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GRADE 6: Materials 2 

Making pure substances from mixtures 

About this unit 
This is the second of four units on materials in 
Grade 6. This unit builds on ideas introduced in 
Units 5M.1 ‘Water’ and 6M.1 ‘Solubility’. Ideas 
from this unit are developed further in Unit 7M.2 
‘Mixtures, compounds and elements’. 

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 the needs of your class. 
For extension or consolidation activities, look at 
the scheme of work for Grade 7 and Grade 5. 

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. 
 

Expectations 

Previous learning 
To meet the expectations of this unit, students should already be aware of 
the processes involved in the preparation of household water supplies in 
Doha and how waste water is treated. They should distinguish between 
solids that are soluble in water and those are insoluble. 
 
By the end of the unit, students know that dissolving can be used to 
separate a soluble from an insoluble solid using filtration and evaporation 
and that crystallisation is used to obtain pure samples of substances from 
solution. They list everyday examples of filtration. They conduct systematic 
investigations, make predictions from and identify patterns in data and 
observations, and consider whether evidence supports a conclusion, 
prediction or hypothesis. They make simple models 

Students who progress further explain crystal growth and regular 
cleavage in terms of the regular arrangement of particles.  

 

Resources 
The main resources needed for this unit are: 
• hand lenses 
• chemicals for making crystals, such as copper sulfate, alum and chrome 

alum 
• mechanism for heating solutions 
• Internet access 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• separate, filter, filtrate, filtration, residue 
• soluble, insoluble 
• crystal, regular, crystallise, evaporate 

UNIT 6M.2 
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Standards for the unit 

6 hours  
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 6 standards 
 EXTENSION STANDARDS 

5.9.4 Describe the process of getting 
drinking water from seawater in 
Qatar and know that the distillation 
process uses waste heat from 
producing electricity and that the 
steam is condensed using seawater 
as a coolant. 

6.11.3 Know that a solute can often be recovered by evaporating the solvent, 
which can then be recovered by condensing it. 

7.12.1 Explain how the processes of solution, 
filtration, evaporation and distillation 
can be used to make pure substances 
from mixtures and cite common 
examples of the use of each.  

5.9.3 Investigate how waste water is 
treated in Doha. 

6.11.4 Separate insoluble solids from a liquid by filtration and state everyday 
examples of filtration, such as coffee making, sewage works and water 
purification. 

 

 6.11.5 Use crystallisation to obtain pure samples of a solute from a solution.  

 6.1.1 Plan investigations, controlling variables and collecting an appropriate 
range of evidence, identify patterns in observations and data, draw 
appropriate generalised conclusions and test predictions. 

 

4 hours 

Making pure 
substances from 
mixtures 
 

2 hours 

Crystals 

 6.3.1 Make models from everyday materials to help explain scientific phenomena 
and technological solutions. 
 

 

Unit 6M.2 
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Activities 

Objectives Possible teaching activities Notes School resources 

Separating solids 
Set an introductory task to the class. Give them a mixture of fine sand, rice and marbles and 
ask them to devise mechanisms for separating them quickly and easily. Have ready a variety of 
materials that can be used as sieves (e.g. tea strainers, shade netting, coarsely woven cloth). 
Ask them to predict the result of their mechanism and then test it. 

Extend the scope of this exercise by adding some iron objects (e.g. iron filings, paper clips) that 
can be separated using a magnet. 

 
Enquiry skill 6.1.2 

 

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

 

Filtration in everyday life 
Make a cup of tea from a teabag. Discuss what happened as the tea brewed. Open the bag and 
look at the tea inside and look carefully at the bag using a hand lens. Look also at some coffee 
filter papers. Ask why the soluble particles get through the paper but the solid remains behind. 

Ask students to bring in examples of filters that are used in everyday life and make a display of 
them that shows what they are used for. Vacuum cleaners and cars use filters. Ask them to find 
examples of industrial filters on the Internet. For example, suggest that they find out how the 
seawater used in industrial plants in Qatar is filtered and obtain photographs of some of the 
filters. 

 
 
 
 

ICT opportunity: Use of the Internet. 

 
 

Separating sand from salt 
Take samples of sand and salt and mix them in front of the class. Challenge groups to devise a 
way of separating them again to obtain pure samples of both. If necessary, give help by 
reminding them that salt is soluble but sand is not. They should decide to filter the mixture and 
then evaporate the filtered liquid. 

The sand is left as the residue in the filter paper and the salt can be recovered by evaporating 
the water from the filtrate. Students should be familiar with these words. 

 
Have useful equipment ready (e.g. coffee filters, 
funnels, jam jars). Provide hotplates or a similar 
heat source but use only heatproof glassware 
on it 

Safety: Tell students not to use taste as a test 
for the pure salt. 

 

 

Model sewage works sand filter 
Recall work on sewage treatment from Grade 5. Point out that most water purification plants 
use sand filters as a cheap and effective way of cleaning water. Get students to build and test a 
model sand filter made from an inverted plastic bottle with the bottom cut off to make an 
elongated funnel. Ask them to experiment with the design, which must have some kind of 
porous plug in the funnel end and be filled with stones and sand graded from large to small 
towards the top of the funnel. Tell them to test the design with both suspensions and sugar 
solution to investigate its effectiveness. 

