
To do 
Carry out the following tests on your samples and record the results on the separate results tables. You will gather more data if you work as a team and exchange information with other people in your group.
SAFETY: Wear eye protection for all tests
	Appearance

Describe the chemical. Include the colour, if it is shiny or dull, and if it looks crystalline.
	Effect of heat

[image: ]
Place a small sample of the chemical in a bottle top and heat very gently with a Bunsen burner. If it melts, stop heating immediately. If it does not, then it can be heated more strongly.  

If any samples catch fire, it is easiest to put out the fire by placing a heatproof mat over the bottle top.

Do NOT heat samples H or J like this.


	Dissolving in water
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Place a small amount of the chemical into a small beaker and add some water. Stir to see if it dissolves.  
	



There are other properties which could be tested and you will be given the results of these tests. 

Hardness – This can be tested by trying to bend the piece, if it is big enough, or scratch it with a nail. It can be difficult to test the hardness of a powder.

Conduction of electricity – This can be tested by placing a small amount of the chemical onto a piece of paper, and touching it with two graphite electrodes in a circuit with a power pack and a bulb. If it is a powder it can be difficult to test.

Dissolving in cyclohexane – This can be done in a similar way to the test for dissolving in water. Cyclohexane is HIGHLY FLAMMABLE and so this will be demonstrated at the end of the practical work when all the Bunsen burners have been turned off.
Complete the tables with the results of your experiments.
Name _____________________________________________________
Substance A
	Description
	

	Effect of heat
	

	Solubility in water
	

	Solubility in other solvent – cyclohexane
	

	Conduction of electricity as solid
	Does not conduct electricity

	Conduction of electricity in solution in water for those that are water soluble
	Solution in water conducts electricity and bubbles of gas appear at each electrode

	Hardness
	Very hard and brittle


Substance B
	Description
	

	Effect of heat
	

	Solubility in water
	

	Solubility in other solvent – cyclohexane
	

	Conduction of electricity as solid
	Does not conduct electricity

	Conduction of electricity in solution in water for those that are water soluble
	Not tested

	Hardness
	Very hard not brittle


Substance C
	Description
	

	Effect of heat
	

	Solubility in water
	

	Solubility in other solvent – cyclohexane
	

	Conduction of electricity as solid
	Solid conducts electricity

	Conduction of electricity in solution in water for those that are water soluble
	Not tested

	Hardness
	Quite easy to bend as a sheet, very hard as a lump. Can be beaten into sheets.



Substance D
	Description
	

	Effect of heat
	

	Solubility in water
	

	Solubility in other solvent – cyclohexane
	

	Conduction of electricity as solid
	Does not conduct electricity

	Conduction of electricity in solution in water for those that are water soluble
	Solution in water conducts electricity and bubbles of gas appear at each electrode

	Hardness
	Difficult to test as it is a powder



Substance E
	Description
	

	Effect of heat
	

	Solubility in water
	

	Solubility in other solvent – cyclohexane
	

	Conduction of electricity as solid
	Does not conduct electricity

	Conduction of electricity in solution in water for those that are water soluble
	Solution in water does not conduct electricity

	Hardness
	Easy to crush to a powder



Substance F
	Description
	

	Effect of heat
	

	Solubility in water
	

	Solubility in other solvent – cyclohexane
	

	Conduction of electricity as solid
	Solid conducts electricity

	Conduction of electricity in solution in water for those that are water soluble
	Not tested

	Hardness
	Hard. Can be bent





Substance G
	Description
	

	Effect of heat
	

	Solubility in water
	

	Solubility in other solvent – cyclohexane
	

	Conduction of electricity as solid
	Does not conduct electricity

	Conduction of electricity in solution in water for those that are water soluble
	Not tested

	Hardness
	Very soft



Substance H
	Description
	

	Effect of heat
	

	Solubility in water
	

	Solubility in other solvent – cyclohexane
	

	Conduction of electricity as solid
	Does not conduct electricity

	Conduction of electricity in solution in water for those that are water soluble
	Not tested

	Hardness
	Very brittle



Substance I
	Description
	

	Effect of heat
	

	Solubility in water
	

	Solubility in other solvent – cyclohexane
	

	Conduction of electricity as solid
	Does not conduct electricity

	Conduction of electricity in solution in water for those that are water soluble
	Not tested

	Hardness
	Very hard




Substance J
	Description
	

	Effect of heat
	

	Solubility in water
	

	Solubility in other solvent – cyclohexane
	

	Conduction of electricity as solid
	Does not conduct electricity

	Conduction of electricity in solution in water for those that are water soluble
	Not tested

	Hardness
	Very brittle



Substance K
	Description
	

	Effect of heat
	

	Solubility in water
	

	Solubility in other solvent – cyclohexane
	

	Conduction of electricity as solid
	Conducts electricity

	Conduction of electricity in solution in water for those that are water soluble
	Not tested

	Hardness
	Very hard







To answer
Chemists put chemicals into particular groups.
Put the letter of the chemicals you tested next to the group you think they fit in best. If there are any chemicals which are really difficult to place try to explain why. Which of their properties do not seem to fit the groups?
Typical properties
	Giant covalent
· Have very high melting and boiling points
· Do not dissolve 
· Hard
· Do not conduct electricity








	Giant ionic
· Crystalline solid
· Have high melting and boiling points
· Many dissolve in water
· Does not conduct electricity as a solid
· Conduct electricity when molten or dissolved
· Hard and often brittle


	Metallic
· Have a shiny appearance
· Have high melting and boiling points
· Do not dissolve in water or cyclohexane
· Hard and malleable
· Conduct electricity when solid







	Small molecular
· [bookmark: _GoBack]Typically gases, liquids or soft solids
· Have low melting and boiling points
· May dissolve in non-polar solvents  such as cyclohexane
· Do not dissolve in water
· Do not conduct electricity




Chemical ________ is hard to place because__________________________________________
______________________________________________________________________________
______________________________________________________________________________
I think it should be placed in the group ________________ because ______________________
____________________________________________________________________________________________________________________________________________________________
Assessing learning
Look at the descriptions of the chemicals below, and the typical properties of giant covalent, giant ionic, metallic and small molecular substances (on previous sheet).
	Lithium chloride
Dissolves in water
High melting point
Conducts electricity when dissolved
	
	Water
Conducts electricity at high voltage
Melts at 0 ˚C
	
	Diamond
Very hard
Very high melting and boiling point
Does not conduct electricity



In your answers to these questions, use evidence both to back up your answers and to argue against any of the statements that you disagree with.
1  Amy says that lithium chloride must be a giant covalent structure because it has a high melting point. Is she right?
____________________________________________________________
____________________________________________________________
____________________________________________________________
____________________________________________________________

2  Beth says diamond must be giant covalent because it does not conduct electricity. Is she right?
____________________________________________________________
____________________________________________________________
____________________________________________________________
____________________________________________________________

3  Connor says that water must be ionic because it conducts electricity. Is he right?   
____________________________________________________________
____________________________________________________________
____________________________________________________________
____________________________________________________________ 
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