YEAR 13 PRACTICAL 

HOMEWORK EXERCISE 2:  EQUILIBRIA 

DETERMINATION OF THE KC OF AN ESTERIFICATION REACTION
/14

Introduction

Ethanoic acid and ethanol react reversibly to form ethyl ethanoate and water according to the following equation:
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A mixture of 0.420 g of ethanoic acid and 0.0100 mol of ethanol was allowed to reach equilibrium at 20 oC. The ethanoic acid remaining in the equilibrium mixture reacted exactly with 3.00 cm3 of 0.5 moldm-3 sodium hydroxide solution added from a burette.
Analysis

1.
Write an expression for the equilibrium constant, Kc, between ethanoic acid and ethanol.

................................................................................................................................
................................................................................................................................
2.
Calculate the number of moles present in 0.420 g of ethanoic acid (Mr = 60.0)

................................................................................................................................
................................................................................................................................
3.
Calculate the number of moles of sodium hydroxide in 3.00 cm3 of 0.5 moldm-3 sodium hydroxide solution. Hence calculate the number of moles of ethanoic acid present in the mixture.

Moles of sodium hydroxide………………………………………………………

................................................................................................................................
Moles of ethanoic acid……………………………………………………………

................................................................................................................................
4.
Use your answers from parts 2 and 3 to deduce the number of moles of acid that have reacted with the ethanol. State the number of moles of ester and water present in the equilibrium mixture.
Moles of acid reacted……..………………………………………………………

................................................................................................................................
Moles of ester………………………………………..……………………………

Moles of water....................................................................................................................
5.
Calculate the number of moles of ethanol present in the equilibrium mixture and hence calculate the value of Kc.
................................................................................................................................

................................................................................................................................
................................................................................................................................

................................................................................................................................

6.
Assume that the maximum errors for the apparatus used in the experiment were:

balance total error
± 0.001 g


burette total error
± 0.15 cm3 (from two readings and an end-point error)
Calculate the maximum percentage error in using each piece of apparatus, and hence the maximum overall percentage error.

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................

(Total 8 marks)
Evaluation
1.
A data book value for K in this reaction is 3.92 at 20 oC. Calculate the difference between the value calculated in part 5 of the Analysis section and the data book value. Express this difference as a percentage of the data book value.

(If you could not complete the calculation in part 5 of the analysis section, you should assume a value of 3.40 for Kc. This is not the correct value.)

Difference……………………………………………………………………………….

Percentage………………………………………………………………………………

2.
Comment on the quality of the experimental result for Kc.

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................

3.
The volume of sodium hydroxide solution used in this titration was very small. Suggest an alternative concentration for the sodium hydroxide solution, and explain how this would improve the accuracy of the experiment.
................................................................................................................................

................................................................................................................................

4.
State why it is necessary to maintain a constant temperature in this experiment. Suggest one method of maintaining a constant temperature in this experiment.

................................................................................................................................

................................................................................................................................

................................................................................................................................

................................................................................................................................

(Total 6 marks)
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