
Hydrocarbons  

A compound which consists of carbon 
and hydrogen atoms only.  

Fuels  

Natural gas is a mixture of hydrocarbons in gas state. Methane, the main gas is 
used as a fuel in cooking.  

The fuels which are obtained from crude oil are fossil fuels. These are non-
renewable.  

Alkanes  
A saturated hydrocarbon 
General formula: 

CnH2n+2 
 
These are a homologous series of hydrocarbon. Each car-
bon atom forms 4 single covalent bonds 

Crude oil 
A finite resource made over millions of 
years 
Prehistoric animals, and algae die, and 
are compressed by mud and silt, which 
stops them decomposing. 
This results in crude oil. 
It is a mixture of different hydrocar-
bon compounds.  
Crude oil is an important source of use-
ful substances, including: 
 Fuels for vehicles, aircraft, ships, 

heating, power stations 
 Feedstock and raw materials for 

the petrochemical industry.   



Combustion of hydrocarbons 
Hydrocarbons react with oxygen in the air,  when they 
burn. This is an oxidation reaction., known as combustion. 
There are two types: 
Complete combustion 
Fuel + Oxygen  —> Carbon dioxide + water 
In the presence of excess oxygen , complete combustion 
occurs.  
Incomplete combustion  
Fuel + oxygen —> Carbon monoxide + water 
When oxygen is limited, some carbon atoms are only par-
tially oxidised, and produce carbon monoxide.  

Fractional distillation 
1. Crude oil is pumped into the 

fractional distillation column 
and is heated as it enters the 
bottom  

2. This allows crude oil to vaporise 
(become a gas) *Change in 
state= evaporation* 

3. As the gas vapours move up the 
column, they begin to cool 

4. Each different compound has a 
different boiling point, and they 
condense at different tempera-
tures *change in 
state=condensation* 

5. This allows the separation of 
different hydrocarbon com-
pounds. 



Cracking crude oil 

1. Large hydrocarbons from the distillation of crude 
oil which are not in great demand.  

2. Hydrocarbons are heated strongly, until they va-
porise (become a gas) *change in state= evapora-
tion* 

3. Vapours pass over a hot catalyst,  in a catalytic 
‘cracker’. The long chain hydrocarbons molecule, 
splits on the surface of the catalyst. This is an ex-
ample of thermal decomposition  

4. This leaves a mixture of smaller hydrocarbon mole-
cules.  

5. These smaller molecules are separated by fraction-
al distillation  

What is cracking? 

Conditions:  

Aluminium oxide (Al2O3) catalyst, 650°C 

Products: 

One alkane (saturated hydrocarbon– single C-C bonds) and 
one alkene (unsaturated hydrocarbon, contains a C=C double 
bond) 

The breaking down 
of long chain hy-
drocarbons into 

smaller, more use-
ful chains 

The smaller chains are more use-
ful. Cracking can be done by var-
ious methods including catalytic 
cracking and steam cracking. 



The combustion of fuels is a major source of 
atmospheric pollutants.  

1. Complete combustion– carbon dioxide is 
made– a leading greenhouse gas. This ab-
sorbs energy released as radiation from 
the surface of the earth 

2. Incomplete combustion– particulates and 
carbon monoxide are released. Carbon 
monoxide is a poisonous gas, which binds 
to the haemoglobin in red blood cells so 
your blood can not carry oxygen around 
the body, which could kill you. It is col-
ourless and odourless and so is not eas-
ily detected. 

3. Acid rain- Most fuels, including coal, con-
tain carbon and/or hydrogen and may also 
contain some sulfur impurities. When 
burnt, these react with oxygen in the air 
to form sulphur dioxide. When released, 
this gas goes into the atmosphere. It can 
mix with water in clouds to form dilute 
sulphuric acid- which falls as acid rain.  
Formation of nitrous oxides- The nitro-
gen in the atmosphere reacts with oxygen 
in the atmosphere due to the high tem-
peratures involved in burning fuels.  

