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Redox-Reaction with Manganese

Description: A manganese (II) solution and manganese (VII) solutions are mixed.  Brown solid MnO2 precipitates as a result of formation of Manganese (IV).

Concept:  In this reaction manganese (IV) acts as oxidation agent for manganese (II):

Mn+7 + 3 e- 
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 Mn+4 + 2 e-
                  to from the overall reaction:

2 MnO4- + 3 Mn+2 + 2 H2O  
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  5 MnO2 + 4 H+
Materials:
· MnCl2 solution

· KMnO4 solution

Safety:

Manganese dioxide and potassium permangante are strong oxidizers.  Potassium permanganater is sometimes used in external medical treatments.  Reactions on the skin for MnO2 analog to the above reaction.

Procedure: 


Before class:  Prepare an aqueous solution of MnCl2 in a petri dish and dissolve only a few grains of KMnO4 in a reaction tube.


In class: Carefully add the KMnO4 solution dropwise into the MnCl2 solution. Do not stir.  You can see the brown solid form in the dish on an overhead projector where you added the drop.

Clean-up: The heterogeneous solutions need to be collected.  Sticky MnO2 can be dissolved in HCl under development of chlorine gas.

Notes:  Naturally occurring pyrolusite MnO2 finds applications in the production of steel, dry-cell batteries, as decolourizer in glass manufacturing.1
This demo was developed by Professor Josef Zwanziger and Dr. Ulrike Werner-Zwanziger for C106.

Literature: (1) N. N. Greenwood and A. Earnshaw, Chemistry of the Elements, Pergamon Press, Oxford 1986.
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