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Topic: Elements-Compounds-Mixtures
Activities


1) PowerPoint revision slides on “Elements, compounds, mixtures”  

2) Elements puzzle 

3) PowerPoint revision slides on “Separation techniques” 

4) Separating mixtures crossword 

5) Revision booklet 
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Elements puzzle 
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Hidden in this grid are the names of six metallic elements and six non-metallic elements. As 
you find them draw a circle around them. Beware, do not to circle any compounds or mixtures 
like alloys, that are also hidden in the grid. 


Write the answers in the tables of metals and non-metals. Find the atomic number and 
electronic structure for each element to complete the tables. 
 


C A R P L A T B R A S S 


L P M A G N E S I U M U 


B O H S O L D E R A N L 


R T S O D I U M S L I F 


O A I U S T S L I U T L 


N S L F A P S T L M R U 


Z S I L L C H E I I O O 


E I C U T I E O C N G R 


G U O S U L F U R I E I 


O M N M C A L C I U N N 


N E O C A L C I U M S E 


E C A R B O N S T E E L 


 


 Metal 
Atomic 
number 


Electronic structure 


1    


2    


3    


4    


5    


6    


 


 Non-metal 
Atomic 
number 


Electronic structure 


1    


2    


3    


4    


5    


6    







Elements puzzle 
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Answers 
 


C A R P L A T B R A S S 


L P M A G N E S I U M U 


B O H S O L D E R A N L 


R T S O D I U M S L I F 


O A I U S T S L I U T L 


N S L F A P S T L M R U 


Z S I L L C H E I I O O 


E I C U T I E O C N G R 


G U O S U L F U R I E I 


O M N M C A L C I U N N 


N E O C A L C I U M S E 


E C A R B O N S T E E L 


 


 


 Metal 
Atomic 
number 


Electronic 
structure 


1 Aluminium 13 2.8.3 


2 Calcium 20 2.8.8.2 


3 Lithium 3 2.1 


4 Magnesium 12 2.8.2 


5 Potassium 19 2.8.8.1 


6 Sodium 11 2.8.1 


 


 Non-metal 
Atomic 
number 


Electronic 
structure 


1 Carbon 6 2.4 


2 Fluorine 9 2.7 


3 Nitrogen 7 2.5 


4 Phosphorus 15 2.8.5 


5 Silicon 14 2.8.4 


6 Sulfur 16 2.8.6 
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Look at the containers

In pairs discuss how you could separate the contents.

sand and water

oil and water

air



24280



*
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Filter the sand from the water.

Separate the oil from water 

using a separating funnel.

Separating sand and water

Separating oil and water



24280



*
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Chart1


			nitrogen


			oxygen


			water vapour


			inert gases


			carbon dioxide and other gases





78 %


20 %


0.03 %


0.97%


1%


Composition of air


78


20


1


0.97


0.03





Sheet1


						Composition of air


			nitrogen			78


			oxygen			20


			water vapour			1


			inert gases			0.97


			carbon dioxide and other gases			0.03


						To resize chart data range, drag lower right corner of range.
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Melting and boiling points

Which state are they at different temperatures?

		substance		freezes at  (˚C)		boils at (˚C)

		water		0		100

		carbon dioxide		-78		-57

		nitrogen		-210		-196 

		oxygen		-219		-183



		temperature		nitrogen		 CO2		oxygen		water

		-60˚C

		-90˚C

		-190˚C

		-200˚C
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Melting and boiling points

Completed table

		substance		freezes at  (˚C)		boils at (˚C)

		water		0		100

		carbon dioxide		-78		-57

		nitrogen		-210		-196 

		oxygen		-219		-183



		temperature		nitrogen		 CO2		oxygen		water

		-60˚C		gas		liquid		gas		solid

		-90˚C		gas		solid		gas		solid

		-190˚C		gas		solid		liquid		solid

		-200˚C		liquid		solid		liquid		solid
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Fractional distillation of air

Air is filtered to remove dust.

Water vapour condenses as the air is cooled and is removed.

CO2 is absorbed by chemicals and removed.

Remaining air is cooled in stages to -200˚C where it is a liquid.

