Experiment 1.3j – Making a salt and measuring percentage yield

!! Wear eye protection correctly throughout the experiment

1. Making the iron(II) sulfate solution (part 1)

Fe(s) + H2SO4(aq) FeSO4(aq) + H2(g)

Weigh out 0.05 moles of iron filings in a weighing boat on a top pan balance. Measure out 27.5 cm3 of 2M sulfuric acid (this is an excess) in a measuring cylinder. Transfer the acid to a 250 cm3 conical flask and just bring it to the boil. As soon as it boils turn off the heat and place the flask on a heat-proof mat.

If possible, this next stage is best done in a fume cupboard. Impurities in the iron cause an unpleasant smelling gas to be given off. Add the iron filings to the acid and then place a plug of cotton wool in the mouth of the conical flask. This stops the fine spray of acid from escaping. You should see effervescence and the solution will start to turn pale green. Leave this to finish reacting whilst you get on with stage two of the experiment.

2. Making the ammonium sulfate solution
Measure out a second 25 cm3 portion of 2M sulphuric acid and place it in a 400 cm3 glass beaker. Add to this 55 cm3 of 2M ammonia solution. In theory, this is an excess of ammonia, so when you test it by using a glass rod to place a drop of the solution onto red litmus paper it should go blue. However, ammonia solution is often less concentrated than stated on the bottle as the ammonia gas escapes quite easily from the solution. If necessary, continue adding ammonia in 5 cm3 portions and then testing with litmus until it does go blue. Bring this solution to the boil for five minutes to drive off the excess ammonia.

3. Making the iron(II) sulfate solution (part 2)
With the acid in excess the iron should all dissolve. However, you will not have has enough time for this to happen so you should see some iron and the reaction (effervescence) still continuing. We haven’t got time to wait for it to finish, so filter off the remaining iron. You should be left with a pale green solution of iron(II) sulfate.

4. Crystallisation and yield
Add the iron(II) sulfate solution to the ammonium sulfate solution and continue boiling it until you have a volume of around 40 cm3. Transfer this solution into a labelled petri dish and leave aside to cool. This will take some time, so you will probably have to leave this until your next lesson.

When you return to your solution you should find that some pale green crystals of iron(II) ammonium sulfate have formed. Filter the crystals off and pat them dry between fresh filter papers. Weigh your crystals and use the mass to calculate the percentage yield. Try to explain why your yield is much lower than 100%.
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