Experiment 5.3.1h – Determination of iron in iron tablets

!! Wear eye protection correctly throughout the experiment

!! Potassium manganate(VII) stains skin and clothing

In this experiment you will carry out a redox titration with potassium manganate(VII) in order to calculate the mass of iron(II) sulfate in an iron tablet. The titration reaction that occurs is:

5Fe2+(aq) + MnO4-(aq) + 8H+(aq) ( 5Fe3+(aq) + Mn2+(aq) + 4H2O(l)

You should be able to see from the equation that a lot of acid is needed. Make sure you add sufficient acid or alternative reactions will take place which will produce errors in your titration calculation.

Method

Grind two iron tablets to a fine powder using a mortar and pestle. Be careful not to lose any bits of tablet as this will cause your answer to be too small. Add a little dilute sulfuric acid to the mortar and continue grinding to produce a paste. Add some more dilute sulfuric acid to produce a solution/suspension.

Use a funnel and a glass rod to transfer the contents of the mortar into a 100 cm3 volumetric flask. Rinse out the mortar and the glass rod with more dilute sulfuric acid and transfer the washings to the volumetric flask. Repeat this rinsing until the flask is almost full. Make it carefully up to the mark with more dilute sulfuric acid. Stopper the flask and mix it well by inverting it several times.

Set up the titration apparatus with 0.002 M potassium manganate(VII) in the burette. Pipette 10 cm3 of your iron tablet solution into a clean 100 cm3 conical flask and titrate the contents with the 0.002 M potassium manganate(VII). This reaction is self-indicating, the end-point being the first permanent pink colour. You should be getting the titration correct to the nearest drop. Repeat this titration until you have at least two consistent results (agreeing to 0.1 cm3 at most).

Use your results to calculate the mass of iron(II) sulfate, FeSO4, present in each tablet.

Results

Titre 1………………….. cm3

Titre 2………………….. cm3
Titre 3………………….. cm3
Titre to be used in calculation………………….. cm3
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