The liquid is then warmed up:

		nitrogen boils first at -196˚C and collected

		liquid oxygen can then be piped off. 





nitrogen



oxygen



air



1





4







5



Getting colder





2



steam







CO2

3
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Extension activities



Watch the following short clip from the Royal Society of Chemistry.



https://www.youtube.com/watch?v=vUybtRlaLLw



		Sketch and annotate the double distillation column.

		Describe how argon is separated from the mixture.

		Describe how are gases supplied to customers.





24280































Composition of air


nitrogen


oxygen


water vapour


inert gases


carbon dioxide and


other gases
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0.03 %


0.97%


1%





image5.emf
separating-mixtures- crossword.pdf


separating-mixtures-crossword.pdf


Separating mixtures crossword 


© www.teachitscience.co.uk 2018 30048 Page 1 of 2 


This crossword tests your knowledge about separating mixtures. 


Answer all the clues across to give a word in the shaded section. Find out what the word means. 


 


 1   


 


 T     


 


 


2     N  


 


 


3    L     


 


 


4         O   


 


 


5   T     


 


 


6   S      


 


 


7  F       


 


 


8  S     


 


 


9     N  


 


 


10  S           


   11 


 
          


12 


 


  P       N  


 


Across 


 


1. Describes a liquid which has been separated from other liquids because of their different 


boiling points. (8)  
 


2. Describes the liquid which does the dissolving.   (7) 
 


3. This term describes sand when it is added to water.   (9) 
 


4. We can easily separate iodine in mixtures as on gentle heating it changes directly to a  


purple vapour. This changing from solid to gas is called _ _ _ _ _ _ _ _ _ _ _   (11) 
 


5. The term which describes the liquid which passes through a filter.  (8) 
 


6. A solute is soluble therefore it _ _ _ _ _ _ _ _ _   in a liquid.    (9)   
 


7. Describes the spontaneous mixing of different gases.   (9) 
 


8. The term which describes the solid trapped in a filter.   (7) 
 


9. The technique of chromatography can be used to separate this from a mixture.  (8) 
 


10. This is how you could separate ethanol (alcohol) from the other components of an 


alcoholic drink.  (12) 
 


11. Filter paper is folded and put inside this. (6) 
 


12. The solute in a solution can be separated by _ _ _ _ _ _ _ _ _ _ _ away the solvent.   (11) 







Separating mixtures crossword 
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Answer 


 


 


 


Centrifuging - a physical separation of solid or liquid particles of different densities by rotating 


them in a tube in a horizontal circle. 


 


 


 F R A C T I O N  


 


 
S O L V E N T 


 


 
I N S O L U B L E 


 


 
S U B L I M A T I O N 


 
 


 
F I L T R A T E 


 


 
D I S S O L V E S 


 


 
D I F F U S I O N 


 


 
R E S I D U E 


 


 
P I G M E N T 


 


 
D I S T I L L A T I O N 


  F U N N E L      


E V A P O R A T I N G 
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Elements, compounds and mixtures – worksheet 
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Elements are the building blocks of life. There are over 100 elements that are arranged in the 
periodic table. An element contains only a single type of atom. If these elements bond together, 
we call them a compound. They require energy to form and break the bonds. If we have two or 
more elements and compounds occupying the same space, we call this a mixture. A mixture can 
easily be separated using a separation technique. 


Task 1 


Use this information to define: 


Element:  .........................................................................................................  


Compound:  ......................................................................................................  


Mixture:  ..........................................................................................................  


Task 2 


Give an example of each. 


 Example Chemical formula 


Element   


Compound   


Mixture   


Task 3 


We give chemicals symbols so they are easy to identify. We can use these symbols to help us 
work out if they are an element, compound or mixture. If it contains only one element (single 
chemical symbol then it is an element, if it contains 2 or more not separated by any spaces (only 
small numbers) then it is a compound. Mixtures are normally words or separated with an ‘and’. 


Sort the following symbols into elements, compounds and mixtures, naming them where you 
can. 


Ca HCl CO2 K Fe 


C N H2O Li CH4 


salty water H2SO4 Al2O3 O2 KNO3 


Al air milk H2  







Elements, compounds and mixtures – worksheet 
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Element Mixture Compound 


   


Task 4 


We need different techniques to separate either compounds or mixtures.   


