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	Simple Chemical Reactions

	Partition of iodine between polar and non-polar solvents
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Introduction

This is a small scale demonstration of the formation of an equilibrium from two directions.

In organic solvents, iodine is purple and in water (KI solution) if dissolves to form a brown tri-iodide ion.

You will need

	2 x test tubes with bungs
	1 x test tube rack

	Iodine (about 6 of the little ‘balls’ of iodine in a bijou
	5 cm3 of cyclohexane

	5 cm3 of 0.5M KI solution
	Wash bottle of distilled water

	2 x 3 cm3 pasteur pipettes
	


To do

a. Place one small iodine crystal in each test tube

b. Add 2cm3 of cyclohexane to one test tube and 2 cm3 of potassium iodide solution to the other.

c. Cork the test tubes and shake. Note the colour of each solution.

d. Carefully add 2 cm3 of potassium iodide solution to the tube containing cyclohexane. Do Not Shake.
e. Carefully add 2 cm3 of cyclohexane to the tube containing potassium iodide solution. Do Not Shake.

f. Watch for colour changes in the newly added solvent over the next few minutes.
g. Cork both tubes and shake gently, watching for changes in colout intensity.

h. Finally shake both tubes vigorously for 30 seconds. Then leave to allow the layers to settle out. Compare the colours in each tube.
Discussion
In organic solvents such as cyclohexane, iodine produces a purple solution, similar in colour to iodine vapour, in which non-polar iodine molecules have simply been separated from each other by non-polar solvent molecules.

In water, iodine is not very soluble as it cannot disrupt much of the relatively strong hydrogen bonding between the water molecules.

In potassium iodide solution, however, iodine can react to form the fairly stable I3- ion and it is thus much more soluble, giving the familiar brown colour.

If you have a simple partition between water and cyclohexane, it is possible to find the equilibrion constant by taking samples from each layer and titrating with standard thiosulphate solution.

In this case, however, there is a more complex equilibrium set up:

I2 (Ch)  ⇋  I2 (aq)  
and  

I2 (aq)  +  I- (aq) ⇋  I3- (aq)  

Extension

a. Use a pasteur pipette to remove the lower, aqueous layer from one of the tubes.
b. Add a fresh 2cm3 sample of KI solution and shake again.

c. Repeat this removal of iodine solution and addition of fresh KI two or three times. What is happening to the intensity of the colour in the cyclohexane layer?
Safety

Cyclohexane is highly flammable. Keep well away from any sources of ignition.

Carry out in a well-ventilated area

Do not dispose of Iodine residues down the sink. Put them in a designated waste bottle.
Wear eye protection.  

     
 

It is the responsibility of teachers doing this demonstration to carry out an appropriate risk assessment.
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