
Questions 
 
Q1. 

................ NH3 + H2SO4 → ............................................................................................. 

The volume of dilute sulfuric acid required to neutralise 25.0 cm3 of ammonia solution can be 
found by titration. 
In the titration, a few drops of methyl orange indicator were added to the ammonia solution in 
a conical flask before adding the dilute sulfuric acid. 
When the ammonia solution was neutralised by the dilute sulfuric acid, a solution of 
ammonium sulfate was formed. 
Complete the balanced equation for the reaction between ammonia solution and sulfuric 
acid. 

(2) 

(Total for question = 2 marks) 
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Q2. 
 

The industrial production of sulfuric acid involves several steps. 

One of these steps is the reaction of sulfur dioxide, SO2, with oxygen to form sulfur trioxide, 
SO3. 

* The reaction to produce sulfur trioxide reaches an equilibrium. 

The forward reaction is exothermic. 
The rate of attainment of equilibrium and the equilibrium yield of sulfur trioxide 
are affected by pressure and temperature. 

A manufacturer considered two sets of conditions, A and B, for this reaction. 
In each case sulfur dioxide is mixed with excess oxygen. 
The manufacturer changed the temperature and the pressure and only used a catalyst in B. 
The sets of conditions A and B are shown in Figure 7. 

 

Figure 7 

The manufacturer chooses set of conditions B rather than set of conditions A. 

Explain, by considering the effect of changing the conditions on the rate of attainment of 
equilibrium and on the equilibrium yield of sulfur trioxide, why the manufacturer chooses the 
set of conditions B rather than the set of conditions A. 

(Total for question = 6 marks) 
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Q3. 
 

The fertiliser ammonium phosphate was made by reacting ammonia solution with dilute 
phosphoric acid. 
(i) In the first step, 25 cm3 of dilute phosphoric acid was placed in a beaker. 

(1) 

Give the name of a piece of apparatus that could be used to measure out the 25 cm3 
dilute phosphoric acid. 

............................................................................................................................................. 

(ii) Complete the word equation for this reaction. 

(1) 
ammonia + ........................................................... → ........................................................... 

(iii) Some ammonium phosphate solution was made. 

Describe how pure, dry crystals of ammonium phosphate are obtained from the 
ammonium phosphate solution. 

(2) 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

(Total for question = 4 marks) 
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Q4. 
 

Ammonia solution and dilute sulfuric acid are used to prepare pure, dry ammonium sulfate 
crystals. 
In an experiment a titration is carried out to determine the volumes of ammonia solution and 
dilute sulfuric acid that react together. 
Then an ammonium sulfate solution is prepared from which the pure, dry crystals are 
obtained. 
Describe in detail, using suitable apparatus, how this experiment should be carried out. 

(Total for question = 6 marks) 
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Q5. 
 

Ammonium sulfate and ammonium nitrate are used as fertilisers as they both contain 
nitrogen, which will increase the yield of crops. 
(i) Suggest one other reason for using solid ammonium sulfate and solid ammonium nitrate 
as nitrogenous fertilisers. 

(Total for question = 5 marks) 

(2) 

(2) 

 .............................................................................................................................................

............................................................................................................................................. 

(ii) Ammonium nitrate can be made by the reaction of ammonia with nitric acid. 

Write the balanced equation for this reaction. 

............................................................................................................................................. 

(iii) Describe one similarity and one difference between the industrial production of 
ammonium sulfate and the laboratory 

preparation of ammonium sulfate. 

similarity ............................................................................................................................... 

............................................................................................................................................. 

difference .............................................................................................................................. 

............................................................................................................................................. 

(1) 
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Q6. 
 

When hydrogen is removed from an alkane, an alkene is formed. 

This is an example of a dehydrogenation reaction. 

Under certain conditions the dehydrogenation of propane forms propene and a dynamic 
equilibrium is reached. 
(i) State what is meant by dynamic in this context. 

