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Activity 18:   Finding the pH of strong and weak acids





Student worksheet














Questions


What do you notice about the pH of the hydrochloric acid as the solution is diluted?


Explain this effect by making reference to the expression for pH.


Answer questions 1 and 2, but this time for ethanoic acid.


What happens to the equilibrium in a weak acid as the solution is diluted?


What do you think the pH of a 1 × 10–8 mol dm–3 solution of hydrochloric acid will be? Justify your answer.











From the examiner 


Make and record valid observations and organise your result suitably.


Analyse the results to reach valid conclusions.


Work safely and be aware of others.








Safety


Wear a lab coat and safety spectacles, tie long hair back.











Data/diagram


pH = –log [H+(aq)]


For a weak acid


[H+(aq)] = √(Ka x [HA])


Ka	citric acid = 7.1 × 10–4 mol dm–3


Ka	ethanoic acid = 1.7 × 10–5 mol dm–3


Ka	butanoic acid = 1.5 × 10–5 mol dm–3











Analysis of results


Calculate the pH of 0.1 mol dm–3 HCl, HNO3 and H2SO4.


How do the measured values of pH of the strong acids compare with their calculated values?


Calculate the pH of 0.1 mol dm–3 citric acid, ethanoic acid and butanoic acid.


How do the measured values of pH of the strong acids compare with their calculated values? 











Procedure


Method A


Place 50 cm3 of citric acid into a beaker.


Classify citric acid as a strong or a weak acid and then test its pH. Record the pH value.


Clean the electrode between each test. 


Take 50 cm3 of each of the other acids in turn – ethanoic, butanoic, hydrochloric, nitric and sulfuric. Classify each one and find their pH. Record all pH values.





Method B 


1.	Starting with 1 mol dm–3 hydrochloric acid, prepare solutions of the following concentrations:


0.1, 0.01, 0.001 and 0.0001 mol dm–3


2.	Starting with 1 mol dm–3 ethanoic acid, prepare solutions of the following concentrations:


0.1, 0.01, 0.001 and 0.0001 mol dm–3


3.	Take the original 1 mol dm–3 solution of the two acids and the diluted solutions and measure the pH of each of the 10 solutions. Record the pH values.

















Equipment/materials


50 cm3 0.1 mol dm–3 citric acid (low hazard)


50 cm3 0.1 mol dm–3 ethanoic acid (low hazard)


50 cm3 0.1 mol dm–3 butanoic acid (low hazard)


50 cm3 0.1 mol dm–3 hydrochloric acid (low hazard)


50 cm3 0.1 mol dm–3 nitric acid (low hazard)


50 cm3 0.1 mol dm–3 sulfuric acid  (low hazard)


100 cm3 1 mol dm–3 hydrochloric acid  (low hazard)


100 cm3 1 mol dm–3 ethanoic acid (low hazard)


Distilled/deionised water


Four 10 cm3 pipettes


Four 100 cm3 volumetric flasks


Six 100 cm3 beakers


Glass rods


pH meter and pH electrode or datalogger and pH electrode











Objective				


Be able to measure the pH of a selection of strong and weak acids.


Be able to study how dilution of a strong and weak acid affects the pH.
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