Alkanes – A group of hydrocarbons

Information
Hydrocarbons are compounds that contain hydrogen and carbon atoms.




The alkanes are one type of hydrocarbon.

Alkane molecules are carbon atoms linked together in a chain, with hydrogen atoms joined to each carbon.

They can be drawn like this:
    H  H  H  H  H   H

      |     |     |     |     |      |

        H - C- C- C- C- C - C – H      
Formula = C6H14
     |     |     |     |     |      |

     H  H  H  H  H   H

 Rules to remember :  
Each Carbon atom always forms four bonds.




     

Each Hydrogen atom forms just one bond.
Task1  
Copy the information into your books.  Copy and complete the table  

below.

	Name
	Formula
	Diagram

	
	CH4
	     

	Ethane
	
	

	Propane
	
	

	Butane
	
	

	
	C5H12
	

	Hexane
	C6H14
	

	Decane
	C10H22
	


Alkanes -  Their Properties

Information:
The alkanes are one group of hydrocarbons.

They have similar properties that change as the length of the carbon chain increases.

Alkanes:

·  Are Flammable. They react with oxygen to produce carbon dioxide and water.  They become less flammable as the number of carbon atoms in the chain increases.

· boiling point increases as the chain length increases. This is because long chains are heavier and become tangled. This makes the chains harder to separate.

· Are more viscous (thicker liquid) if the carbon chain is longer.

Example: Methane will have a lower boiling point and burn more easily than Decane. 

Task 1    Copy the information above.

Task 2 
Put these alkanes in order of boiling point, from lowest to highest; Ethane, Methane, Hexane, Propane, Butane.

Task 3
Three hydrocarbons have the following properties;


Compound A is a gas at room temperature and burns very well.


Compound B is a gas at room temperature, but burns less efficiently


Compound C is a flammable liquid.


The compounds are Methane, Ethane and Hexane.  Which is which? Explain your answer fully.

Task 4
Write the word equation for the combustion of propane.

Extension
Write the balanced formula equation for this reaction.

Oil Formation
Aim:
To find out how oil is formed, by processes that take millions of years.

Information

Like coal and gas, oil is a fossil fuel.  Fossil fuels are made from ancient living things. Fossil fuels take millions of years to form. 

How oil is made

Most oil is thought to have come from plankton, which are very simple sea creatures. When plankton died they sank to the seabed.  A fine layer of mud covered the organisms.  This mud prevented oxygen from reaching the dead organisms and stopped them from being eaten by other animals.

As the layers of mud became thicker, the plankton were squashed by the sediments above and heated from below. The plankton became crude oil, due to the action of heat and pressure. Crude oil is less dense than water and so moves upwards and collects within rock, like water is trapped in a sponge.  Rocks that hold oil are called reservoir rocks.  The oil would continue to rise until it reached a layer of rock that is non-porous (called caprock).  Oil can not move through this rock and is trapped.

[image: image1.emf]


Oil deposits Oil and gas are formed from the remains of microscopic animals that were deposited on the ocean floor. After burial with mud they decomposed into liquid hydrocarbons - oil. These deposits tended to filter through porous rock until they became trapped under impermeable shales. 

[image: image2.emf]


Tasks

· Either make your own notes on how oil is formed, or copy the

sentence cards in the correct order.

· Stick in the diagram showing oil deposits.

·  Label the layer of reservoir rock and the layer of caprock.

· Answer the questions below.

[image: image3.emf]


Questions

1. What is cap rock?

2. What is reservoir rock?

3. How long does oil take to form? Why is oil a fossil fuel?

4. Give an example of a type of rock that could be found above oil deposits? Explain your answer.

5. Geologists are experts on rock. They are often used when companies are searching for oil.  Explain why these scientists are used. 

6. Oil is eventually going to run out. Explain why this will happen.


Marine algae die.


The algae eventually turn to oil.


They sink to the seabed.


The mud builds up in layers.


The oil becomes trapped by cap rock.


The algae decompose slowly.


The algae are covered with mud.


The oil rises through reservoir rock.


The algae are squashed by the weight of the mud above.


Marine algae die.


The algae eventually turn to oil.


They sink to the seabed.


The mud builds up in layers.


The oil becomes trapped by cap rock.


The algae decompose slowly.


The algae are covered with mud.


The oil rises through reservoir rock.


The algae are squashed by the weight of the mud above.
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Oil Refining 

Aim:
To find out how crude oil is refined by separating it into different fractions.


Information: Crude oil is a mixture of many different sized 

hydrocarbons. The size of a hydrocarbon determines it’s properties and so in turn what it can be used for. This means that for crude oil to be of use it must be separated into different fractions, which each contain hydrocarbons of similar sizes. This process is called refining.

Oil refining:


This process can happen because longer hydrocarbons boil at higher temperatures than shorter hydrocarbons. 

Oil is heated and evaporated. The mixture of gases is pumped into a fractionating column. As the gases rise up the tower, they cool down and so condense. The resulting liquid can be collected. Long hydrocarbons condense and are collected lower down the tower than the shorter chains, which have lower boiling points


 Tasks:


· Either make notes on how the fractionating column works or put the cards in order and copy them into your books 

· Use the information in the table below to complete the labels (A to G) on the diagram provided.

	Fraction
	Boiling point

	Bitumen
	Solid

	Refinery gas
	Below 25oC

	Light Gas oil
	Around 260oC

	paraffin
	Around 180oC

	petrol
	Around 70oC

	Naptha
	Around 140oC

	Heavy gas oil
	Around 340oC


· Answer the questions below as full sentences

1. What property does the fractionating tower use to separate crude oil into fractions?

2. Give the name of the fraction that will have the shortest carbon chains

3. Which fraction has the longest chains? Explain how you can tell

4. Which 3 fractions would burn most easily? Explain your reasoning.

5. Which fraction is unlikely to burn? Why?

Crude oil is a mixture of different alkanes.

