F326 UNIT 5 PRACTICAL 3
Determination of an equilibrium constant

In this experiment you will carry out a reversible reaction between ethyl ethanoate and water using a catalyst of concentrated hydrochloric acid to make ethanoic acid and ethanol, and determine the Kc for the reaction by titrating the final equilibrium mixture with 1.0 moldm-3 sodium hydroxide.

Stage 1 – Preparing the equilibrium mixture

1.
Pour 25 cm3 of ethyl ethanoate into a measuring cylinder. Weigh the measuring cylinder and its contents. Pour the ethyl ethanoate into a conical flask and weigh the measuring cylinder again. Record the exact mass of ethyl ethanoate transferred.

2.
Using a pipette, add 25 cm3 of 1.0 moldm-3 HCl to the flask
3.
Swirl the mixture well. Then leave the mixture to stand for four days, shaking regularly.
Stage 2 – Titrating the mixture against 1.0 moldm-3 sodium hydroxide

1.
Rinse, and then fill, a burette with 1.0 moldm-3 sodium hydroxide solution.

2.
Pipette 10.0 cm3 of the reaction mixture into a conical flask and add a few drops of phenolphthalein indicator.
3.
Titrate the mixture against the sodium hydroxide solution. Record the volume of sodium hydroxide required.
4.
Repeat this process once. Record the volume required and hence calculate a mean titre.

Stage 3 – Determining the equilibrium constant

1.
Write an equation for the reaction between ethyl ethanoate and water and write an expression for Kc.
2.
Calculate the moles of ethyl ethanoate and water in the reaction mixture at the start of the reaction. Assume that the hydrochloric acid is pure water.
3.
Write an equation for the reaction of ethanoic acid with sodium hydroxide. Write another equation for the reaction of hydrochloric acid with sodium hydroxide.
4.
Calculate the moles of sodium hydroxide required to neutralise the mixture.

5.
Calculate the number of moles of hydrochloric acid present in the mixture (remember – the HCl is a catalyst). Hence calculate the number of moles of ethanoic acid which must be present in the mixture.

6.
Hence deduce the moles of ethanol, ethyl ethanoate and water in the equilibrium mixture and the Kc for the reaction. 

7.
Explain why it is not necessary to convert the moles into concentrations before calculating the equilibrium constant.
Equipment List per Group
Part 1

2dp mass balance

50 ml measuring cylinder

conical flask

25 ml pipette

50 ml ethyl ethanoate

50 ml 1M hydrochloric acid

Part 2
10 ml pipette

conical flask

burette

100 ml 1M NaOH

phenolphthalein indicator

