YEAR 13 PRACTICAL 14
USING POTASSIUM DICHROMATE TO DETERMINE THE CONCENTRATION OF IRON (II) and IRON (III) IN A SOLUTION CONTAINING A MIXTURE OF THE TWO

Aim:
To determine the concentration of Fe2+ and Fe3+ in a sample by titration against 0.02 moldm-3 potassium dichromate in acidic solution using sodium diphenylaminesulphonate indicator.

Theory:
Potassium dichromate can oxidise Fe2+ to Fe3+ in acidic conditions. It can hence be used to determine the amount of Fe2+ in a sample.


Zinc can reduce Fe3+ to Fe2+. If a mixture of Fe2+ and Fe3+ is treated with excess zinc, the Fe3+ is reduced to Fe2+. If the excess zinc is then removed by filtration, all the Fe2+ can be oxidised back to Fe3+ by titration with potassium dichromate. This can be used to calculate the total amount of iron in a sample.


The total amount of iron in the sample is believed to be approximately 0.15 moldm-3.

Planning and background

1.
Write the half-equation for the reduction of dichromate ions in acidic solution.

2.
Write the half-equation for the oxidation of iron (II) in acidic solution.

3.
Hence write the equation for the redox reaction between potassium dichromate and iron (II) in acidic solution.

4.
Write an equation for the reaction between zinc and iron (III).

5.
Use the equation in question 3 to deduce the quantity of 1 moldm-3 acid which needs to be added to ensure it is present in excess.

Procedure
1.
Prepare a 25.0 cm3 sample of the iron (II) salt for titration. Add 1 cm3 of indicator and 25 cm3 of 1 moldm-3 sulphuric acid.

2.
Fill the burette with 0.02 moldm-3 potassium dichromate.

3. Titrate until three concordant results have been obtained.

4.
Pour about 100 cm3 of the iron solution into a beaker and add an excess of zinc powder.

5. Stir the mixture vigorously for five minutes.

6. Filter the solution to remove the excess zinc.

7.
Use the filtrate to prepare a 25.0 cm3 sample of the reduced iron (II) salt for titration. Add 1 cm3 of indicator and 25 cm3 of 1 moldm-3 sulphuric acid.

8.
Repeat steps 2 and 3.

Analysis
1. Use the first titration to determine the concentration of Fe2+ in the sample.

2. Use the second titration to determine the total iron concentration in the sample.

3. Hence deduce the concentration of Fe3+ in the sample

4.
Estimate the apparatus error in the experiment.

Evaluation

1.
Describe briefly the relative merits of potassium permanganate and potassium dichromate as indicators.