Look at the information below and draw lines to connect the technique to what it can be used 
for and then to an example. 


Separation 
Technique 


What type of mixture it 
is used to separate 


Examples of 
mixtures 


Filtration Used to separate liquids 
mixed together 


Salt and water 


Distillation Used for a soluble solid 
in a liquid 


Sand and water 


Crystallisation 
 


Used for insoluble solids 
in a liquid 


Ethanol and 
water 


 


  







Elements, compounds and mixtures – worksheet 
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Task 5 


Look at the particle diagrams below and look back at your definitions of an element, compound 
and mixture. Use the information to identify what each diagram represents: 


 


a. Which substances are elements? 


 ...........................................................................................................  


b. Which substances are compounds? 


 ...........................................................................................................  


c. Which substances are mixtures? 


 ...........................................................................................................  


Task 6 


Look at the table of information and identify how many elements there are in each compound. 
Can you name each element as well? 


Name of compound 
Chemical 
formula 


Number of elements in 
the compound 


Names of elements in 
the compound 


magnesium oxide MgO 2 magnesium, oxygen 


potassium oxide K2O   


Iron sulphide FeS   


potassium hydroxide KOH   


calcium carbonate CaCO3   







Elements, compounds and mixtures – worksheet 


© www.teachitscience.co.uk 2016 25798 Page 4 of 4 


Answers 


Task 3 


Element Mixture Compound 


Ca milk Al2O3 


Fe air H2SO4 


C salty water CH4 


K  KNO3 


Li  CO2 


N  H2O 


O2  HCl 


Al   


Task 4 


Separation 
Technique 


What type of mixture it 
is used to separate 


Examples of 
mixtures 


Filtration Used to separate liquids 
mixed together 


Salt and water 


Distillation Used for a soluble solid 
in a liquid Sand and water 


Crystallisation 
 


Used for insoluble solids 
in a liquid 


Ethanol and 
water 


Task 5 


a. Which substances are elements?   A, H, F 
b. Which substances are compounds?  D, E, G 
c. Which substances are mixtures? B, C,  


Task 6 


Name of compound Chemical 
formula 


Number of elements in 
the compound 


Names of elements in 
the compound 


magnesium oxide MgO 2 magnesium, oxygen 


potassium oxide K2O 2 potassium, oxygen 


Iron sulphide FeS 2 iron, sulfur 


potassium hydroxide KOH 3 
potassium, oxygen, 


hydrogen 


calcium carbonate CaCO3 3 calcium, carbon, oxygen 
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Elements, compounds and mixtures

Make models of elements and compounds using formulae.

Define elements, mixtures and compounds.

Identify different elements, mixtures and compounds.

Describe the differences between elements and compounds.
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Describe what is meant by an element, compound and mixture

Starter

Using your sticky notes write an answer for each of these questions then stick it on the board at the front.

(Make sure to write your name on the note)



Stick it on green if you are really confident. Amber if you are fairly confident. Red if you aren't sure.

What is an element?

What is a compound?

What is a mixture?





© www.teachitscience.co.uk 2018

28411

‹#›

Teaching notes

Give the students sticky notes and draw green, amber and red sections on the whiteboard. They will each need another sticky note for the plenary to repeat the activity.

2



What are elements?

Look at the diagrams of 3 different elements below. 

What can you say about elements from these diagrams?































Elements are made from one type of atom only. 

An atom is the smallest amount of an element. 

Atoms can be found on their own, molecules or arranged in large lattices.

Can you think of an example? 
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Teaching notes

Ask students to make statements about elements using the diagrams before revealing the answer.
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The periodic table

The periodic table is a special way of organising all the elements. 

If you see a symbol from this table on it’s own, it is an element.
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What is a compound?

Look at the diagrams of 3 different compounds below. 

What can you say about compounds from these diagrams?





























A compound consists of two or more elements chemically joined together by bonds. They can form molecules or large lattices.

Can you think of an example?

Examples of compounds include: water (H2O), sodium chloride (NaCl), nickel chloride (NiCl2). 

Basically anything that sounds like the names of two elements combined.
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Task – peer review

You have two minutes to swap your list of elements, compounds and mixtures with the person next to you. 

