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(d) The equation shows the second stage of the Contact process.
280, + 0, = 280, AH=-197kJ/mol

(i) State the meaning of the symbol AH.

(ii) Predict and explain the effect of increasing the temperature on the position of
equilibrium in this reaction.

[Total: 10]
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A6 A flow diagram for the manufacture of sulfuric acid is shown below.
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In the sulfur burner, a spray of molten sulfur is burned in a furnace.
Construct an equation for this reaction. Include state symbols.
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(b) In the converter, the following reaction occurs:
250,(g) + O,(g) = 280,(g) AH =~-197kJ/mol
The yield of SO, is 95% at 450°C and atmospheric pressure.

(i) Name the catalyst used in this reaction.

(ii) Explain why increasing the pressure shifts the position of equilibrium further to the
right.

LM

(iii) Explain why the reaction is carried out at atmospheric pressure even though an
increase in pressure shifts the position of equilibrium further to the right.

(iv) Explain why the reaction is carried out at 450°C and not at a higher or lower
temperature.




image6.png
(c) Sulfuric acid is formed from sulfur trioxide in two stages.
Firstly, the sulfur trioxide, 803, is absorbed in concentrated sulfuric acid to form oleum,
H,8,0;.
S0, + H,80, — H,S,0,

The oleum is then mixed with water to form sulfuric acid.
Construct an equation for this reaction.

[1]
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(d) Aqueous sulfuric acid is titrated with aqueous sodium hydroxide.
H,SO, + 2NaOH — Na,SO, + 2H,0

It requires 28.0 cm? of 0.100 mol/dm? aqueous sodium hydroxide to neutralise 9.50 cm?
of sulfuric acid.

Calculate the concentration, in mol/dm3, of the aqueous sulfuric acid.

Give your answer to 3 significant figures.
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concentration of the aqueous sulfuric acid ... mol/dm3 [3]

[Total: 11]
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B9 Sulfur dioxide is a gas which contributes to acid rain.

(a) (i) State one source of sulfur dioxide in the atmosphere.

(ii) Acid rain can cause lakes to become acidic. This may cause fish and plants in the
water to die.

Describe one other environmental problem caused by acid rain.

(b) Acid rain is a solution of dilute sulfuric acid.
The acidity in lakes can be neutralised by adding powdered calcium carbonate.

(i) Write an equation, including state symbols, for the reaction of calcium carbonate
with sulfuric acid.
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(ii) State one industrial use of sulfuric acid.

(iii)  Sulfuric acid is a strong acid.
What do you understand by the term strong acid?

(c) Sulfuric acid is manufactured by the Contact process.
Name the raw materials used in the first stage of the Contact process.
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