
Distillation of air

✤ Understand that liquids can be separated by 
distillation according to their boiling points.

✤ Describe the separation of oxygen and nitrogen 
from liquid air by fractional distillation 
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Find the melting and boiling 
points for; (in celsius)

Water 
Ethanol 
Oxygen 

Carbon dioxide 
Nitrogen 

Argon 
Neon
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We also add on absolute zero, the coldest temperature 
anything can be.

0°C 100°C-100°C-273°C



0°C 100°C

We can do this for any substance. 
For example oxygen:

-100°C

-218.8°C

Melting point: -218.8°C 
Boiling point:  -183°C

-273°C

 -183°C

Boiling  
point

0°C 100°C

We can do this for any substance. 
For example oxygen:

-100°C

-218.8°C

Gas

Melting point: -218.8°C 
Boiling point:  -183°C

-273°C

 -183°C

Any temperature above -183°C
oxygen must be a gas 

0°C 100°C

We can do this for any substance. 
For example oxygen:

-100°C

Liquid

-218.8°C

GasSolid

Melting point: -218.8°C 
Boiling point:  -183°C

-273°C

 -183°C

Between -218.8°C and -183°C
oxygen must be a liquid 

0°C 100°C

We can do this for any substance. 
For example oxygen:

-100°C

Liquid

-218.8°C

GasSolid

Melting point: -218.8°C 
Boiling point:  -183°C

-273°C

 -183°C

We can use this temperature line to work out what state 
oxygen will be at any temperature

0°C 100°C

We can do this for any substance. 
For example oxygen:

-100°C

Liquid

-218.8°C

GasSolid

Melting point: -218.8°C 
Boiling point:  -183°C

-273°C

 -183°C

TASK: Produce number lines in your books for all the 
gases in air

The cold compressed 
air cools further to  
-200oC as it expands in 
a  larger space – it 
becomes liquid

 At -200oC carbon 
dioxide and water are 
solids so can be easily 
taken out of the air. 
Water is removed from 
the air by using a drying 
agent. CO2 is removed 
using NaOH. 

Air is cooled -23oC 
and squashed into a 
small space

Fractional distillation of air

4. Impure Nitrogen 
boils FIRST above 
-196oC so it can be 
removed from the 
top of the column as 
a gas.

5. At -185oC oxygen  
condenses and can 
be taken out the 
bottom of the 
column.

The liquid air is warmer at 
the bottom


