Catalysis

Hydrogen peroxide decomposes to form water and oxygen.  The activation energy for this reaction is high and occurs slowly to the point where a solution of hydrogen peroxide at room temperature does not appear to be decomposing.
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Manganese and (other transition metals act as a catalyst) for this reaction and speed up the rate of reaction.

Catalysts speed up the rate of reaction by reducing the activation energy for the reaction without actually being used up in the reaction – the catalyst is regenerated.
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By reducing the activation energy more particles have sufficient energy to react – see below which shows the distribution of energies of particles.  Only those with energy in excess of the activation energy can react.
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If the activation energy is reduced (with a catalyst) then there is a greater hashed area on the graph and therefore more particles with energy in excess of the activation energy and so a faster rate of reaction.
Video clip

The video demonstrates the catalysis of the decomposition of Hydrogen peroxide with manganese dioxide.  The evolution of oxygen is observed.  The regeneration of the catalyst is demonstrated when the manganese dioxide is filtered from the beaker, scraped from the filter paper and then added to fresh Hydrogen peroxide to which its decomposition is then catalyses.
Questions which could be asked during the video or demonstration

Put the equation on the board and discuss the fact that its decomposition takes place at a very slow rate – too slow to be observed at room temperature.

1. Looking at the Hydrogen Peroxide at the start, does there appear to be any reaction taking place?

2. What happens when the manganese dioxide is added?

3. What is the manganese dioxide doing – what is it acting as?

4. What gas is causing the solution to be frothing up?

5. Why does the frothing finally subside?

6. Why can the manganese dioxide be filtered out?  What does this demonstrate about the manganese dioxide?

7. When the filtered manganese dioxide is added to some fresh Hydrogen Peroxide what happens?  What does this demonstrate about the manganese dioxide at the start and at the end.

8. What feature of a catalyst does it demonstrate by its ability to catalyse a second beaker of decomposition of manganese dioxide?
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