1.
The blue-blood reaction.

You may have seen this reaction in another practical session. I use it to demonstrate how a substances, such as haemoglobin or the Fe3+ porphyrin complex, that transports oxygen across a cell membrane to the cell mitochondria, work. Alternatively, I use it to demonstrate the catalytic action of methylene blue (to capture oxygen and pass it on to a normally docile reducing agent). 

2.
A cobalt catalysed reaction.

Rochelle’s salts, Potassium sodium 2,3-dihydroxybutandioate, is slowly oxidised by hydrogen peroxide to produce CO2 gas. If cobalt(II) ions are added the rate of the reaction increases significantly. What is special about this reaction is that it clearly shows that catalysts are very much involved in reactions by altering their structure. In this case, there is a change the oxidation state. At the end of the reaction the original oxidation state is restored.

 Place a heaped teaspoon of the salts into a 250 mL beaker containing 150 mL of water. Heat to 70oC (Use a thermometer as higher temperatures cause precipitates to form.). Remove the heat source and add 4-5mL of chemists grade (20Vol) hydrogen peroxide solution. Note the slow formation of  bubbles in the solution. 

Now add a solution containing cobalt chloride. BE PATIENT. The solution will gradually change colour to a dark brown and eventually turn green at which time a many bubbles of gas will appear in the solution. As the evolution of bubbles cease the solution will revert to the claret-coloured form of the cobalt(II) ions. Add 2-3 mL of hydrogen peroxide and the green colour and bubbling immediately returns. The process can be repeated may times until the Rochelle’s salts are exhausted.

The mechanism proposed is that the cobalt(II) ions react slowly with the tartrate ion to form a complex ion that is readily oxidized to [Co(tart)]3+ by the H2O2. This then reacts with the tartrate ions to form CO2. When all of the hydrogen peroxide has been consumed, the formation of the green complex stops and the cobalt returns to its claret-coloured +2 oxidation state. 

The time interval for each state depends on the concentration of the two species in the reaction.











































