Experiment 5.3.1g – the redox reactions of iron
!! Wear eye protection correctly throughout the experiment

!! Sulfur dioxide can cause breathing problems
In this experiment we shall be using electrode potentials to predict whether a sample of iron(II) will be oxidised to iron(III) or a sample of iron(III) will be reduced to iron(II). Having made our prediction we then carry out a test tube reaction to confirm our prediction. Remember that our predictions tell us nothing about the rate of reaction. So even if we predict that the reaction is feasible it may still be too slow to see anything when we try it out.
To check each of the reactions mix together a small amount of the two reactants (about 1 cm depth of solution or a small spatula measure of zinc) in a test tube. Check for any sign of reaction.

You will need the following electrode potential data:

Right hand cell





Electrode potential (V)

Fe3+(aq), Fe2+(aq)(Pt





+ 0.77

Br2(aq), 2Br-(aq)(Pt






+1.09

Zn2+(aq) (Zn(s)






- 0.76

Ag+(aq) (Ag(s)






+0.80

Cl2(aq), 2Cl-(aq)(Pt






+1.36

[SO42-(aq) + 4H+(aq)], [SO2(aq) + 2H2O(l)] (Pt


+0.17

[MnO42-(aq) + 8H+(aq)], [Mn2+(aq) + 4H2O(l)] (Pt

+1.51

I2(aq), 2I-(aq)(Pt






+0.54

a) iron(II) sulfate and bromine water

We’ll work through the theory for this first one and you will be on your own for the rest.
This reaction starts with iron(II), so we shall be seeing whether it gets oxidised to iron(III). The right hand electrode for the iron(II)-iron(III) (above) shows the change from iron(III) to iron(II) (reading from left to right). This means that it is the wrong way around. It needs to be flipped over and must be the left hand electrode. The bromine must, therefore, be the right hand electrode. If we stick the two halves together and work out Ecell we get:

Pt( Fe2+(aq), Fe3+(aq)[image: image1.bmp]Br2(aq), 2Br-(aq)(Pt
Ecell = + 1.09 - + 0.77 = + 0.32 V
This is a positive value so the reaction is feasible. Remember that a value of 0V mean that the reaction gets half-way. So even if you get a very small positive value the reaction should more than half complete. This means as long as the reaction isn’t too slow it should be obvious that something has happened.
It is worth thinking what should happen. In this case there would be a change from green iron(II) to yellow iron(III). However, at the dilution of these solutions these colours aren’t very obvious. We should see a fairly clear change from orange bromine to colourless bromide though.

b) iron(III) chloride and zinc

This would be an iron(III) to iron(II) change so the iron half cell would appear on the right-hand side this time.
Cell diagram:…………………………………………………………………………………...

Ecell:……………………


Predicted to work: Yes/No
Observations:

c) iron(II) sulfate and silver nitrate
Cell diagram:…………………………………………………………………………………...

Ecell:……………………


Predicted to work: Yes/No
Observations:

d) iron(III) chloride and sodium chloride
Cell diagram:…………………………………………………………………………………...

Ecell:……………………


Predicted to work: Yes/No
Observations:

e) iron(III) chloride and sulfur dioxide solution
Do this reaction in a fume cupboard and take care particularly if you have asthma. The mixture will need to be warmed to speed up any change.
Cell diagram:…………………………………………………………………………………...

Ecell:……………………


Predicted to work: Yes/No
Observations:

f) iron(II) sulfate and acidified potassium manganate(VII)
Cell diagram:…………………………………………………………………………………...

Ecell:……………………


Predicted to work: Yes/No
Observations:

g) iron(III) chloride and potassium iodide
Cell diagram:…………………………………………………………………………………...

Ecell:……………………


Predicted to work: Yes/No
Observations:

h) iron(II) sulfate and chlorine water
Cell diagram:…………………………………………………………………………………...

Ecell:……………………


Predicted to work: Yes/No
Observations:
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