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GRADE 7: Materials 2 

Mixtures, compounds and elements 

About this unit 
This is the second of four units on materials for 
Grade 7. This unit builds on work in Units 6M.1 
‘Solutions’ and 6M.2 ‘Mixtures’. It introduces the 
concepts of elements and compounds, which in 
turn lead to a treatment of atomic theory in Unit 
8M.1 ‘Particles’. 

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 will build 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 able to 
separate insoluble solids from a liquid by filtration, purify a soluble solid by 
crystallisation, and distinguish between physical and chemical changes. 
 

Expectations 
By the end of the unit, students are familiar with common physical 
methods for purifying substances. They understand that compounds are 
pure substances and that pure substances are characterised by sharp 
melting and boiling points. They know that elements are the building blocks 
from which compounds are made and name some common elements and 
compounds made from them. They show that the properties of compounds 
are very different from the properties of the elements from which they are 
made. 

Students who progress further use chromatography as an analytical tool. 
They recognise that the gases of the air can be separated by fractionation of 
liquid air and understand how crystallisation can be used as an effective way 
of purifying chemicals. They explain the process of sublimation and give 
examples. Knowing the name of a simple compound they list the elements 
in it. They distinguish between atoms and molecules. 

 

Resources 
The main resources needed for this unit are: 
• a variety of coloured pens or inks 
• electronic temperature sensor and datalogger 
• Hofmann voltameter 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• separation, filtration, evaporation, distillation, fractionation, 

chromatography, crystallisation, crystals, residue 
• melting, boiling, sublimation 
• mixture, compound, element 
• criterion of purity 
• names of a number of common elements and compounds 
• electrolysis, decomposition, combination, reaction 

UNIT 7M.2 
10 hours 
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Standards for the unit 

10 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 7 standards 
 EXTENSION STANDARDS 

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. 

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. 

 

 7.12.2 Perform chromatographic separations and explain why chromatography is 
widely used as a method for analysing mixtures. 

7.12.3 Explain qualitatively the mechanism of 
chromatography 

 7.12.4 Know that fractional distillation is used widely in the oil industry for 
separating liquids of different boiling points, and explain how fractional 
distillation works. 

 

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

7.12.5 Know that most pure substances are characterised by sharp melting and 
boiling points and that they are either compounds or elements. 

 

 7.12.6 Use electrolysis to separate compounds into their elements.  
 7.12.7 Know that all matter is made from a small number of elements and that 

they can be classified as solids, liquids or gases, metals or non-metals.  
8.12.1 Know that the smallest particle of an 

element is an atom and that atoms of 
one element are of one kind and are 
different from atoms of every other 
element. 

7.12.8 Know that elements combine to form compounds and that the properties of 
compounds are different from the properties of their constituent elements. 

6 hours 

Making 
substances pure 
 

4 hours 

Compounds and 
elements 

 

 

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. 

7.12.9 Know that compounds can react chemically with each other to form new 
compounds. 

8.12.1 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. 
 

Unit 7M.2 
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Activities 

Objectives Possible teaching activities Notes School resources 

Recall earlier work on purifying mixtures 
Recall common mixtures that students will have met, including foodstuffs, cosmetics, solutions 
such as seawater and soil. Find out what students understand by the word mixture, perhaps by 
asking them to draw pictures of the particles in a mixture. 

Find out also what they understand by the word pure. Show samples of foodstuffs that are 
advertised as ‘pure’ (e.g. bottled water). Discuss the difference between the use of the word in 
this context and the use of the word meaning ‘not a mixture’. Show that the ‘pure’ water is a 
mixture by discussing the ingredients list on the label. 

Ask students for suggestions about how to make a pure substance from a mixture; remind them 
of the work on filtration done in Grade 6. Practical activities such as the evaporation of seawater 
or the separation of salt and sand can be done if they were not done in Grade 6. 

