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Note
Solutions with a pH below 2 and above 12 are classed as corrosive. Between pH 2 and 5 and between pH 9 and 12 they are irritants.

Dilution

A student poured some hydrochloric acid into a beaker and measured the pH. It was pH 1.
The student took 1 cm3 of this solution, put it in another beaker and added 99 cm3 of water. He measured the pH again. It was 3.
The student took 1 cm3 of this diluted solution and again added 99 cm3 of water to it. The pH was now 5.

1 Show that there was just 0.01 cm3 of the original hydrochloric acid in the final solution.

2 The acid must be at pH 5 to be non-hazardous. Discuss how effective diluting the acid is as a way of reducing risk.

Neutralisation

Another student measured 10 cm3 of the same hydrochloric acid into a beaker. She placed the pH meter in the solution and recorded the pH. Then she added sodium hydroxide solution 1 cm3 at a time and recorded the pH after each addition. Her measurements are shown below.

	Volume of sodium hydroxide added (cm3)
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	pH
	1
	1
	1
	1
	1
	1
	1
	1
	1.3
	2
	7
	12
	12.7
	13
	13
	13


3 Plot the student’s measurements on a graph, with ‘Volume of sodium hydroxide added’ on the horizontal axis and ‘pH’ on the vertical axis. Draw a line through the points. Don’t forget to give your graph a title.

4 Describe the shape of your graph.

5 Describe what happens in the beaker when the sodium hydroxide is added to the hydrochloric acid.

6 Explain why this is a chemical change.

7 Write a word equation for the reaction.

8 Name the substances that were in the beaker when:
a 8 cm3 of sodium hydroxide had been added
b 10 cm3 of sodium hydroxide had been added

c 12 cm3 of sodium hydroxide had been added.

9 Litmus is an indicator that is purple in neutral solutions. What volume of sodium hydroxide needed to be added to the hydrochloric acid to turn litmus purple? Explain your answer.

10 The student suggests that adding sodium hydroxide is a good way of making a spill of hydrochloric acid safe. Discuss whether she is correct.
I can…

explain the changes when acids and alkalis are diluted or neutralised using the pH scale

plot and interpret graphs for the changes in pH in neutralisation reactions.
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