An Example of Transition Metal Multiple Oxidation States:  
Manganese

Purpose:  To investigate multiple transitions metal oxidation states of through the chemical manipulation of manganese.  

Safety:  

1. Sodium Hydroxide and Sulfuric Acid are Corrosives; if they come in contact with the skin, immediately place the affected area under running water and call your instructor.  

2. Potassium Permanganate will stain skin and clothes brown.  Use gloves when handling this chemical.  If it comes in contact with the skin, immediately place the affected area under running water and call our instructor.
Materials:

(4) Vials with Caps
(3) 10 mL graduated cylinders

(1) Medicine dropper

Gloves

(4) 50 mL beakers or Erlyenmyer flasks

(8) Small pieces of masking tape

Pre-lab:

1. Find the element Manganese on the Reference Table periodic table.  Write down the possible oxidation states:

2. Write the correct chemical formula for Potassium Permanganate:

3. Write the correct chemical formula for Sodium Hydroxide:

4. Define oxidation state:
5. Write the Noble Gas Core configuration for Manganese:

6. Write the Noble Gas Core configuration for Mn+2.  What is lost from the atom when it becomes a positive ion?

7. Write the Noble Gas Core configuration for Mn+4.  What was lost from the atom to change its oxidation state?

Procedure:

1. In labeled beakers, obtain approximately:
a. 25 mL of Potassium Permanganate

b. 40 mL of Sodium BiSulfite (NaHSO3)

c. 5 mL of Sodium Hydroxide

d. 5 mL of Sulfuric Acid (H2SO4)
2. Place 5 mL of Potassium Permanganate in each vial and number them 1 to 4 with masking tape.
3. Note the color of Potassium Permanganate in Vial 1 in Data Table 1. 

4. In Vial 2, place 3 mL of Sulfuric Acid, then at about 10 mL of Sodium BiSulfite, replace the cap and shake away from other students.  If necessary, add Sodium BiSulfite dropwise with the medicine dropper until the color changes.  Note the color in Data Table 1.

5. In Vial 3, place 4mL of Sodium Hydroxide and 5 mL of Sodium BiSulfite and shake.  If necessary, add Sodium BiSulfite with the medicine dropper until the color changes.  Note the color in Data Table 1.

6. In Vial 4, place 5 mL of Sodium BiSulfite and stir.  If necessary, add Sodium BiSulfite with a medicine dropper until the color changes.  Note the color change in Data Table 1.
Data Table 1 – Oxidation States of Manganese 
	Vial
	Potassium Permanganate (mL)
	Sulfuric Acid
(mL)
	Sodium
Hydroxide

(mL)
	Sodium
Bisulfate

(mL)


	Color
	Oxidation State
(See Table 2 below)

	1
	5 
	0
	0
	0
	
	

	2
	5
	3
	0
	10 +
	
	

	3
	5
	0
	4
	5 +
	
	

	4
	5
	0
	0
	5 +
	
	


Table 2 – Oxidation States of Manganese 

	Oxidation State
	Color

	Mn+2
	Light pink to colorless

	Mn+3
	Violet

	Mn+4
	Orange/Brown

	Mn+6
	Green

	Mn+7
	Dark Purple


Questions:

1. What was the purpose of Test Tube 1?

2. What oxidation states did you observe in today’s experiment?

3.  Did the change color have to do with the change in the oxidation state of manganese? 

4.   What changed in the manganese atom to cause the color change?

5.Look at the transition metal salts on your instructor’s bench.  Do transition metals tend to form colored ions when combined in compounds?
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