Carmel Holy Word Secondary School (AL Chemistry)

Form 6 Chemistry Practical

Experiment 15: Dissociation Constants of Weak Acids

Introduction
Weak acid dissociates partly into ions in water. They build up chemical equilibria which can be represented by the equation below:

HA(aq) + H2O(l)      H3O+(aq) + A-(aq)
The dissociation constant Ka of the acid is given by:

Ka = 
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The relationship between the dissociation constant and the pH of the acid solution is:

pH = pKa + log
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When [salt] = [acid], pH = pKa
Solutions of sodium salts of weak acids can be prepared by neutralization of the acids by sodium hydroxide.  If the same amount of the acids are added to the salt solutions, then [salt] = [acid] can be achieved.  By measuring the pH values of these mixtures, the Ka values of various weak acids can be determined.

Chemical

0.10 M solutions of ethanoic acid, chloroethanoic acid, methanoic acid (formic acid), butanoic acid (n-butyric acid) and sodium hydroxide, buffer solutions of pH 4 and 7, 0.10 M hydrochloric acid

Apparatus

pH meter (shared by the whole class), burette, 10cm3 pipette, pipette filler, filter funnel, 100cm3 beaker

Procedures

1. Calibrate a pH meter using two buffer solutions of pH 4 and 7 respectively.
2. Rinse a burette with deionised water and then with the 0.10M sodium hydroxide solution.
3. Fill the burette with the 0.10M sodium hydroxide solution.
4. Rinse a 10cm3 pipette with deionised water and then with the 0.10M ethanoic acid solution.
5. Pipette 10.0cm3 of 0.10M ethanoic acid into a 100cm3 beaker.
6. Add 10.0cm3 of 0.10M sodium hydroxide solution into the beaker containing the acid.
7. Pipette another 10.0cm3 of 0.10M ethanoic acid into the beaker.  Stir the mixture.
8. Measure the pH of the mixture.  Keep stirring when measuring the pH.
9. Repeat steps 4 to 8 with other acids in Table 1.
10. Rinse the whole burette with dilute hydrochloric acid immediately after the experiment.
Data Treatment

1. Record the results in the table below:

	
	Ethanoic acid 
	Chloroethanoic acid
	Methanoic acid
	Butanoic acid

	pH value
	
	
	
	


2. Calculate the Ka values of the acids.

3. Arrange the acids in descending order of their acid strengths.

Questions

1. Why is the pH meter calibrated with buffer solutions rather than with distilled water?
2. What is the purpose of rinsing the burette immediately with dilute hydrochloric acid after the experiment?

3. Estimate the dissociation constant of propanoic acid.
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