10:
An Iodine ‘Clock Reaction:
This is engineered such that the reaching of a particular stage in the reaction is marked by a sudden change from colourless to blue-black.  Although very dramatic - there is a probability that pupils may believe that no reaction is occurring before this sudden change.

(Actually the reaction H2O2 + 2H+   +  2I-           I2  + 2H2O proceeds normally but the presence of a small quantity of sodium thiosulphate converts the iodine back to iodide as quickly as it forms.    I2 + 2S2O32-            2I-  + S4O62- It is not until all the thiosulphate is used up that the iodine can form the familiar blue-black colour with starch indicator.)

The rate is very sensitive to the temperature, as can be shown by running three similar mixtures at temperatures of, say 10oC, 20oC and 30oC.

For each mixture in 1 litre beakers:

a.
Add 400 cm3 of water.

b.
Add 25 cm3 of concentrated hydrochloric acid.

c.
Add 125cm3 of 0.1M potassium iodide solution.

d.
Add 1 measure of starch indicator (or 10cm3 of 1% starch solution).


STIR WELL AND ADJUST TEMPERATURES in each beaker

Add 15cm3 of 0.1MSodium thiosulphate solution and stir in 20cm3 of approximately 4vol. hydrogen peroxide.


Observe time taken for blue colour to appear.

(This can be adapted to an advanced experiment for sixth form pupils and above to allow determination of the order of the reaction, rate constant and energy of activation.)

Risk Assessment (You MUST make your own):

· The use of concentrated HCl and the probable need to dilute a more concentrated solution of hydrogen peroxide require appropriate care.  Otherwise there appear to be no significant hazards involved.

· Wear eye protection (and waterproof gloves if concentrated hydrogen peroxide is being handled).

Educational Context
This is often done ‘merely to impress’.  The change in colour is usually so sudden that it seems you can hear a click!  Unfortunately this puts the chemist in the same class as the ‘magician’.  Students must be let in on the act and hopefully become appreciative of ‘some of’ the chemistry behind it.

It should be clear that the reaction between iodine and sodium thiosulphate must be fairly quick (much quicker than the reaction between iodine and starch) since there is no colour change until after all the thiosulphate ions have been used.  (How do they know it is the thiosulphate ions being used up?)

However, it is not necessary to understand much about the reaction itself to appreciate that temperature changes significantly affect the rate of the reaction.

With due care this reaction can be investigated by students - a change from the usual thiosulphate/acid reaction?
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