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CnH2n+2
Saturated 

hydrocarbons
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–89oC –42oC

–1oC 36oC 69oC

Longer chains → higher boiling points due to more electrons which 

means stronger van der Waals’ forces between molecules
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28oC 10oC36oC

More branching → lower boiling points due molecules not packing as 

close together and so weaker van der Waals’ forces between molecules
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Fractional 

Distillation





Cracking
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LPG PETROL NAPHTHA KEROSENE DIESEL HEAVY OILS 

SUPPLY DEMAND

TYPICAL SUPPLY/DEMAND FOR CRUDE OIL FRACTIONS



Thermal cracking Catalytic cracking

Temperature

Pressure

Catalyst

Products

900C 450C

70 atm 1-2 atm

zeolitesnone

alkenes

Motor fuels

Aromatic hydrocarbons

Cyclic alkanes

Branched alkanes



Zeolite 

catalysts



Burning alkanes
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Substance formed How it is formed Potential problems Ways to reduce the problem

Carbon dioxide

CO2

Complete combustion (reaction with 

oxygen) of C in fuel

Greenhouse gas causing global 

warming
Burn less fossil fuels

Carbon monoxide

CO

Incomplete combustion (reaction 

with oxygen) of C in fuel
Toxic

Ensure there is a good supply of 

air/oxygen when burned

Carbon (soot)

C

Incomplete combustion (reaction 

with oxygen) of C in fuel

Blackens buildings

Global dimming

Ensure there is a good supply of 

air/oxygen when burned

Sulfur dioxide

SO2

Combustion of S (reaction with 

oxygen) in fuel
Acid rain

Remove S from fuel before burning; 

or remove SO2 from fumes after 

burning (flue gas desulfurization)

Nitrogen oxides

NO & NO2

Reaction of N2 in air with O2 in air 

at very high temperatures (often in 

engines or furnaces)

Acid rain For engines use a catalytic converter

Unburned fuel Not all fuel burns
Wastes fuel, harmful & a 

greenhouse gas

Ensure correct fuel:air mixture when 

fuel is burned



Catalytic 

converters in 

cars



http://www.kwik-fit.com/assets/jpg/graphics/catalytic-converter_large.jpg

http://www.google.co.uk/url?sa=i&rct=j&q=catalytic+converter&source=images&cd=&cad=rja&docid=dYeie9x_JcYvRM&tbnid=Z_FWBesNQDGbyM:&ved=0CAUQjRw&url=http://www.kwik-fit.com/catalytic-convertors.asp&ei=auJjUemBB8KL0AW2yYCYBg&bvm=bv.44990110,d.d2k&psig=AFQjCNEqo8s9Ih7wHNtncnhzYK-oMYsalg&ust=1365586912009032


2 CO  +  2 NO  →  2 CO2  +  N2

C8H18  +  25 NO  →  8 CO2  +  12½ N2  +  9 H2O



Sulfur dioxide 

& acid rain



Branches from a tree in Germany's Black Forest show 

needle loss and yellowing caused by acid rain 



Acid rain making a lake 

too acidic for fish



1908 1968

Impact of acid rain on 

stonework



FLUE GAS DESULFURISATION

Pass flue gases through mist 

containing CaO / CaCO3 

CaO + SO2 → CaSO3   or

CaCO3 + SO2 → CaSO3 + CO2

Acid-base reaction

 
CaSO3



Greenhouse 

Gases





Greenhouse gases – contain POLAR BONDS

Non-greenhouse gases – NO POLAR BONDS
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Adapted from www.planetforlife.com & Hodder AQA GCSE Chemistry (2016) (Grime & Henry)

http://www.planetforlife.com/


The Earth is getting warmer



It MIGHT be a natural variation, but most scientists think the 

increase is too much too quickly to be so.



CH4



Images from Wikipedia & modernfarmer.com 



CO2



Images from Wikipedia



UK Statistics



UK Statistics



UK Statistics



UK Statistics
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