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Ammonia is manufactured from nitrogen and hydrogen by the Haber process:  

N2(g) + 3H2(g) ⇌ 2 NH3(g)

The forward reaction is exothermic. 

Nitrogen and hydrogen are needed to make ammonia. 

What are the sources of these two materials? 

[2 marks]  
Nitrogen ......................................................................................................... 

Hydrogen .......................................................................................................  

Not all the hydrogen and nitrogen reacts. 

Explain what happens to the unreacted nitrogen and hydrogen, and why? 

[2 marks] 
……………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………… 

In this question you will be assessed on using good English, organising 

information clearly and using specialist terms where appropriate. 

The conditions used in the Haber process are:  

200 atmospheres pressure  450°C  iron  

Use the equation and your knowledge of reversible reactions to explain why these 

conditions are used in the Haber process. 

To get full marks you must consider both yield and rate of reaction in your 

answer.

[6 marks]  
……………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………… 

………………………………………………………………………………………………………………………………………………  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Ammonia is a very useful chemical. It is produced from nitrogen and hydrogen. 

The equation for the reaction is:  

N2(g) + 3H2(g) ⇌ 2 NH3(g) 

A company wants to make 13.6 tonnes of ammonia. 

Calculate the mass of nitrogen needed. 
[3 marks] 

Relative atomic masses (Ar): H = 1; N = 14  

……………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………… 

Mass of nitrogen = ........................................ tonnes 

The company expected to make 13.6 tonnes of ammonia. The yield of ammonia 

was only 8.4 tonnes.  

Calculate the percentage yield of ammonia. 
[2 marks] 

……………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………… 

Percentage yield of ammonia = ................................... %

Use the equation above to explain why the percentage yield of ammonia was less 

than expected.  
[1 marks] 

……………………………………………………………………………………………………………………………………………… 

……………………………………………………………………………………………………………………………………………… 

(Total 16 marks) 

End of Question 

See next page for Data Sheet  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