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	THE CARBON CYCLE
	N4


The element carbon is present in all living things, both plants and animals.
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Carbon is also present in fuels. 
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Carbon circulates in the atmosphere and oceans in the form of carbon dioxide, CO2.
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THE GREENHOUSE EFFECT
Carbon dioxide in the atmosphere traps heat coming from the sun.  This is called the GREENHOUSE EFFECT.  The greenhouse effect warms the atmosphere. 
The level of carbon dioxide in the atmosphere has been increasing due to:
· Increased burning of carbon based fuels.
· Deforestation of rain forests.
Scientists studying the climate think that changes in the weather over the last century could be due to global warming.
Governments have a tried to get agreement on limiting the emissions of carbon dioxide.
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	REFINING CRUDE OIL
	N4



Oil straight from the ground is called CRUDE OIL.  Crude oil is a mixture of many different HYDROCARBONS.

As it comes out of the ground, crude oil cannot be used for anything.  
	DICTIONARY  - HYDROCARBON
A HYDROCARBON is a compound made from hydrogen and carbon ONLY.



The hydrocarbons have to be separated in order to be useful.  Separating the hydrocarbons in crude oil is called REFINING.
The hydrocarbons in crude oil have different boiling points.
Distillation is the separation technique used to separate liquids of different boiling points.

DISTILLATION OF CRUDE OIL
AIM:
To separate the different hydrocarbons in crude oil by distillation.
Crude oil is heated in the round bottomed flask and the hydrocarbons collected in the test tubes as the temperature increases.


THE FRACTIONS
Complete the following table.

	Boiling Range (oC)
	Colour
	Viscosity
	Flammability

	0 – 60
	
	
	

	60 – 120
	
	
	

	120 – 180
	
	
	

	180 – 240
	
	
	

	above 240
	
	
	



	DICTIONARY  - VISCOSITY
VISCOSITY is a measure of how easily a liquid flows,
(i.e. the runniness of a liquid.)


MOLECULE SIZE AND PROPERTIES
The fractions from crude have different properties due to differences in the molecules in each fraction.
The table shows the fractions, which are obtained from crude oil in an oil refinery.
Complete the following table.
	Fraction Name
	No. of C atoms in the molecules
	Boiling Range (oC)
	Trend in Properties

	
	
	
	State
	Colour
	Viscosity
	Flammability

	Refinery gas
	
	
	gas
	
	
	

	Gasoline (petrol)
	
	
	
	
	
	

	Naphtha
	
	
	
	
	
	

	Kerosine (paraffin)
	
	
	
	
	
	

	Gas oil (diesel)
	
	
	
	
	
	

	Lubricating oil
	
	
	liquid
	
	
	


CONCLUSION
As the hydrocarbon molecules get larger their properties change.
Small molecules have a low boiling point and are gases.  They are very flammable and burn with little smoke.

The liquids with low boiling points are very flammable because they evaporate easily producing a lot of vapour, which catches fire easily.
	DICTIONARY  - VOLATILE
Liquids with LOW BOILING POINTS are described as being VOLATILE because they readily evaporate.  Flammable liquids are volatile.


The large hydrocarbon molecules have high boiling points, and as a result do not readily evaporate.  They are dark in colour, not very flammable, and when they burn they produce a lot of smoke. 
THE FRACTIONATING TOWER
All crude oil has to be distilled in order to separate out the hydrocarbons.
Crude oil is distilled in an oil refinery in a FRACTIONATING TOWER.




























The hydrocarbons, which remain liquid, fall to the bottom of the tower when they enter the tower.
THE FRACTIONS AND THEIR USES
Complete the following table.

	Fraction
	Number of carbon atoms
	Use of fraction

	Refinery gas
	
	

	Gasoline (petrol)
	
	

	Naphtha
	
	

	Kerosene (paraffin)
	
	

	Gas oil (diesel)
	
	

	Lubricating oil / waxes
	
	

	Residue
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Plants absorb CO2 during photosynthesis to produce carbohydrates and oxygen.
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Carbon returns to the atmosphere in CO2 during respiration and burning of fuels.
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Carbon passes to animals in compounds in food.
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Carbon has been locked up in the compounds in fuels.
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FOSSIL FUELS





plankton





crude oil





round bottomed flask





thermometer





condenser





Cold water in





Cold water out to sink





Hydrocarbons collecting





The hydrocarbons, which are collected, are called FRACTIONS.  Each fraction has a range of boiling points.








REFINERY GAS








C1 – C4








LOW TEMPERATURE








Temperature decreases





C5 – C8








GASOLINE (PETROL)








The different hydrocarbon vapours pass up the tower and condense back to liquid at the level that matches their boiling point.








C8 – C10








NAPHTHA








C10 – C14








KEROSINE (PARAFFIN)








Crude oil is heated to 350 ºC before entering the tower.  Many hydrocarbons boil below this temperature and vaporise. 





C14 – C19








GAS OIL (DIESEL)








LUBRICATING OIL / WAXES








C19 – C35�








HIGH TEMPERATURE








Over C35 �








RESIDUE








FRACTIONATING TOWER
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