Cobalt Chloride acts as a catalyst

Transition metals ions are good catalysts in redox reactions because they readily move from one oxidation state to another.  In this reaction cobalt interchanges between +2 and +3 oxidation states.

Hydrogen peroxide can oxidise 2,3-dihydroxybutanedioate ions to carbon

dioxide, methanoate ions and water:
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The reaction is energetically feasible, but takes place very slowly, even when

heated. The problem is the high activation enthalpy which provides a kinetic

barrier to reaction.
The reaction can be speeded up by adding cobalt(II) ions.  Cobalt chloride is added to the mixture and the temperature rises and the pink cobalt turns a green colour then a pink colour again as the catalyst is regenerated.  The Co2+ initially reduces to form Co3+ ions whilst the hydrogen peroxide is reduced.  The existence of the intermediate can be seen because the Co3+ ions are green.  The Co3+ is then reduced as the 2,3 dihydroxy-butanoate is oxidized.
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Questions to ask when demonstrating this practical or showing the video

1. What are the properties of transition metals? – hopefully students will come up with variable oxidation states, catalytic properties, complex formation, formation of coloured compounds.

2. What is a catalyst? What does it do?

3. What about transition metals allows them to act as catalysts in redox reactions – discuss the first and second and third ionization energies

4. What property of a catalyst is demonstrated in the video (regeneration)

5. What other property of transition metals is demonstrated in the video (different oxidation states have different colours)

