CHEMICAL EQUILIBRIUM BETWEEN IRON(III) ION AND THIOCYANATE ION

Introduction

Iron(III) ion reacts readily with thiocyanate ion to form a red complex, according to the following equation:
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Fe3+(aq) + SCN-(aq)       [FeSCN]2+(aq)

The above reaction is reversible and the concentration of the complex can be roughly determined by colorimetrically. That is, by comparing the intensity of the colour of the solution.

Procedures

A)
Preparation of complex solutions of different concentrations
1.
Using 6 similar small test-tubes, add 5.00 cm3 of 0.002 M potassium thiocyanate to each.

2.
To test-tube 1, add 5.00 cm3 of 0.2 M iron(III) nitrate solution. This will be used a solution of standard concentration used to get other concentrations by comparing colours.

3.
Add 10.00 cm3 of 0.2 M iron(III) nitrate solution to 15.00 cm3 water and mix. Pour 5.00 cm3 of this 0.08 M solution into test-tube 2.

4.
Add 10.00 cm3 of the 0.08 M iron(III) nitrate solution to 15.00 cm3 of water and mix. Add 5.00 cm3 of this solution to test-tube 3.

5.
Repeat the experiment, each time similar dilutions and similar additions are done.

B)
Determination of the concentrations of the complex

Compare the colour in test-tube 1 (standard) with that in others by taking the two to be compared, hold side by side, wrap a strip of paper around both. Look down toward a piece of white paper on the bench. If the intensities are not identical, pour out some of the standard solutions into a clean dry beaker until colours appear identical.

Measure the height of the two test-tubes. Repeat for all five test-tubes.

Data
Complete the table below. Give 3 sig. fig. to the values of Kc. You do not have to give calculation for your results.

Set
h1/cm
h/cm
Initial concentrations
Equilibrium concentrations
Kc




[Fe3+]
[SCN-]
[FeSCN2+]
[Fe3+]
[SCN-]
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h1:
height of test-tube 1 (containing the standard solution)

h:
height of test-tube (containing the diluted solution with various concentrations)

Result

Determine the best value of Kc.

Questions
1.
Using the best value of Kc, calculate the concentration of thiosulphate in test-tube 1 at equilibrium.

2.
Why are the values of Kc's in test-tubes 2 and 6 not as reliable as the others?

3.
Small changes in height do not affect the colour intensity much. Assume that in test-tube 4, the height measured for the standard was 5 % too great. How does this affect the value of Kc?
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