 
A simple test for sugar (such as Clinistix) can be 
used to test the solution that goes in and that 
coming out. It is unlikely that a difference will be 
noted. The role of bacteria in sand filters should 
not be mentioned at this stage unless it has 
been covered in life science. 

Enquiry skill 6.3.1 

 

4 hours 

Making pure substances 
from mixtures 
Separate insoluble solids 
from a liquid by filtration and 
state everyday examples of 
filtration, such as coffee 
making, sewage works and 
water purification. 

Know that a solute can often 
be recovered by evaporating 
the solvent, which can then 
be recovered by condensing 
it.  

Make models from everyday 
materials to help explain 
scientific phenomena and 
technological solutions.  

 

Recovering the solvent 
Recall from Grade 5 the recovery of a solvent from a solution by distillation. Challenge the class 
to develop effective ways of making pure water from dirty water in the classroom. Allow 
students to try out their ideas for cooling the steam produced. This will lead into the use of the 
Liebig condenser in Grade 7. 
 

 
Safety: Take necessary precautions when 
heating water. If a delivery tube is used, ensure 
that precautions are taken against ‘sucking 
back’. 

 

Unit 6M.2 
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Objectives Possible teaching activities Notes School resources 

Looking at crystals  
Make a classroom display of different kinds of crystals. Include examples of natural crystals and 
synthetic ones. Allow students to obtain pictures of crystals from the Internet. 

Ask students to look at and draw some common crystals such as salt and sugar. Tell them to 
make cardboard models of some of the common crystal shapes, such as the cube and the 
octahedron. Question the class to ensure that they have seen that: 
• the sides of crystals are flat and smooth; 
• crystals have a regular shape; 
• all crystals of the same substance have fundamentally the same shape.  

Ensure that they understand that crystals are a pure single substance. 

Obtain a sample of a large crystal that can be cleaved easily (such as Iceland spar or mica). 
Demonstrate that when crystals are cleaved the new faces are always parallel to the old ones. 
(If Iceland spar is used, draw attention to the strange phenomenon of double refraction 
displayed by this substance, which can be explained in a later grade.) 

More advanced students my wish to explore this in terms of particle theory, which will be 
covered more fully in Grade 7. A particle model of a crystal can be made from polystyrene 
spheres to show cleavage. 

 
ICT opportunity: Use of the Internet 

Mathematics: 3D symmetry is not covered in 
mathematics until Grade 7. 

 
 

Crystals from seawater 
Repeat work from Grade 5 on the evaporation of seawater. Allow groups to evaporate seawater 
slowly and look carefully at the residue. They should note the shapes of any crystals and 
whether all the crystals are the same shape. Seawater contains a mixture of solutes, but the 
main one is sodium chloride, which has an unmistakable cubic shape. 

  

Growing crystals 
Ask students, individually or in small groups, to prepare a saturated solution of copper sulfate in 
hot water, filter it and allow it to cool and evaporate. Small copper sulfate crystals will form that 
can be used as seeds to grow larger crystals. Tell students to hang their seed on a nylon thread 
in a jar of the saturated solution and leave in a room where the temperature does not fluctuate. 
Ask them to note what happens and to explain the growth of the crystal. 

Some students may wish to try other solutes: aluminium potassium sulfate (alum) and 
chromium potassium sulfate (chrome alum) make good crystals.  

Suggest to more advanced students that they grow a chrome alum crystal (which is almost 
black in colour) and then continue growing it in a potassium alum solution. Challenge them to 
explain in particle terms how this is possible. 

 

Keep a supply of saturated copper sulfate 
solution and top up the jars as the water 
evaporates and the crystal grows larger.  

Good crystals should be varnished when they 
have grown, using colourless nail varnish, to 
prevent water loss leading to a powdery surface. 

Safety: Copper sulfate is mildly poisonous. 

 

2 hours 

Crystals 
Use crystallisation to obtain 
pure samples of a solute from 
a solution 

 

Crystal gardens 
An additional classical activity that is interesting and motivating is to drop a few coloured 
crystals into a 40% solution of sodium silicate (‘water glass’) in a glass container. The crystals 
grow in vertical strands. The explanation involves osmosis and is beyond this grade. 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

Jamal put 10 cm3 of water and 3 g of a different solid into each of four test-tubes. He shook 
each test-tube. The drawing shows the test-tubes after 10 minutes. 

a. Why can the sugar and salt no longer be seen in test-tubes A and C?  

b. If one of the solids was a mixture of salt and sand, what would Jamal see in the tube after 
10 minutes? How would Jamal get from the tube (i) some pure sand and (ii) some pure 
salt? 

    
 A sugar B limestone C salt D sand 

 

Filtration using the equipment shown can be used to separate which materials?  

A. A solution of copper sulfate and water. 

B. A solution of sodium chloride and water. 

C. A mixture of alcohol and water. 

D. A mixture of mud and water. 

E. A mixture of sand and sawdust. 

TIMSS Grade 7, 1995 

 

 

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. 

Describe how you would separate the following mixtures 

A. A mixture of sand and iron filings. 

B. A mixture of sand and pebbles. 

C. A mixture of sand and salt. 

D. A mixture of sand and water. 
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