 

 

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

 

Chromatography 
Demonstrate or describe the process of paper chromatography Split the class into groups and 
ask them to use this technique to investigate, following instructions, the composition of coloured 
inks. Ask students to suggest why some inks were pulled further up the paper than others by 
the rising water.  

Take this further by providing information (from the Internet) on the use of chromatography as 
an analytical technique in medicine or forensic science. (Turn the forensic use into a problem to 
solve by asking students what forensic scientists could do if they found an ink stain at the scene 
of a crime.) 

Ask more advanced students to separate the two forms of chlorophyll (A and B) from a 
concentrated alcoholic extract of plant leaves using alcohol as the eluent. The mechanism of 
chromatography can also be discussed with advanced students. 

 
Use a selection of pens, some of which have 
pure single dyes and others two or three 
component mixtures. Black Quink™ fountain 
pen ink is a good one as it contains blue and 
yellow dyes, which cause some surprise. If the 
pen inks are permanent, use methylated spirit 
as the eluent. 

Enquiry skill 7.4.1 

 

Distillation and fractionation 
Recall from Grades 5 and 6 that a pure liquid can be obtained by condensing its vapour. The 
recovery of pure water from dirty water could be done as a practical exercise by students and 
the Liebig condenser demonstrated as an efficient way of cooling the water. Arrange a visit (or 
recall an earlier visit) to a water distillation plant to see the industrial application of this. 

 
Visit opportunity: Water distillation plant. 

 

6 hours 

Making substances pure 
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. 

Perform chromatographic 
separations and explain why 
chromatography is widely 
used as a method for 
analysing mixtures. 

Know that fractional 
distillation is used widely in 
the oil industry for separating 
liquids of different boiling 
points, and explain how 
fractional distillation works. 

Know that most pure 
substances are characterised 
by sharp melting and boiling 
points and that they are either 
compounds or elements. 

Recall earlier work on mixtures of liquids, noting that some are miscible while others are not. 
Ask the class to suggest ways of separating two liquids by distillation with the lower boiling 
liquid distilling first. Show, by separating a mixture of methylated spirits and water, that this is a 
difficult process because the alcohol will always be contaminated by water that has evaporated 
below its boiling point. Show, or discuss, how the separation can be improved by a second 
distillation. 

Safety: Fire risk. The alcohol–water mixture 
must be heated on a water bath. If oil distillation 
is demonstrated, have a fire extinguisher close 
at hand and do not allow students near the 
equipment. 

 

Unit 7M.2 
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Objectives Possible teaching activities Notes School resources 

Lead the discussion on to the concept of fractional distillation (fractionation) as a series of small 
distillations and condensations in a fractionating column leading to more efficient separation of 
liquid mixtures. Demonstrate the fractionation of crude oil (petroleum) and the physical 
properties and ease of combustion of the fractions. Show, with photographs and diagrams, how 
in a real situation the fractionation is a continuous process, with different fractions being tapped 
off at different points on the fractionating column. This and the fractionation of liquid air (see 
below) can be reinforced by an industrial visit. 

Visit opportunity: Visit a refinery to find out 
about the fractionation of petroleum and liquid 
air. 

 

 

Take the idea further with more able students by discussing the fractionation of liquid air. Ask 
students to create a flow chart of the whole process. Tell them to indicate on the flow chart the 
order in which the common gases are collected up the fractionating column (boiling points 
below zero can lead to conceptual difficulties here). 

Enquiry skill 7.3.3  

Sharp melting and boiling points as criteria of purity 
Ask students, in groups, to plot cooling curves of distilled water and seawater cooled down by 
an ice–salt mixture. Help students interpret the curves. Lead the discussion into sharp 
melting/freezing points as a criterion of purity. Recall the work on the boiling point of alcohol–
water mixtures. 

Establish, through discussion, that freezing and melting are opposites and that for a pure 
compound, they occur at the same sharp temperature. Ask students to list the melting points of 
some common substances on a scale that includes negative Celsius temperatures; make sure 
the melting points of nitrogen and oxygen appear on the scale.  

