Experiment 2.7.1gi[2] - Thermal decomposition of nitrates

!! Wear eye protection correctly throughout the experiment

Some of the experiments must be done in an operating fume cupboard. Nitrogen dioxide is a very toxic gas. It does not matter what order you do the experiments in, so if the fume cupboard is busy do one of the others. If the fume cupboard is free use it while it’s still available!
Part 1 – the group 2 nitrates

You are going to investigate the thermal decomposition of the group 2 metal nitrates to see if you can discover a trend in their ease of decomposition. The general reaction is:



2X(NO3)2(s) 2XO(s) + 4NO2(g) + O2(g)
You could use the time taken for the first appearance of the brown gas, nitrogen dioxide, as a measure of the rate of reaction. Alternatively, you could use the time taken to produce enough oxygen to relight a glowing splint. We shall compare the following three group 2 nitrates:

· Magnesium nitrate(V)

!! Must be done in a fume cupboard
· Calcium nitrate(V)


!! Must be done in a fume cupboard
· Strontium nitrate(V)


!! Must be done in a fume cupboard
You will have to ensure that you carry out a fair test for the three experiments making sure that the heating is similar for all three. A sensible quantity of solid to use in each case is around 0.02 moles.

When you think you have a good method ask your teacher before attempting to carry it out. Carefully describe all the changes you can see in each experiment.

Don’t forget that after strong heating the test tubes will remain hot for some time. Allow them to cool for at least ten minutes on a heat-proof mat before handling them.

Once you are confident that you have the order of stability of the group 2 nitrates (the hardest to decompose is the most stable), try to think why it might change in this way.

PIC OF HEATING TECNIQUE!!!!!!!!!!!!!!!!!!

Part 2 – the group 1 nitrates
Repeat your experiment using the following group 1 nitrates:

· Sodium nitrate

· Potassium nitrate

This time the general reaction is:



2XNO3(s) 2XNO2(s) + O2(g)
So you will have to use the time taken to produce enough oxygen to relight a glowing splint as your measure of the ease of reaction.
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