
IB CHEMISTRY                                           Illustrating the oxidation states of manganese
Aim        To make samples of the less common oxidation states of manganese.
Background information

Oxidations states of manganese: you can tell the oxidation state of manganese by its colour:

	Oxidation state
	+2
	+3
	+4
	+6
	+7

	Colour
	pink
	violet-brown (as precipitate) or red (as solution)
	brown-black
	green
	purple


Requirements and materials

	· safety goggles

· 6 test tubes and a rack

· potassium manganate (VI) solution, 0.01 mol dm-3 

· sulphuric acid, 1mol dm-3
· sodium hydroxide solution, 2 mol dm-3
· manganese(IV) oxide
	· spatula and stirring rod
· distilled water in washing bottle
· filter funnel
· filter paper
· manganese(II) sulphate-4-water
· sulphuric acid, concentrated


SAFETY MESSAGES:  
· Sodium hydroxide is corrosive, even in dilute solution.

· Dilute sulphuric acid 1mol dm-3 is an irritant.

· Manganese(IV) oxide and manganese(II) sulphate are harmful if swallowed.

· Concentrated sulphuric acid solution is corrosive and reacts violently with water.  Therefore you must:

· wear safety goggles and gloves;

· leave it in the fumehood

· only use the pipette
· inform the teacher of any spillages 
Procedure

Part A
1. Put about 5 cm3 of potassium manganate(VII) solution in each of three test tube.

2. To one of the three test tubes add about 3 cm3 of dilute sulphuric acid, to another add about 3 ml of sodium hydroxide solution, and to the third add about 3 ml of distilled water.

3. To each of the three tubes add a little solid manganese(IV) oxide and stir for about a minute.

4. Filter enough of each mixture into a clean tube to see the colour of the filtrate clearly.  Use a fresh filter paper for each mixture.

5. One of the tubes should now have a clear green solution of manganese(VI).  Add to this a little dilute sulphuric acid.
6. Record colour changes and identify the different oxidation states.
Part B

1. Dissolve about 0.5 g of manganese(II) sulphate in about 2 ml of dilute sulphuric acid in a test tube.

2. Carefully add about 10 drops of concentrated sulphuric acid and cool the tube under a running tap.

3. Add a few drops of potassium manganate (VII) solution to obtain a deep red solution of Mn(II).

4. Dilute the red solution with about five times its volume of water, wait a few moments.
5. Record colour changes and identify the different oxidation states.
Part C

1. In each of two test tubes, dissolve a little manganese(II) sulphate in water and add an equal volume of sodium hydroxide solution to obtain a precipitate of manganese (II) hydroxide.

2. To one of the two test tubes, add a little manganese(IV) oxide and stir.

3. Let both tubes stand for a few minutes.

4. Record colour changes and identify the different oxidation states.