Demonstrate that salt water boils at a higher temperature than pure water and over a range of 
temperatures, not at one sharp boiling point. List some boiling points of common liquids on a 
scale. 

Recall (or repeat) work on crystallisation carried out in Grade 6. Recall the observation that all 
crystals of a pure substance were the same shape. Discuss the use of the process of 
crystallisation as a way of purifying a substance. Show and discuss pictures of industrial 
crystallisation of salt and sugar. Clarify, by questioning, what happens to any impurities during 
the crystallisation process. Show students a sample of cane syrup – the residue from making 
sugar from sugar cane. 

 
ICT opportunity: An electronic temperature 
sensor and datalogger can be used to take the 
readings. 

Enquiry skills 7.1.1, 7.3.3, 7.4.4 

Demonstrating the properties of solid carbon 
dioxide (dry ice) and liquid nitrogen can add 
extra interest to the discussion on melting and 
freezing, but care should be taken over the 
proper transport of both and over the risk of cold 
burns. 

 

 

 

 

Sublimation 
Introduce the concept of sublimation – the transition from gas to solid without the intermediate 
liquid phase – as an extension for more able students. Discuss examples such as the ice in a 
freezing compartment of a fridge. If solid carbon dioxide is available demonstrate that it 
vapourises without passing through the liquid phase. The sublimation temperature of pure 
carbon dioxide can be shown to be sharp at –78 °C. 

 
A liquid-in-glass thermometer is unsuitable for 
measuring the sublimation temperature of 
carbon dioxide. A suitable electronic sensor 
should be used. 

Safety: Care should be taken over the proper 
transport of solid carbon dioxide and over the 
risk of cold burns. 
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Objectives Possible teaching activities Notes School resources 

Electrolysis of water 
Divide the class into small groups and allow students to experience the electrolysis of water 
(made conductive by a small amount of sulfuric acid) using copper electrodes in small cells. 
They will see the gas collected and may be able to test for hydrogen and, possibly, oxygen. 
Repeat as a demonstration on a larger scale, using a Hofmann voltameter or similar and 
platinum electrodes, so that the gases can be collected in test-tubes and tested. Show that 
when hydrogen burns, condensation is formed. (The cobalt chloride paper test for water can be 
used.) 

Establish through discussion that the passage of the current split the water through an 
irreversible chemical change into the simpler substances that bore no similarity to the original 
water. Discuss the reverse reaction when hydrogen burned. Illustrate the reaction with word 
equations. Introduce the idea of elements and compounds. 

 

Safety: Only small quantities of hydrogen 
should be ignited by students under supervision 

 
 

Making iron sulfide 
Ask students, in groups, to make iron sulfide in a test-tube by heating a mixture of iron filings 
and powdered sulfur. Tell them to test small samples of the starting materials and product with a 
magnet and with dilute acid to show a permanent chemical change. Tell them to discuss the 
evidence that a compound has been formed and to illustrate the reaction with a word equation. 

During the reaction, draw the attention of the class to the red glow that spreads through the 
mixture, even after initial heating has been stopped, indicating that heat is evolved. Discuss this 
as evidence of a reaction. 

Demonstrate the reaction of more reactive metals, such as zinc powder and magnesium 
powder with sulfur. 

 
Use powdered roll sulfur (sublimed sulfur does 
not work). The iron may need degreasing with 
methylated sprits or similar beforehand.  

Safety: Hydrogen sulfide is a poisonous gas; 
reactions that produce it should be carried out in 
a fume cupboard or outside. The reactions of 
zinc powder and magnesium powder with sulfur 
are vigorous and should not be done by 
students. 

 

4 hours 

Compounds and elements 
Know that all matter is made 
from a small number of 
elements and that they can 
be classified as solids, liquids 
or gases, metals or non-
metals. 

Use electrolysis to separate 
compounds into their 
elements. 

