Experiment 4.8.3d – the reactions of ethanoic acid

!! Wear eye protection correctly throughout the experiment

!! Ethanoic acid is flammable and corrosive

!! Avoid breathing vapour

!! Use a fume cupboard for the phosphorus(V) chloride reaction

In this experiment we shall be looking at the properties of ethanoic acid CH3COOH. This is a typical weak carboxylic acid. Pure ethanoic acid is sometimes called glacial ethanoic acid as it can freeze in the laboratory to form icy-looking crystals.

1 Solubility and pH

Add 1 cm3 of glacial ethanoic acid to a test tube. Add distilled water in drops until there is a clear excess.  Add a few drops of full-range indicator and note down the pH. Add 2 cm3 of 0.5 M sodium carbonate solution.

Describe the solubility of ethanoic acid in water and use your intermolecular bonding theory to explain it. Why is ethanoic acid acidic? Write down a balanced equation for the reaction between ethanoic acid and sodium carbonate.

2 Formation of salts

Put 10 cm3 of 0.1 M ethanoic acid in a 100 cm3 beaker. Use a pH meter (or a few drops of full-range indicator) to measure the pH. Now add 0.1 M sodium hydroxide solution in 3 cm3 portions until you have added a total of 15 cm3. Note down the pH after each addition.

Try to explain how the pH changes. Also measure the pH of some 0.1 M sodium ethanoate solution.

3 Reaction with phosphorus(V) chloride

In a fume cupboard add 1 cm3 of glacial ethanoic acid to a boiling tube. Cautiously add a small spatula measure of phosphorus(V) chloride.

Test any gas released with ammonia.

Try to write a balanced equation for this reaction given that ethanoyl chloride should be one of the products.

4 Formation of esters

Add 1 cm3 of glacial ethanoic acid to a test tube and add 2 cm3 of ethanol to it. Now add three drops of concentrated sulfuric acid (CARE!) and heat the test tube in a water bath for around five minutes.  Add the contents of the test tube to a 100 cm3 beaker containing 20 cm3 of 0.5 M sodium carbonate solution. Swirl gently to mix and neutralise the excess ethanoic acid. Smell cautiously. You should smell the ester, ethyl ethanoate.

Write an equation for this reaction.

Try to make one or more of the following esters by following the same procedure as before with the following alternative alcohol and carboxylic acid mixtures:

	Flavour
	Alcohol
	Quantity (mol)
	Carboxylic acid
	Quantity (mol)

	Banana
	Pentan-2-ol
	0.01
	Ethanoic acid
	0.03

	Peach
	Benzyl alcohol
	0.01
	Ethanoic acid
	0.03

	Pear
	Propan-1-ol
	0.02
	Ethanoic acid
	0.04

	Pineapple
	Ethanol
	0.015
	Butanoic acid
	0.025
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