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The Haber process & fertilisers

1)

The Haber process is used to make ammonia which is an important substance.  The equation below shows the reaction in which ammonia is formed.  The graph shows how temperature and pressure affect how much ammonia is produced in the reaction.



 N2(g)  +  3 H2(g)   (   2 NH3(g)
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In the industrial process a mixture of hydrogen and nitrogen is passed over iron at about 450(C and 200 atm.


a)
Use the graph to find the percentage of ammonia present when the temperature is 450(C and the pressure is 200 atmospheres.
(1)

b)
Explain why the nitrogen and hydrogen mixture is passed over iron.
(2)

c)
Explain as fully as you can, using the graph and your knowledge of the Haber process, why 450(C and 200 atmospheres, and an iron catalyst are chosen as the conditions for this process.
(6)

d)
Sketch graphs to show how the following change with temperature in the reaction. 



i)  
the reaction rate         



ii)  
the percentage of ammonia at equilibrium
(2)



e)
What effect does the catalyst have on



i)  
the reaction rate         



ii)  
the percentage of ammonia at equilibrium
(2)



f)
From what raw materials are the nitrogen and hydrogen obtained?
(3)
2)
a)
Nitric acid is made from ammonia by a series of three reactions.  The first is shown below.



                ..... NH3(g)  +  ..... O2(g)      ..... NO(g)  +   ..... H2O(g)


i)
Balance this equation.
(1)


ii)
What type of reaction is it?
(1)


iii)
What conditions are needed for this reaction?
(2)


iv)
Write an equation to show the next step in producing nitric acid.
(1)

b)
Ammonium nitrate is a very common fertiliser, made by reacting ammonia with nitric acid.



i)
Write a balanced equation for this reaction.
(1)


ii)
What type of reaction is this?
(1)

c)
Ammonium nitrate is widely used as a fertiliser.  Calculate the percentage by mass of nitrogen in the compound.
(2)

d)
In area where fertilisers such as ammonium nitrate are used, the fertilisers can get washed into rivers.  Give a problem that high nitrate levels in water can cause.
(1)