The crude oil is pumped into a fractionating tower.

Crude oil is heated to over 400OC.

The gases begin to rise up the tower.

Solids are removed from the base of the tower.

Smaller molecules condense higher in the tower.

These are collected as gases at the top of the tower.

Most of the oil evaporates and becomes a gas.

The liquid can be collected.

They condense low down in the tower.

As the gases rise, they cool down.

Large molecules have a higher boiling point.

Some molecules do not condense at all.

The Alkenes

Information

The alkenes are another group of hydrocarbons. They are different from the alkanes because they have one double bond.


Alkenes are more reactive than alkanes because their double bond can be opened up and another atom joined to it. Alkenes are said to be unsaturated because more atoms can be added to them.

Example The reaction of Ethene with hydrogen.



Testing for alkenes
Alkenes turn orange bromine water into a colourless solution.





This happens because Bromine adds on to the alkene.


Task 1
Copy and complete the table below:

	Alkene
	Formula
	Diagram

	Ethene
	
	

	Propene
	
	

	
	C4H8
	

	Pentene
	
	

	
	C6H12
	


Task 2
Complete the questions below as full sentences:

Q1
What is the difference between alkanes and alkenes?

Q2
What does unsaturated mean?

Q3
Which of these chemicals are unsaturated?


Propane, Decane, Ethene, Propene, Decene and Heptane.

Q4
Describe what you would see if propene was mixed with bromine water.


Write an equation to show this reaction.

Q5
What would be formed if hydrogen was added to propene? Write an equation to show this reaction.

Task 3
Copy the summary below:

Cracking Hydrocarbons

Information:


Oil refining produces more long chain hydrocarbons than are needed.

Short chain hydrocarbons are more useful.

So long hydrocarbon chains are cracked.  Cracking is the process that changes long hydrocarbon chains into shorter hydrocarbon chains.

Cracking is important for two reasons:

· It turns long chain hydrocarbons into more useful short ones. E.g. Naptha can be cracked to produce gasoline.

· It always produces alkenes such as ethene or propene, which are used to make plastics.

This is an example of the sort of reaction that happens during cracking:



This process occurs when Decane is heated to 800oC with a catalyst. A catalyst is a chemical that speeds up the rate of a reaction without being used up. Cracking that makes use of this type of chemical is called catalytic cracking.

Task 1 
Either make your own notes or copy the information.

Task 2
Complete the questions below as full sentences.

Q1
What is cracking?

Q2
Suggest why short chain hydrocarbons are more useful than long chain hydrocarbons.

Q3
What is a catalyst?

Q4
Give two reasons why cracking is carried out on oil.

Polymers and Plastics

Information:


We have already seen that alkenes have a double bond.  Alkenes, being unsaturated are more reactive than Alkanes.  Small alkene molecules (called monomers, mono = one) can open up their double bonds and join together to form long chains called polymers (poly = many).  This reaction is called polymerisation and will only occur under pressure and with the addition of a catalyst.

Example:
During polymerisation, up to 50 000 molecules of ethene join together to form polyethene.


Ethene




A small section of a Poly(ethene) molecule
(The monomer)





(The polymer)

In this case there is only one product. When monomers join together and form only one polymer, the reaction is called addition polymerisation. 

The naming of polymers

There are many different polymers, each with different properties.  They are named depending upon which monomer is used to make them. 

Propene will polymerise to form polypropene.  

Styrene will form a polymer called polystyrene. 

Plastics are polymers that can be formed into any shape. They are strong, cheap and light.

Task 1
Copy the information above.

Task 2
Complete the questions below

Q1
What is polymerisation?

Q2
What is addition polymerisation?

Q3
How is poly(ethene) made? Draw diagrams to help your explanation.

Q4
Suggest what plastics might be used for.  Why might they not be as cheap as they once were?

Q5
Copy and complete the table below.

	Monomer


	Polymer

	ethene
	

	
	polystyrene

	chloroethene
	

	
	Poly(tetrafluoride)

	phenylethene
	


A








B





C





D





E





F








G





long chain molecules are collected low down in the tower





Short chain molecules collected high up in the tower





Hot gases





Cooling down





Fraction





Fractionating column





Summary: 


Alkenes have a double bond


They are more reactive than alkanes


Decolourise bromine water


Are unsaturated
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		 |     |
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	 |     |
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	   \        /


         C = C


	   /	        \


	H	         H
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H         H	H	   H


	   \        /


	   C = C       + H2


	   /	  \


	H	   H





Ethene is 


unsaturated
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 |     |


   H – C – C – H


           |     |


          H   H





Ethane has no double bonds, so it is saturated.





	      H	  H


	       |     |     
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	       |	   |


	      Br	  Br











	           H	   H


	   \        /
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	   /	  \
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H H H H H 		H  H H 		H  H


	|   |   |    |   |  	 	|     |   |   		|     |


        H- C-C-C-C-C-H 	+	C=C-C-H   +	C=C


	|   |   |    |   |   		|         |     	|     |


	H H H H H 		H      H  		H  H





            Pentane C5H12             Propene C3H6       Ethene C2H4





  	H H H H H H H H H H


	|   |   |    |   |   |   |   |   |   |


        H- C-C-C-C-C-C-C-C-C-C-H
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	H H H H H H H H H H





                Decane











   H    H    H    H    H    H    H


    |      |       |      |      |      |      |


--C  - C  -  C  - C -  C – C -  C--


    |      |       |      |       |      |      |


   H    H    H    H     H    H    H





Pressure 


and catalyst
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