Experiment 4.7f – measuring an acid dissociation constant

!! Wear eye protection correctly throughout the experiment

In this experiment you will measure the acid dissociation constant (Ka) for ethanoic acid (a weak acid). The equilibrium involved and Ka expressions are:
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Method

· Tare a 100 cm3 volumetric flask on a top pan balance. Carefully add one drop of the pure ethanoic acid provided. Record the mass of this one drop and then make the flask up to the mark with distilled water. Stopper the flask and mix the contents thoroughly.

· Transfer some of the solution to a 100 cm3 beaker and measure its pH with the pH meter. Record your value.

Results

Mass of CH3COOH = …………………………..g              pH = …………………….

Calculations

As [CH3COO-(aq)] = [H+(aq)] we can use the second expression to work out Ka.

We shall make the usual assumption that the acid is so weak that the equilibrium concentration of undissociated acid, [CH3COOH(aq)], is very close to the original concentration. You should be able to work out the number of moles of this acid from the mass you have recorded and its molar mass. Then work out the concentration given that this mass of acid was dissolved in 100 cm3.

You should recall that [H+(aq)] = 10-pH
{you will need to use the shift/2nd function log key on your calculator)

Put the answers to these last two calculations into the 2nd expression in order to work out the Ka value for ethanoic acid at the temperature of your experiment.

Give your answer to a sensible number of sig. figs. and compare it with the accepted value from the data book. Try to explain any difference.
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