Using your new definitions check and correct their elements, compounds and mixtures.
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Element, compound or mixture?

1. Write on your whiteboards E if you think its an element M for mixture and  C for a compound.

Element

Magnesium

12

Mg

24.305
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© Images of elements, 2016, images-of-elements.com/magnesium.php
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Element, compound or mixture?



2. Write on your whiteboards E if you think its an element M for mixture and  C for a compound.

Compound
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Element, compound or mixture?

3. Write E, M or C on your whiteboard. 

Only hold it up when told to.

Element
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Element, compound or mixture?

4. Write E, M or C on your whiteboard. 

Only hold it up when told to.

Mixture
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Element, compound or mixture?

5. Write E, M or C on your whiteboard. 

Only hold it up when told to.

Element

Lithium

3

Li

6.941
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Lithium metal, freshly cut / Credit: Martyn F Chillmaid / Science Photo Library / Universal Images Group / Copyright © Martyn F Chillmaid / For Education Use Only. This and millions of other educational images are available through Britannica Image Quest.  For a free trial, please visit www.britannica.co.uk/trial
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Element, compound or mixture?

6. Write E, M or C on your whiteboard. 

Only hold it up when told to.

Compound

Magnesium oxide formed by burning magnesium
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© Adam Redzikowski, 2015, commons.wikimedia.org/wiki/File:Magnesium_oxide_sample.jpg
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Element, compound or mixture?

7. Write E, M or C on your whiteboard. 

Only hold it up when told to.

Compound

Iron reacts with oxygen and rusts.
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Element, compound or mixture?

8. Write E, M or C on your whiteboard. 

Only hold it up when told to.

Mixture
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Magnet attracts iron filings mixed in sand/ Credit: Fundamental Photographs, Inc / Copyright © Fundamental Photographs, Inc. / For Education Use Only. This and millions of other educational images are available through Britannica Image Quest.  For a free trial, please visit www.britannica.co.uk/trial
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Element, compound or mixture?

9. Write E, M or C on your whiteboard. 

Only hold it up when told to.

Element
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Magnet attracts iron filings mixed in sand/ Credit: Paul Silverman / Fundamental Photographs, Inc. / Universal Images Group / Copyright © Fundamental Photographs, Inc. / For Education Use Only. This and millions of other educational images are available through Britannica Image Quest.  For a free trial, please visit www.britannica.co.uk/trial
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Model molecules

The coloured spheres represent different atoms and the plastic connectors are the bonds that join atoms together.

Atoms can be joined together by bonds.

Two or more of the same atom bonded together are called elements.

Two or more different atoms bonded together are called compounds.

The small number to the right of the atomic symbol is how many atoms of that element there are in that molecule.

Oxygen has the formula O2

That means it is a molecule made of 

2 oxygen (red) atoms.

Is it an element or a compound?

Water has the formula H2O.

It is a molecule made of 2 hydrogen atoms (white) and one oxygen atom (red).

Is it an element or a compound?
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Teaching notes

Use Molymod atoms to build some molecules.
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Task

Can you build the molecules below, are they elements or compounds? Why? (Use play dough and cocktail sticks)

Also describe how many bonds each molecule has.

		Easy		hydrogen (H2)		chlorine (Cl2)		hydrochloric acid (HCl)

		Medium		nitrogen (N2)		methane (CH4)		ammonia (NH3)

		Hard		carbon dioxide (CO2)		sulfur dioxide (SO2)		water (H2O)

		Challenge		ethanol (alcohol) CH3-CH2-OH				



carbon atoms = black, hydrogen atoms = grey, oxygen atoms = red, 

nitrogen atoms = blue, chlorine atoms = green, sulfur atoms = yellow

Key
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Teaching notes

Provide students with Molymod components or plasticine and small sticks to produce models. 
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Plenary review

Using your sticky notes write an answer for each of these questions then stick in on the board at the front.



Stick it on green if you are really confident. Amber if you are fairly confident. Red if you aren't sure.

What is an element?

What is a compound?

What is a mixture?
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Define sements, mixtures and compounds.
Identify different dements, mixtures and
‘compouncs.

Describe the ciffrences batwesn semsnts and
compounds.

Make modts of sements snd compouncs: usig
formoe,
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