Experiment 2.7.2di – Displacement reactions of the halogens

!! Wear eye protection correctly throughout the experiment

In this experiment we are going to determine the order of reactivity of three halogens by carrying out some displacement reactions. We do this by attempting to react a halogen (chlorine, bromine and iodine) with a solution of halide ions (chloride, bromide and iodide). We can write a general equation:

X2(aq) + 2KY(aq) 2KX(aq) + Y2(aq)
In this case the halogen X2 has reacted to become a halide ion X-. This means X is more reactive than Y which has now been displaced from its compound to become the unreacted element. If X had been less reactive than Y then no reaction would have taken place.

Set up four test tubes:

· Test tube 1 – 2 cm3 of 0.1M potassium chloride solution

· Test tube 2 – 2 cm3 of 0.1M potassium bromide solution

· Test tube 3 – 2 cm3 of 0.1M potassium iodide solution

· Test tube 4 – 2 cm3 of distilled water

The last test tube is a control. The first three contain colourless liquids. If you add a coloured halogen solution to them, even if there is no reaction, they will get diluted and become paler. It is easy to think that this is some sort of chemical reaction. By comparing test tubes 1 to 3 with the control we can see if they are different, which indicates that a chemical reaction has taken place. If it looks just the same then no reaction has taken place but it will still look paler due to the dilution.

In a fume cupboard add four or five drops of chlorine water to each of the test tubes. Record your observations in the table on the next page. If you are not sure if you have made any bromine or iodine you can add 1 cm3 of hydrocarbon solvent to the test tube, stopper and shake it. Your teacher will show you how to interpret the results.
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The next experiments can be done in the lab. Set up the same four test tubes as before, but this time add four or five drops of bromine water to each one. Record your results.

Prepare a final set of four test tubes, but this time add four or five drops of iodine solution to each one. Record your results.

Use your results to decide on the sequence of reactivity of the three halogens studied. Try to write full and ionic equations for all the displacement reactions which took place.
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