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 Alkene profile
Specification references

· C7.2.2 Reactions of alkenes

· WS1.2

Aims

In this activity students will work in small groups to create a profile of alkenes to illustrate their characteristic properties and reactions. The follow-up questions are designed to encourage students to apply their knowledge and understanding of alkenes.

Learning outcomes

After completing this activity, students should be able to:

· state a definition of an alkene

· give the names and draw the displayed formulae of the first four alkenes
· draw the displayed structural formulae for the products of the addition reactions between alkenes and hydrogen, water (steam), or a halogen

· state the products of a combustion reaction of an alkene

· predict the word and balanced symbol equations for the complete combustion of an alkene when the number of carbon atoms is given

· predict the word and balanced symbol equations, and describe the conditions, for the reactions between alkenes and hydrogen, water (steam), or a halogen.
Teacher notes

This activity should be done once the main features of alkenes have been introduced. The profile gives students the opportunity work in groups to produce a visually interesting poster or leaflet. Students should be encouraged to use molecular models to help with drawing structures and writing equations.

Two useful videos are:

Alkanes and alkenes
Testing alkenes with bromine water
It should be pointed out to students that the final comparison table of alkanes and alkenes should be seen as a useful revision exercise.
Task answers

	Name
	Molecular formula
	Displayed formula

	ethene
	C2H4
	[image: image2.png]




	propene
	C3H6
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	butene
	C4H8
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	pentene
	C5H10
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1 Profile

a Combustion



C2H4  3O2 ( 2CO2  2H2O
Ethene has a smokier flame than ethane because incomplete combustion occurs, which produces carbon/soot.
Alkenes are not used as fuels because they burn with a sooty flame and produce less heat.
b Reaction with hydrogen



60 °C and nickel catalyst are needed.


Product is ethane.
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written CH3CH​3


Equation C2H4  H2 ( C2H6
c Reaction with halogens

When bromine water reacts with ethene, the bromine water is decolourised (goes from orange to colourless).
Product is:
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Equation C2H4  Br2 ( C2H4Br2
d Reaction with steam

Conditions: high temperature and pressure, acid catalyst

Product is ethanol:
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Equation C2H4  H2O ( C2H5OH
It is used in industry to manufacture ethanol.
Answers to main questions

2 A functional group is the atom or group of atoms that gives a family of organic compounds its particular reactions.
(1 mark)

A homologous series is a family of organic compounds with the same functional group.
(1 mark)

A displayed formula shows all the atoms and bonds in the molecule.
(1 mark)
3 a
i
General formula of alkenes is CnH2n.
(1 mark)


ii 
Octene is C8H16.
(1 mark)

b
Alkenes are unsaturated because their molecules do not contain the maximum number of hydrogens possible.
(1 mark)

c
i
The reactant adds on across the double bond.
(1 mark)


ii
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(1 mark)
4 Add a few drops of bromine water to each sample. The one that decolourises bromine water is the alkene. The alkane will not decolourise bromine water: it will stay orange.
(2 marks)
5 a
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(1 mark)
b
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(1 mark)
c
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(1 mark)
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(2 marks)
7 a
2C5H10  15O2 ( 10CO2  10H2O
(1 mark)

b
Smoky flame is due to incomplete combustion which produces soot.
(1 mark)
8 Similarities:
· Both are hydrocarbons (contain carbon and hydrogen only).
· Both are produced from crude oil.
· Both burn to produce carbon dioxide and water.
Differences:
	
	Alkanes
	Alkenes

	type of hydrocarbon
	saturated
	unsaturated

	type of bonds
	all carbon-carbon bonds are single bonds
	contain a carbon-carbon double bond

	general formula
	CnH2n+2
	CnH2n

	type of flame
	clean
	smoky

	reaction with hydrogen, steam, and halogens
	no reaction
	addition reactions

	bromine water test
	bromine water stays orange
	bromine water turns colourless







(at least 2 similarities and 4 differences for 6 marks)
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