(Total for question = 7 marks) 

(1) 
 .............................................................................................................................................

............................................................................................................................................. 

*(ii) The equation for this equilibrium reaction is 

 
The forward reaction takes in heat energy and is endothermic. A manufacturer produces 
large quantities of propene using this equilibrium reaction. 
Suggest, with explanations, suitable conditions that the manufacturer could use to 
maximise the yield and rate of production of propene from propane. 

(6) 
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Q7. 
 

* The reaction between nitrogen and hydrogen is exothermic. 

If nitrogen and hydrogen were reacted at 150 atm pressure and 300 °C, without a 
catalyst, some ammonia would be formed. 
In the Haber process a pressure of 150 atm and a temperature of 450 °C are used, in the 
presence of an iron catalyst. 
Explain why the conditions used in the Haber process are better than the first set of 
conditions for the manufacture of ammonia. 

(6) 
............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

(Total for question = 6 marks) 
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Q8. 
 

Methane reacts with steam to form hydrogen and carbon dioxide. 

The reaction takes place in two stages. 

(Total for question = 5 marks) 

 
(i) Stage 1 takes in heat energy, it is endothermic. 

Explain the effect of increasing the temperature on the yield of the products of stage 1. 
(2) 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

(ii) The overall equation for the process is 

0.40 g of methane were fully reacted with steam to form carbon dioxide and hydrogen. 
Calculate the maximum volume of hydrogen in dm3, measured at room temperature and 
pressure, that could be made in this reaction. 
(relative formula mass: CH4 = 16, 1 mol of any gas at room temperature and pressure 
occupies 24 dm3) 

(3) 
............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

maximum volume of hydrogen = ........................................................... dm3 
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A

B

C

D

Q9. 
 

Sulfur trioxide is produced by reacting sulfur dioxide with oxygen. 

(Total for question = 4 marks) 

 500 ÷ 2

500

500 × 2

500 × 32 

(i) This reaction takes place in industry at 1–2 atm pressure and can reach a dynamic 
equilibrium. 

Explain the effect on the rate of attainment of equilibrium, if the process is carried out at a 
pressure higher than 1–2 atm. 

(3) 
............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

(ii) What volume of oxygen, in cm3, would react completely with 500 cm3 sulfur dioxide? 

(1) 
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Q10. 
 

In another stage in the production of nitric acid, ammonia is reacted with oxygen to form 
nitrogen oxide and water. 

Heat energy is given out when ammonia reacts with oxygen. 

The conditions chosen for the reaction are 

• 
• 
• 

excess air, rather than just the right amount 
a pressure of 10 atm, rather than atmospheric pressure 
a temperature of 900 °C, rather than room temperature. 

Explain the effect of the conditions chosen on the equilibrium yield of nitrogen oxide and on 
the rate of attainment of equilibrium. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 
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 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

(Total for question = 6 marks) 

Edexcel Chemistry GCSE - Dynamic equilibria



Q11. 
 

* The hydrogen used in a hydrogen-oxygen fuel cell can be produced from methanol, 
CH3OH. 

(Total for question = 6 marks) 

(6) 

CH3OH + H2O ↔ CO2 + 3H2 

In this reaction the forward reaction is endothermic and heat energy is taken in from the 
surroundings. 
The conditions used for this reaction are 

• 
• 

a nickel catalyst 
a temperature of 220 °C 

Explain, in terms of their effects on the rate of attainment of equilibrium and the equilibrium 
yield of hydrogen, why the reaction is carried out using a catalyst at 220 °C rather than 
without a catalyst at a lower temperature. 
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Q12. 
 

Figure 1 shows the dot and cross diagram for a molecule of ammonia. 

(Total for question = 4 marks) 

Figure 1 

Ammonia reacts with nitric acid to form ammonium nitrate.

(i) Complete the word equation for this reaction. 

 .............................................................................................................................................

............................................................................................................................................. 

(1) 
................................ + ................................ → ................................................................ 

