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Sulphuric acid 
1)

Sulphuric acid is manufactured from sulphur by the Contact Process.  The raw materials are sulphur, air and water.  The process is carried out in three stages.
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stage 1

sulphur dioxide

stage 2

sulphur trioxide

stage 3

sulphuric acid



a)
Which one of these stages is not an oxidation reaction?
(1)

b)
i)
Copy and balance the following equation which represents stage 2 

of the Contact Process.



                                                      SO2  +  O2  (  SO3
(1)


ii)
The "(" symbol shows that the reaction is reversible.  Explain what is 

meant by a reversible reaction.
(1)



iii)
State a pressure, temperature and catalyst used in this stage of the 

process.
(3)


iv)
In theory, the yield of sulphur trioxide is higher at lower temperatures 

and higher pressures.  State one disadvantage each of using a lower 

temperature and a higher pressure.
(2)


c)
Sulphur dioxide causes environmental pollution.  Suggest one way in which manufacturers have reduced the problem.
(1)


d)
An equation which represents the reaction for stage 3 is:      

SO3  +  H2O  (  H​2SO4


If stage 3 is carried out directly, by reacting sulphur trioxide with water, misty fumes would be produced.  This would cause problems in the factory.  Explain how stage 3 is carried out to avoid problems with fumes.
(2)


e)
Study the following reaction scheme about dilute sulphuric acid, H2SO4, and gives the names of substances A, B, C and D.
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salt A  +  gas B

no reaction

sodium sulphate + water only

zinc

metal

metal C

alkali D


(4)

2)

Read the following verse about water (H2O) and dilute sulphuric acid (H2SO4).




Johnny was a chemist,




A chemist he is no more,




For what he thought was H2O,




Was really H2SO4.


a)
State why dilute sulphuric acid could be mistaken for water.

(1)


b)
Anhydrous copper sulphate can be used to identify water.



i)
When water is added to anhydrous copper sulphate, the colour changes 

from white to which colour?
(1)



ii)
The same colour change happens when anhydrous copper sulphate is 

added to dilute sulphuric acid.  Suggest why.
(1)


c)
State a use for sulphuric acid.
(1)


d)
i)
Describe what you would see when concentrated sulphuric acid is added 

to sugar. 


(2)



ii)
This is an example of a dehydration reaction.  What does dehydration 

mean?
(1)


e)
Concentrated sulphuric acid is diluted by carefully pouring the acid into cold water.  The water is stirred as the acid is added.  The mixture gets very hot.



i)
State one safety precaution that should be taken when diluting sulphuric 

acid.
(1)



ii)
Why does the mixture get hot?
(1)


f)
Some concentrated sulphuric acid was carefully diluted with water and the volume of the solution was made up to 1 dm3.  In an experiment, a student found that 25.0 cm3 of the dilute sulphuric acid reacted with 31.5 cm3 of sodium hydroxide solution.  The concentration of the sodium hydroxide solution was 0.10 moles per dm3.  The equation which represents this reaction is:

                           2 NaOH  +  H2SO4  (  Na2SO4  +  2 H2O



Use the student's results to calculate the concentration of the dilute sulphuric acid in



i)
moles per dm3
(3)



ii)
grams per dm3
(2)

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)
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