Experiment 5.3.1d – Using a simple cell to predict reaction feasibility

!! Wear eye protection correctly throughout the experiment

!! Iodine stains skin and clothing

In this experiment you will construct a number of electrochemical cells. From the Ecell value you will predict the reaction feasibility for the following reaction:

2Fe3+(aq) + 2I-(aq) ( 2Fe2+(aq) + I2(aq)

 and then check your answer by attempting to carry out the reaction.

Method (part 1)

Set up the following two electrochemical cells and measure the Ecell value for each one:

1. Cu(s)( Cu2+(aq)[image: image1.jpg]


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

Ecell = ………………..V

2. Cu(s)( Cu2+(aq)[image: image2.jpg]


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


Ecell = ………………..V

Both cells will need a copper half-cell made by placing a copper metal electrode in a small beaker containing 1 M copper(II) sulfate solution. You will find a ready-made solution containing iron(II) and iron(III) ions to put in a beaker with a platinum electrode to make up the other half cell for cell number 1. Similarly, you will find a ready-made iodine-iodide solution for use in cell 2.

From your two measured voltages predict the Ecell for the following cell and then construct the cell to measure the actual Ecell value:

Pt( 2I-(aq), I2(aq)[image: image3.jpg]


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

Ecell  (predicted) = …………………V

Ecell  (measured) = …………………V

Use the measured value to predict whether the reaction shown in the introduction is feasible. You will check whether it actually takes place in part 2. Remember that feasibility predictions tell us nothing about the rate of the actual reaction.

Method (part 2)

Put 1 cm depth of 0.1M iron(III) chloride in a test tube and add an equal volume of 0.1M potassium iodide solution. Are there any signs of reaction?

Test both starting materials and the reaction mixture separately with the following two reagents:

1. Starch indicator – this goes blue-black in the presence of iodine.

2. Potassium hexacyanoferrate(III) solution – this produces a dark blue precipitate in the presence of iron(II) ions.

Results

	
	Starch indicator
	Potassium hexacyanoferrate(III)

	Iron(III) chloride solution


	
	

	Potassium iodide solution


	
	

	Reaction mixture


	
	


Analysis

Did the reaction you predicted actually take place? What does the value of Ecell tell us about the position of equilibrium?
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