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Some examples of changes that can be difficult to classify as chemical or physical changes.

1. Dissolving sodium chloride in water. At one level this is a clear example of a physical change since the salt clearly remains in the solution, there is very little energy change and it is fairly simple to recover both the salt and the water from the solution by a process of distillation. (The salt is left in the distillation flask.) However, when the sodium and chloride ions become separated in the solution – the necessary energy for separating the oppositely charged ions is supplied by the strong hydration energies of the ions – and this explains why the overall process of solution has little energy change associated with it. If you consider that the bonding between the ions and the molecules of water is ‘chemical in character’ then presumably this must be considered to be a chemical change?

2. Diluting Concentrated Sulphuric Acid. This, even more than the previous example, is a chemical change. The acid molecules react with water to form hydrogen ions and sulphate ions. A great deal of energy is given out (The hydration of the ions gives out more energy than the energy required to form them from the sulphuric acid molecules.) This explains why diluting the acid can be such a dangerous process – the acid must be added slowly to the water and made to mix and eye protection should be worn in case spitting occurs. The temperature can rise above 160oC. (A convincing demonstration by the teacher for older pupils that dilute and concentrated sulphuric acids are chemically very different is (a) to add strips of magnesium ribbon to the dilute acid (<1M) in a test tube and to note the very rapid evolution of gas. (b) repeat the experiment using concentrated acid (CARE) in a dry test tube. Little or no reaction ensues – although most pupils and many teachers expect the reaction to be more violent. Carefully dispose of the mixture by pouring slowly into a large beaker of cold water, immerse the ‘empty’ test tube and wait until the reaction is complete).

3. Diluting pure ethanoic acid. An interesting demonstration is to put a piece of dry universal indicator paper into a glass with dry Glacial Ethanoic Acid – no change – then put it into a glass of water – turns red immediately as the weak acid ionises in the water. You then calmly lift up the flask of water and drink it!

4. Heating ‘blue’ copper sulphate crystals and dissolving them in water. When heated in a clean test tube these break up into to a white powder and water vapour is given off. When cool the white powder can be used to test for the presence of water since it turns back to blue if a liquid that contains water is added to it. (The powder also becomes warm as the water recombines with it.) This is certainly a chemical change however; it is a moot point whether the dissolving of the crystals in water is a chemical change. The ions certainly become more hydrated when dissolved than in the crystals so the decision is as for (1) above.

It is clearly important to come to understand about changes – but decisions about whether a new substance is formed are not always easy (and sometimes become more difficult as you learn more). My position now is that it is more important to be able to discuss what is happening in terms of our models of particles, their movement and the forces with which they attract (and sometimes repel) one another. As I learn more it seems that purely ‘physical’ changes seem more difficult to find. One example would be placing a jar of hydrogen over a jar of oxygen and allowing them to mix – this they will do by diffusion. If the gases were to react there is considerable energy available – a very pertinent question at KS3 and 4 is to explain why they do not do so at room temperature! However even in this case – how easy is it to get the gases to un-mix!
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