Chemistry Worksheet
Grade 10
Topic: Some non-metals and their compounds

1 Ammonia is manufactured by the Haber process. Nitrogen and hydrogen are passed over a catalyst
at a temperature of 450°C and a pressure of 200 atmospheres.

The equation for the reaction is as follows.
N, + 3H, = 2NH,
The forward reaction is exothermic.

(a) State one use of ammonia.

.............................................................................................................................................. [1]
(b) What is the meaning of the symbol ==7?
.............................................................................................................................................. (1]
(c) What are the sources of nitrogen and hydrogen used in the Haber process?
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(d) Name the catalyst in the Haber process.
.............................................................................................................................................. [1]
(e) If a temperature higher than 450 °C was used in the Haber process, what would happen to
the rate of the reaction? Give a reason for your answer.
....................................................................................................................................... 2]

(ii) If a temperature higher than 450°C was used in the Haber process, what would happen to
the yield of ammaonia? Give a reason for your answer.
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(ii)

(iii)

2

It a pressure higher than 200 atmospheres was used T (e Haper process, what would
happen to the yield of ammonia? Give a reason for your answer.

Explain why the rate of reaction would be faster if the pressure was greater than
200 atmospheres.

Suggest one reason why a pressure higher than 200 atmospheres is not used in the
Haber process.

(g) Draw a dot-and-cross diagram to show the arrangement of the outer (valency) electrons in one
molecule of ammonia.

(2]

(h) Ammonia acts as a base when it reacts with sulfuric acid.

(i)

What is a base?



2 Plant growth is improved by the availability of essential elements, such as nitrogen, and by the soil
having a suitable pH.

(a) Nitrogen-based fertilisers are made from ammonia. Ammonia is manufactured by the Haber
process.

(i) Describe the Haber process giving reaction conditions and a balanced equation.
(Do not discuss reaction rate and yield.)

. 5]

(ii) Fertilisers contain nitrogen.
Mame the other two elements essential for plant growth commonly found in fertilisers.
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(b) Crops do not grow well if the sail is too acidic.

(i) One cause of acidity in soil is acid rain. Explain how acid rain is formed.
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(ii) MName two bases which are used to increase the pH of acidic soils.
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(ii) Write a balanced equation for the reaction between ammonia and sulfuric acid.



3.
Sulfuric acid is made by the Contact process.

The main use of sulfur dioxide is the manufacture of sulfuric acid.

{a) State two other uses of sulfur dioxide.

- [2]

{b) The following equation represents the equilibrium in the Contact process.
280,(g) + O,(g) = 2S04(9)

Oxygen is supplied from the air.
The composition of the reaction mixture is 1 volume of sulfur dioxide to 1 volume of oxygen.

What volume of air contains 1dm?® of oxygen?

ceeereereneene dM3 [1]

{c) Sulfur dioxide is more expensive than air.

What is the advantage of using an excess of air?
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{d) The forward reaction is exothermic. The reaction is usually carried out at a temperature between
400 and 450°C.

(i) What is the effect on the position of equilibrium of using a temperature above 450°C?
Explain your answer.

- [2]

(ii) What is the effect on the rate of using a temperature below 400°C7?
Explain your answer.

- 3]



(e) Alow pressure, 2 atmospheres, is used. At equilibrium, about 98% SO, is present.

(i) What is the effect on the position of equilibrium of using a higher pressure?

(ii) Explain why a higher pressure is not used.

(f) MName the catalyst used in the Contact process.

{(g) Describe how concentrated sulfuric acid is made from sulfur trioxide.
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