(ii) An ammonium ion has the formula NH+4. 

A nitrate ion has the formula NO–3. 
Which of the following is the formula for ammonium nitrate? 

(1) 
A 
B 
C 
D 

(NH)4NO3 
(NH4NO)3 
NH4NO3 
(NHNO)12 

(iii) Explain why farmers spread ammonium nitrate on their fields. 

(2) 
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Q13. 
 

Ammonium phosphate and ammonium sulfate are made from ammonia. 

These compounds can be used as fertilisers. 

Give one advantage of using fertilisers made from ammonia rather than using manure. 

(Total for question = 1 mark) 

(Total for question = 2 marks) 

(1) 

(2) 

 
............................................................................................................................................. 

............................................................................................................................................. 

 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

 

Q14. 

Ammonium nitrate is produced from ammonia and nitric acid on a large scale in industry. 

Ammonium nitrate can also be made in the laboratory by titrating ammonia solution with 
dilute nitric acid. 

NH3 + HNO3 → NH4NO3 

Ammonium nitrate crystals can then be obtained by evaporating off some of the water from 
the solution. 
Give two reasons why this laboratory method is not suitable for use on a large scale in 
industry. 
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Q15. 
 

In industry, ammonia is manufactured by reacting nitrogen with hydrogen. 

(i) Give the name of the industrial process used to manufacture ammonia. 

(Total for question = 4 marks) 

(1) 

(3) 

 .............................................................................................................................................

(ii) Write the word equation for this reaction, including the correct symbol to show that the 
reaction is reversible. 

 .............................................................................................................................................

............................................................................................................................................. 
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(Total for question = 6 marks) 

(1) 

(1) 

(4) 

Q16. 

Answer the questions with a cross in the boxes you think are correct . If you 
change your mind about an answer, put a line through the box and then mark your 
new answer with a cross .

 
(ii) Which of the following statements is correct when the reaction reaches equilibrium? 

A 
B 
C 
D 

the reverse reaction starts to take place 
the amounts of nitrogen, hydrogen and ammonia are equal 
the amounts of nitrogen, hydrogen and ammonia become constant 
the reaction stops 

(iii) The reaction is carried out at a pressure of 200 atmospheres. 

Explain what effect a pressure higher than 200 atmospheres would have on the rate of 
attainment of equilibrium and on the equilibrium yield of ammonia. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

 

Ammonia is manufactured by the Haber process.

The equation for the reaction is 

N2(g) + 3H2(g) ↔ 2NH3(g) 

The reaction is reversible and can reach equilibrium. 

(i) An iron catalyst can be used in the reaction. 

Which row of the table shows how adding the iron catalyst affects the rate of attainment 
of equilibrium and the equilibrium yield of ammonia? 
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In industry, ammonia is manufactured by reacting nitrogen with hydrogen.

Most of the ammonia manufactured in industry is used to produce fertilisers.

(i) A fertiliser is made by reacting ammonia with nitric acid. 

What is the name of this fertiliser? 

ammonia nitrate 
ammonia nitric 
ammonium nitrate 
ammonium nitric 

A 
B 
C 
D 

(ii) Explain the importance of fertilisers in farming. 

 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

Q17. 

Answer the question with a cross in the box you think is correct . If you change 
your mind about an answer, put a line through the box and then mark your new 
answer with a cross .

(Total for question = 3 marks) 

(1) 

(2) 
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Q18. 
 

Figure 1 shows a bag of NPK fertiliser. 

(Total for question = 2 marks) 

 

N, P and K are the symbols of three elements that are essential for plant growth. 

N is the symbol for nitrogen. 

Name the other two elements, P and K, that are essential for plant growth. 

You may want to refer to the periodic table. 

(2) 
P ........................................................... 

K ........................................................... 
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Q19. 
 

Figure 1 shows the dot and cross diagram for a molecule of ammonia. 

