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	Requirements per student*/group of students
	Notes

	Paraffin oil


	Medicinal or heavy paraffin oil

	Aluminium oxide powder

Or porcelain pieces from broken evaporating basins or crucibles
	

	Bromine water


	Dispense from fume cupboard

Add 1 cm3 per bromine to 1 dm3 of water to make bromine water

	Glass or ceramic wool


	

	Boiling tube


	

	Delivery tube
	The longer the glass tubing is before any plastic tubing is attached the better – no plastic would be ideal

	Bowl and beehive shelf


	Or ice cream container



	Gas jar and lid


	

	Dropping pipette
	

	Bunsen burner


	

	Heat-proof mat
	



Technician Worksheet








� 


        Highly flammable 


� EMBED PBrush  ���  � EMBED PBrush  ���


        Harmful   Irritant








Activity 16:   Cracking of paraffin oil


	





Student Worksheet











Activity 16:   Cracking of paraffin oil








Procedure


Place some mineral wool in the bottom of the boiling tube and add the paraffin oil to a depth of 1 cm.


With the boiling tube nearly on its side, place a layer of aluminium oxide or porcelain pieces in the dry part of the tube.


Set up the apparatus as shown in the diagram (Student Worksheet) – either in a fume cupboard or in a well ventilated laboratory


Using the hottest flame to heat the aluminium oxide strongly; it may be necessary to heat the paraffin also.


Test any gas collected in the boiling tube by shaking with bromine water.


When no more gases are produced remove the delivery tube from the water before removing the heat – this will avoid the chance of suck-back. 


Test a small amount of the paraffin with bromine water.





Notes


The paraffin oil should be largely trapped by the glass wool.


If plastic tubing is used in the delivery tube there is a danger that it will melt towards the end of the experiment.


Depending on the size of the gas jar, the first gas jar of gas may prove negative for an alkene.











Questions


Suggest what the role of the aluminium oxide is in this reaction.


In industry the aluminium oxide is fluidised by blowing gases through the powder. How does this help the reaction?


Explain why this reaction would not have worked in a school laboratory without the aluminium oxide.


Why are large alkanes cracked in industry?


Write an equation for the reaction between ethene and bromine. What type of reaction is this?








Answers


C18H38	� C16H34 + C2H4





Paraffin oil will not decolourise bromine water whereas the gas collected should.





Aluminium oxide is a catalyst.





A greater surface area of aluminium oxide provides a faster reaction.





Thermal cracking without a catalyst requires a temperature of 900 oC which is beyond most Bunsen burners.





Large alkanes are cracked to produce smaller alkanes which may be more in demand as well as alkenes which are used to make polymers and other organic chemicals.





C2H4 + Br2 � C2H4Br2





This is an addition reaction.








From the examiner… 


It is essential to know the general formulae of alkanes and alkanes.


Cracking is a thermal decomposition reaction and more than one reaction usually happens at the same time.


Check that the number of carbons and the number of hydrogens are the same on each side of your equation.








Teacher Worksheet








Safety


Wear eye protection.


Alkanes and alkenes are highly flammable and harmful/irritant.


The bromine water is harmful. 


						








Diagram


�





Analysis of results


Present your results in a suitable format.


Write an equation for the cracking reaction assuming that the paraffin is C18H38 and that the gas is C2H4.














Procedure


Place some mineral wool in the bottom of the boiling tube and add the paraffin oil to a depth of 1 cm.


With the boiling tube nearly on its side, place a layer of aluminium oxide or porcelain pieces in the dry part of the tube.


Set up the apparatus as shown in the diagram – either in a fume cupboard or in a well-ventilated laboratory


Using the hottest flame heat the aluminium oxide strongly; it may be necessary to heat the paraffin also.


Test any gas collected in the boiling tube by shaking with bromine water.


When no more gases are produced remove the delivery tube from the water before removing the heat – this will avoid the chance of suck-back. 


Test a small amount of the paraffin with bromine water.








Equipment/materials


Heavy paraffin oil (alkane) 


Aluminium oxide powder 


Glass or ceramic wool  


Boiling tube with delivery tube


Bowl


Gas jar and lid


Bromine water


Dropping pipette


Beehive shelf


Bunsen burner


Heat-proof mat











Objective				


Be able to produce ethene from paraffin oil.


Be able to test for an alkene.








�     � EMBED PBrush  ���


         Highly      Harmful
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Irritant








Safety


Wear eye protection.


Alkanes and alkenes are highly flammable and harmful/irritant.


The bromine water is harmful and must be dispensed from a fume cupboard.








From the examiner…


It is essential to know the general formulae of alkanes and alkanes.


Cracking is a thermal decomposition reaction and more than one reaction usually happens at the same time.


Check that the number of carbons and the number of hydrogens are the same on each side of your equation.








Objective


Be able to produce ethene from paraffin oil.


Be able to test for an alkene.











Activity 16:   Cracking of paraffin oil








Safety


Wear eye protection.


Alkanes and alkenes are highly flammable and harmful/irritant.


The bromine water is harmful and must be dispensed from a fume cupboard.








Objective


Be able to produce ethene from paraffin oil.


Be able to test for an alkene.








Notes


This reaction should be carried out in a fume cupboard or in a well-ventilated laboratory.


Wear rubber gloves and use a fume cupboard to make the bromine solutions. 


Add 0.1 cm3 of bromine to 100 cm3 of water to make bromine water.


All boiling tubes should be stoppered if brought from the fume cupboard.
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