Experiment 2.10.1c – Reactions of the alcohols

!! Wear eye protection correctly throughout the experiment

!!Wear gloves and use forceps for handling the sodium

!!Use a working fume cupboard and wear gloves for experiment 3

In this set of experiments you are going to investigate the following alcohols:

· Methanol

· Ethanol

· Propan-1-ol

· Butan-1-ol

Molecules with the same functional group (the reactive bit, in this case the OH) are said to belong to a homologous series. When you look at the reactions consider any similarities and any differences there may be between members of the group.

1 Combustion

In the fume cupboard you will find a small volumes of the alcohols in labelled boiling tubes. In turn, collect a small quantity on a combustion spoon and ignite it using a Bunsen flame in the fume cupboard. It will light easily. Once lit, take it out of the Bunsen (it will burn by itself!). Describe carefully how they burn. When it goes out the alcohol has gone. Putting it back in the Bunsen flame will not relight it!!

Write balanced equations with state symbols for the reactions you see.

2 Reaction with sodium

Put a few cm3 of ethanol in an evaporating basin so that it covers the bottom to a depth of a few millimetres. Use forceps and wear gloves to collect a small piece of sodium metal and remove the excess oil on a filter paper. Add it to the ethanol in the evaporating basin. Make a note of any reaction.

Repeat the experiment with the other alcohols. Be very careful when clearing up not to add water to any remaining bits of sodium. Put any remaining pieces of sodium metal into the beaker of propan-1-ol supplied and labelled for waste.

Write balanced equations with state symbols for the reactions you see.

3 Reaction with phosphorus(V) chloride

This solid chloride is very reactive and very toxic. Do this experiment in the fume cupboard and wear gloves. Put 2 cm3 of an alcohol into a 100 cm3 beaker. Add a SMALL spatula measure of phosphorus(V) chloride. Describe what you can see. Test any gases given off by holding the mouth of an open concentrated ammonia bottle close to the top of the beaker.

Repeat with the other alcohols.

This reaction is used to test for the -OH group in organic molecules.

4 Reaction with acidified sodium dichromate(VI)

Put about 4 cm3 of dilute sulfuric acid in a boiling tube and add a few drops of 0.1M sodium dichromate solution until there is a clear orange colour. Now add two or three drops of an alcohol. This really does mean two or three DROPS. Remember, the alcohol is a pure liquid, whereas the other chemicals are solutions and are largely water.

	Heat over a Bunsen flame until just boiling and then immediately remove from the heat. Whilst heating, keep the boiling tube shaking gently to prevent bumping. Be careful where you point the boiling tube – it is quite common for the boiling acidic liquid to shoot out for some distance.

Describe any changes that you see. If you smell cautiously (after heating!!) you may be able to detect the smell of a new organic chemical.
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Repeat with the other alcohols. Is there a common pattern?

Now clear up, ensuring that all the glassware has been thoroughly rinsed. Keep a look out for any stray bits of sodium which should be disposed of as explained in experiment 2.
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