Experiment 1.3i – The reaction of iron with copper(II) sulfate

!! Wear eye protection correctly throughout the experiment

In this experiment we aim to use a gravimetric method (weighing!) to work out which of the following is the correct equation for this reaction:

Fe(s) + Cu2+(aq) Fe2+(aq) + Cu(s)

Or

2Fe(s) + 3Cu2+(aq)  2Fe3+(aq) + 3Cu(s)
	Start by weighing out exactly 0.01 moles of iron powder (0.56 g) into a 100 cm3 beaker on a top pan balance. Use a measuring cylinder to add 15 cm3 of 1.0M copper(II) sulfate solution (an excess).

Stir the mixture carefully. You will see the formation of brown copper metal. Now boil the mixture for around a minute to finish off the reaction.
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	Copper metal appears


Allow the beaker to cool and then carefully pour off the solution from the copper metal. It is important that none of the copper is lost as this is what we shall be weighing to establish the correct equation. Wash the copper metal by adding some distilled water, stirring and then pouring off the rinsings. Again be very careful not to lose any copper. Repeat this rinsing process a couple of times. Finally, add and 20 cm3 of propanone (CARE! – flammable) and stir the mixture.

Weigh out accurately a dry filter paper. Record your mass at the balance. Use this filter paper to filter the copper/propanone mixture so that you collect every bit of the copper in the filter paper. You can use a dropping pipette containing some more propanone to wash out any bits of copper which stick to the beaker. Give the copper around five minutes to dry off (propanone is very volatile and should evaporate quite quickly). Finish off the drying process by placing the filter paper and copper in an oven at 100(C (CARE! – HOT obviously) for five minutes. Support it in a beaker so that none of the copper is lost.

Take the filter paper and copper out of the oven, allow to cool for a couple of minutes and weigh it accurately on a top pan balance. Record your mass.

Work out the number of moles of copper you have made in the reaction and use this to work out which of the above two equations is the most likely.
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