WM3 - Investigating the OH group in Ethanol, Phenol, Ethanoic acid and 2-Hydroxybenzoic acid. 

This video demonstrates a number of test tube reactions. Test tube 1 (left) contain ethanol, test tube 2 contain Phenol, test tube 3 contains ethanoic acid and test tube 4 (right) contains 2 Hydroxybenzoic acid.

The first set of reactions demonstrates the pH with Universal indicator being added.
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Ethanol shows a pH of around 7 whilst phenol around 5/6 and ethanoic acid around 2/3 and 2 Hydroxy benzoic acid around 4.  The pH of each is determined by the stability of the anion produced.  A carboxylate ion is most stable because the negative charge is delocalized across the two oxygen atoms, the anion of phenol also has the negative charge delocalized but across the benzene ring.  In Ethanol the anion is unstable because there is no opportunity for the negative charge to be delocalized.  The less stable the anion, the less likely it is to lose the hydrogen ion and the closer the pH is to 7.
The second set of reactions demonstrates the addition of sodium carbonate.
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The photographs above show what happens when sodium carbonate is added to ethanoic acid and 2 Hydroxy benzoic acid.  Carbon dioxide is given off in both cases which demonstrates that they are acting as an acid as a result of the stable anion produced when the hydrogen ion is donated.  Ethanol and phenol do not react with sodium carbonate which is because they do not donate their hydrogen ions forming less stable anions.
The third set of reactions demonstrates the addition of Iron(III) chloride
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After the addition of Iron(III) chloride only phenol and 2 Hydroxy benzoic acid show the purple coloration.  Phenol and 2 Hydroxy benzoic acid contain enol groups.

The fourth set of reactions demonstrates the addition of Acidified Potassium dichromate.
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Only ethanol contains a primary alcohol which can be oxidized by acidified potassium dichromate – the dichromate is itself reduced resulting in the colour change.
