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Activity 19:   An investigation of buffer solutions





Student worksheet














Questions


Identify the measurement errors and suggest ways of minimising these errors.


Calculate the ratio [acid] to [base] needed to produce a buffer with a pH of 5.


Check your calculation by preparing the solution and testing the pH.


50 cm3 of 0.1 mol dm–3 ethanoic acid solution is added to 20 cm3 of 0.1 mol dm–3 sodium hydroxide solution. Calculate the pH of the buffer produced.


Check your calculation from 4. by preparing the solution and testing the pH.








From the examiner 


The correct format for your results is a table.


Record your measurements to an appropriate precision.


Interpret experimental results to reach valid conclusions.








Safety


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








Data/diagram


pH = pKa + [base]/[acid] or


pH = pKa – log [acid]/[base]


pH = pKa when [acid] = [base]


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








Analysis of results


Explain the observations made in steps 1 to 5.


What do you notice about the pH of a buffer when the acid/base ratio is greater than 1?


What do you notice about the pH of a buffer when the acid/base ratio is less than 1?














Procedure


Measure 25 cm3 of the ethanoic acid solution into a small beaker and add 25 cm3 of sodium ethanoate solution to it.


Put 50 cm3 of the 0.0001 mol dm–3 hydrochloric acid solution into a second small beaker.


Measure and record the pH of both solutions.


Add two drops of sodium hydroxide solution to both beakers. Stir each solution. Measure and record the pH of both solutions.


Now add two drops of 0.1 mol dm–3 hydrochloric acid solution to each beaker. Stir each solution. Measure and record the pH of the solutions.


Using the ethanoic acid and sodium ethanoate solutions, prepare a series of solutions mixing the acid and conjugate base as shown in Table 1.





Table 1


Volume of acid/cm3�
Volume of base/cm3�
�
90�
10�
�
75�
25�
�
50�
50�
�
25�
75�
�
10�
90�
�



7.  Measure and record the pH of each mixture.











Equipment/materials


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


300 cm3 0.1 mol dm–3 sodium ethanoate solution (low hazard)


50 cm3 0.0001 mol dm–3 hydrochloric acid solution (low hazard)


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


35 cm3 0.1 mol dm–3 sodium hydroxide solution (irritant)


Seven 100 cm3 beakers


Three 25 cm3 measuring cylinders


Three 50 cm3 measuring cylinders


Glass rods and dropping pipettes


pH meter and pH electrode or datalogger and pH electrode














Objective				


Be able to understand how a buffer works.


Be able to prepare buffer solutions with a set pH.
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