Product Where it comes from: Problem it causes: 

carbon  

dioxide (CO2) 

Complete combustion of  hy-
drocarbons – carbon reacts 
with lots of oxygen. 

Greenhouse gas – causes 
global warming. 

carbon  

monoxide 
(CO) 

Incomplete combustion of 
hydrocarbons – carbon re-
acts with less oxygen. 

Toxic gas. It combines with 
haemoglobin in red blood 
cells, preventing oxygen 
combining  

sulphur  

dioxide (SO2) 

Sulphur impurities in fuels 
react with oxygen. 

Acid rain - affects wildlife & 
weathers/corrodes buildings. 

nitrogen  

oxides (NOx) 

Nitrogen in air reacts with 
oxygen at high temperatures 
in engines 

Acid rain - affects wildlife & 
weathers/corrodes buildings. 



 Early atmosphere: 
 
Volcanoes erupted to release lots of 
Carbon dioxide and water vapour 

At the 
start 
of this 
period 
the 
Earth’s 
atmos-
phere 
may 
have 
been 

like the atmospheres of Mars and Venus 
today, consisting of mainly carbon dioxide 
with little or no oxygen gas. 
 

The most popular theory is that the at-
mosphere was mainly carbon dioxide, with 
small amounts of methane and ammonia. 
About 4 billion years ago, the Earth 
cooled, the water vapour condensed and 
fell as rain, to form oceans 

Global warming and the greenhouse effect 
There is now a low concentration of carbon 
dioxide in the atmosphere. It is increasing 
and can lead to global warming. The green-
house gases are carbon dioxide, water va-
pour and methane. These gases help the 
Earth to maintain its temperature. Increas-
ing levels on these can cause global warm-
ing.  
 
What is the greenhouse effect? 
1. Short wavelength radiation from the 

sun pass through atmosphere and its 
absorbed by the Earth 

2. This is re-emitted as long wavelength 
radiation 

3. This is absorbed by greenhouse gases 
4. Greenhouse gases re-radiate it all di-

rections, including back to the Earth 
5. Earths temperature increases 

 The changing atmosphere: 

1. Absorption into the oceans– where the carbon dioxide is dissolved into the 
oceans, and formed a carbon precipitate that formed sediment. Marine life 
evolved and these carbonates form shells and bones. 

2. Absorption by plants and algae- Photosynthetic organisms use the energy from 
the sun to use up carbon dioxide and release oxygen. Cyanobacteria (early Pho-
tosynthetic organisms) – lived in shallow waters. Grew large colonies and pro-
duced sticky mucus. The mucus traps a layer of sand grains and other sedi-
ments. The organisms need to move above the sediment layer to get sunlight. 
The layers build up and produce stomolites. 



Climate change 
 

 Increasing carbon dioxide is produced by burning more fossil fuels 
 Methane (CH4) is a more powerful greenhouse gas as it better absorbs in-

frared radiation. It is released when oil and natural gas is extracted from 
the ground and processed 

 Livestock (Cattle) produce methane when digesting grass 
 Bacteria in landfill and rice ‘Paddy’ fields produce methane  

Effects of climate change 
 Ice caps melt —> rising sea levels —> coastal flooding and loss of sea ice at 

poles 
 Animals move away from habitats to cooler areas, or become extinct as they 

cannot survive at higher temperature 
 Weather patterns change– some areas become drier or wetter. More ex-

treme weather events (Storms/heatwaves) —> effect wildlife and growth of 
crops 

 Increased carbon dioxide —> more acidic gas in seawater —> lower pH —> 
Harm organisms 

 Increase sea temperatures —> coral push out the photosynthetic algae 
(provide colour) —> bleaching coral   

Limiting the impact 
 Renewable energy resources– reduce greenhouse 

emissions. This may not be enough to lessen the ef-
fects that have already occurred. 

 Global engineering solutions– reflect sunlight back 
into space, or capture carbon dioxide and bury it 
underground.  

 Help local people adapt to changes– flood defences, 
dams, irrigation systems.  


