Indicators 2.13

1. The compound para nitrophenol. CgH4(NO»)OH behaves as an acid base indicator.
[ agueous sofution it exists in the following equilibrium.

NO o2

1l

colourless brown

Explain how this system can act as an indicator. Give the colour of the indicator in acid and
basic solutions.

2. A tchnician read the following information on a bottle of concentrated ammonia:

Density = 0-88 gcm"3

Approximate pH = 10

(2) Why is concentrated ammonia solution not suitable as a primary standard?
(b) The table below shows the pKa values for acid-alkali indicators.

INDICATOR pKa
bromocresol green 47
bromothyol blue 7-0
phenolphthalein 9-3

Choose the indicator most suitable for use in the titration of hydrochloric acid against
ammonia solution.

3, Most indicators are weak acids of formula HIn. Information on some indicators is shown

below.
Indicator Ka Colour change
( low pH --> high pH)
Methyl yellow 51x104 red --> yellow
Bromothyol blue 10x 1077 yellow -->blue
Thymol blue 13x 107 yellow -->blue

(w) At what pH would the colour change be expected to occur for each of the indicators?
(b) A pupil is carrying out a titration of ethanoic acid and sodium hydroxide. Which
indicator is most suitable? Explain your answer.
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Buffer Solutions 2.12

1. (a) Calculate the pH of a solution of ethanoic acid of concentration 0-01 mol -1

(b) A mixture of ethanoic acid and sodium ethanoate solution constitutes a buffer
solution. Show how this buffer solution is able to resist a change in pH when small
quantities of the following are added:

(i) hydrochloric acid.
(ii) sodium hydroxide solution.
(Use of equations may be helpful).
(c) A buffer solution was prepared from equal volumes of 0-25 mol I 1 ethanoic acid
and 0-15 mol I"! sodium ethanoate. Calculate the pH of the buffer solution.

2.  Agqueous ethanoic acid ionises as follows:
CH3COOH «—— CH3COO0" + Ht

AH =0kJ mol-1 Ka=18x 107

(a) Explain what will happen to Ka if the temperature is raised.
(b) A little hydrochloric acid is added to the ethanoic acid solution.
(i) What will be the effect on the Ka? Explain your reasoning.
(i1) What will be the effect on the concentration of ethanoate ions in the solution.
Explain your answer.

3.  Benzoic acid ( CqgH5COOH) is a weak monobasic acid ( Ka = 6-4 x 107 )
(a) Calculate the hydrogen in concentration in 0-02 mol 1" benzoic acid.
(b) What is the pH of 0-02 mol 1! benzoic acid?

(c) What is the 1pH of a solution containing 7-2g of sodium benzoate in 1 litre of
0-02 mol I"* benzoic acid?

Advanced Higher Chemistry Principles of Chemical Reactions
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