide and filtering. 

 

What are silicates? 
Draw the attention of the class to the element silicon in the periodic table. Note that it is in the 
same column as carbon. Show a sample of silicon and also of silicon dioxide. Draw attention to 
the differences between the dioxides of carbon and silicon. 

Question students to find out whether they can recall what happens when sodium carbonate is 
added to an acid. Consolidate by writing the word equation. 

Make up a solution of sodium silicate (‘water glass’) in front of students and give each group 
some in a boiling tube. Ask them to add acid slowly and see what happens. The colloidal silicon 
dioxide formed can be heated to obtain sand, silicon dioxide, as an insoluble solid. 

Ask students to write word equations for the reaction between sodium carbonate and 
hydrochloric acid and that between sodium silicate and hydrochloric acid, showing, in each 
case, the product left in solution. 

Discuss the widespread abundance of silicates in rock and add some examples (or pictures of 
them) to the exhibition. 
 

 

 
 
 

 
 

Dishwasher powder contains sodium silicate 
and could possibly be used if water glass is 
unavailable. Test the process beforehand. 
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Objectives Possible teaching activities Notes School resources 

Salts in the home 
Refer students back to the exhibition. Ask them to make a table in their books showing some 
details of salts commonly used in the home. They should tabulate: 
• the common name; 
• the chemical name; 
• what the salt looks like; 
• what the salt is used for. 

Tell students to share their results and add to their table. 

Discuss the naming of salts, showing the origins of the two halves of the name in the 
neutralisation process. Discuss also what the suffixes -ide, -ite and -ate tell us about the 
elements in the salt. 

As a homework exercise, ask students to look at the contents of food packets and tins to find 
ingredients that seem to be salts. The following day, discuss what they have found and explain 
the purpose of these food additives, using the Internet as an information source if necessary 

 
 
 
 
 
 
 

 

 
 
 

Enquiry skill 8.1.6 

 2 hours 

Useful salts 
Name a number of common 
salts and state their uses 

 

Fertilisers 
Obtain some bags of fertilisers and show the class the contents printed on the labels. List the 
salts mentioned. 

Discuss the importance of the elements nitrogen, phosphorus and potassium to plant growth. 
Note which of these elements is present in each of the salts that make up the fertilisers. 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

Noor made some copper sulfate crystals. She wrote a description of what she did. 

 ‘I heated some dilute sulfuric acid in a beaker and added some copper oxide to it. I stirred the 
mixture until it became a clear blue colour. I added more copper oxide until no more would 
react and then filtered the mixture into a dish. A black solid was left on the filter paper. I left 
the solution in the dish for a week and saw that the liquid had gone and blue crystals were 
left.’ 

Use the information in Noor’s description to answer the questions below. 

a. What colour is: 

 i. copper sulfate solution? 

 ii. copper oxide? 

b. Write down a word equation for the reaction that took place in the beaker. 

 ____________ + _____________ → ________________ water 

c. Why did Noor have to filter the mixture? 

QCA Key Stage 3, 2000, level 6 

  

Potassium nitrate is used as a garden fertiliser. 

a. Name two elements that it contains that are required by plants to grow. 

b. It is made from potassium hydroxide. Complete the following word equation for the reaction 

 potassium hydroxide + _______________ → potassium nitrate + ____________. 

c. It can also be made starting from potassium carbonate. Write a similar equation showing the 
reaction. 

d. This reaction produces a gas. Describe a test to identify the gas. 

 
 

The flow chart shows how a sample of zinc sulfate could be made. 

a. The zinc ore contains a mineral containing zinc mixed with many other impurities. Describe 
one of the processes used to purify it. 

b. In the reaction zinc oxide → zinc an element is removed from zinc oxide to leave zinc. Give 
the name of the element. 

c. Zinc sulfate can be made in a reaction between zinc and an acid. Give the name of the acid. 

d. Write a word equation for this reaction. 

e. A gas is given off during this reaction. Describe how you would identify it. 

f. How would you ensure that the solution you have at the end of the reaction contains only zinc 
sulfate and does not contain any unchanged sulfuric acid? 

g. How would you make some crystals of zinc sulfate from the product of this reaction? 

 

 

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. 

 

Name three salts commonly found in the kitchen and state their uses. 
 

Unit 8M.4 
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