Know that elements combine 
to form compounds and that 
the properties of compounds 
are different from the 
properties of their constituent 
elements.  

Know that compounds can 
react chemically with each 
other to form new 
compounds. 

Naming of elements and compounds 
Discuss the naming of some common simple compounds and show how the name can often 
give an indication of the elements that the compound contains. Compare the chemical and 
physical properties of some common compounds with those of the elements that make up the 
compound. Summarise the discussion in a table. Compounds to discuss: water, carbon dioxide, 
hydrogen sulfide, sodium chloride, iron oxide (or rust as a mixture of oxides), silicon dioxide. 

Ask more advanced students to consider the elemental composition of salts such as sulfates, 
nitrates and carbonates.  

  

 

 

Summary 
Ask students to construct a concept map that shows key differences between elements, 
compounds and mixtures. Give appropriate help, such as a number of key words to integrate 
into their map (e.g. element, mixture, compound, combine, separate). Use their maps to build a 
class concept map on the display board. 

As a summary practical exercise, provide students with unknown substances and challenge 
them to determine whether they are mixtures, compounds or elements. Suitable substances 
include: salt/sugar mixture, copper carbonate, zinc powder, instant coffee. 

Introduce more advanced students to the concepts of atoms and molecules at this stage (see 
Unit 8M.1). 

 
Enquiry skills 7.3.2, 7.3.3 
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

Farida opened a tin of white paint. The paint consisted of a liquid and particles of titanium 
dioxide that are insoluble in the liquid. The paint had separated into two layers, as shown in the 
diagram. 

a. Is the paint an element, a compound or a mixture? 

b. Is titanium dioxide an element, a compound or a mixture? 

c. Why did the particles of titanium dioxide sink to the bottom? 

d Farida stirred the paint and used it to paint a window frame. She got some of the paint on the 
glass. She could not get the paint off the glass with water. When she used a different liquid 
called white spirit the paint came off. Why could she remove the paint with white spirit but not 
with water? 

QCA Key Stage 3 science, 2004, level 5 

 

 
 

 

A student used chromatography to show which dyes are present in different coloured inks. The 
diagram shows some of her results. The results for purple ink are missing. 

a. Give the colour of an ink which contains only one dye. 

b. Give the colour of an ink which contains three dyes. 

c. The purple ink is a mixture of the red and blue inks. On the diagram, draw the results you 
would expect from purple ink. 

d What would be the colour of the spot labelled S? 

QCA Key Stage 3 science, 1998, level 4 

 

 

 

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. 

Provide each group of students with samples of substances such as iron filings, salt solution, 
copper carbonate powder, magnesium oxide, etc., and challenge them to devise a number of 
simple investigations to find out whether the substances are likely to be elements, compounds 
or mixtures.  

This activity will be much more effective if it is 
carried out after Unit 7M.4 on acidity has been 
taught. 

Enquiry skill 7.1.1 

 

Unit 7M.2 

particles of insoluble 
titanium dioxide 

liquid 
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 Examples of assessment tasks and questions Notes School resources 

 

The diagram shows a liquid being distilled using a fractionating column. Answer the following 
questions, giving explanations for your answers. 

a. Which part of the column is hotter, A or B? 

b. If the column is used to distil a mixture of ethanol (b.pt 78 °C) and water (b.pt 100 °C), which 
of the two liquids will be present in the first tube to fill. 

c. What kinds of changes of state are happening: 

 i. in the round bottomed flask; 

 ii. in the fractionating column; 

 iii. in the condenser? 

d. Fractionation can be used to separate oxygen (b.pt –183 °C) and nitrogen (b.pt –196 °C) 
from liquid air. Which gas will distil from the column first? 

e. Name another industrial application of fractional distillation. 
 

  

 

 



94  |  Qatar science scheme of work  |  Grade 7  |  Unit 7M.2  |  Materials 2 © Education Institute 2005 

 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