(1) 

 

Figure 1 

(i) Ammonia can be manufactured by the Haber process. 

The word equation for the reaction is 

nitrogen + hydrogen ammonia 

State the meaning of the symbol. 

............................................................................................................................................. 
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(ii) In the Haber process, the percentage yield of ammonia at equilibrium changes with
temperature. 

Figure 2 shows how the percentage yield of ammonia at equilibrium changes with 
temperature. 

 

Figure 2 
State what happens to the percentage yield of ammonia at equilibrium as the 
temperature increases. 

............................................................................................................................................. 

............................................................................................................................................. 

(iii) Use the graph to find the percentage yield of ammonia at equilibrium at 450°C. 

(1) 
percentage yield of ammonia at equilibrium = ........................................................... 

(Total for question = 3 marks) 

(1) 
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Q20. 
 

Fertilisers contain compounds that promote plant growth. 

(i) State the name of an element in these compounds that promotes plant growth. 

(Total for question = 3 marks) 

(1) 
...................................................................................................................... 

(ii) Potassium nitrate is present in some fertilisers. 

Potassium nitrate is formed by the reaction of potassium hydroxide solution with nitric 
acid. 
Complete the balanced equation for this reaction. 

(2) 
KOH + HNO3 → .............................................................. + 

.............................................................. 
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(Total for question = 3 marks) 

(1) 

(1) 

(1) 

Q21. 

Some questions must be answered with a cross in a box ( ). If you change your mind 
about an answer, put a line through the box ( ) and then mark your new answer with 
a cross ( ).

 
Which dot and cross diagram for ammonia, NH3, is correct? 

 

Many fertilisers are produced using ammonia.

Ammonia is produced on an industrial scale from the reaction of nitrogen with hydrogen.

The equation for the reaction is 

nitrogen + hydrogen ↔ ammonia 

(i) State the name of this industrial process. 

 .............................................................................................................................................

(ii) State the meaning of the ↔ symbol in the equation. 

 .............................................................................................................................................

(iii) Figure 2 shows the electronic configurations for an atom of nitrogen and an atom of 
hydrogen. 
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Q22. 

 

Many metals corrode.

Ammonia is used to make hydrazine.

In the industrial process to manufacture ammonia, nitrogen and hydrogen are combined in 
the presence of an iron catalyst. 

(Total for question = 3 marks) 

(1) 

(1) 

(1) 

 

(i) State the name of the industrial process to manufacture ammonia. 

 .............................................................................................................................................

(ii) Predict the effect that adding the catalyst has on the rate of attainment of equilibrium. 

 .............................................................................................................................................

............................................................................................................................................. 

(iii) Predict the effect that adding the catalyst has on the equilibrium yield of ammonia. 

 .............................................................................................................................................

............................................................................................................................................. 
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Q23. 
 

Fertilisers are sometimes added to soil. 

(i) State why fertilisers are added to soil. 

(Total for question = 3 marks) 

(Total for question = 2 marks) 

(2) 

 

Q24. 

Ammonia reacts with nitric acid to produce ammonium nitrate. 

Write the word equation for this reaction. 

................................................. + ................................................. →

.......................................................................................... 

(1) 
............................................................................................................................................. 

............................................................................................................................................. 

(ii) Fertilisers contain compounds of different elements. 

Three of these elements have the symbols K, N and P. 
Use the periodic table to state the names of these three elements. 

(2) 
K ........................................................... 

N ........................................................... 

P ........................................................... 
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Mark Scheme 
 
Q1. 

Q2. 
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Q3. 
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Q4. 
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Q5. 

Q6. 
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Q7. 
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Q8. 

Q9. 
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Q10. 
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Q11. 
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Q12. 
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Q13. 

Q14. 

Q15. 

Q16. 
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Q17. 

Edexcel Chemistry GCSE - Dynamic equilibria



Q18. 

Q19. 

Q20. 
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Q21. 

Q22. 

Q23. 
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Q24. 
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