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CoCl2 Catalyzed Oxidation of Tartaric Acid by H2O2
Description: A pink CoCl2 solution is added to a Tartaric Acid solution in the presence of H2O2.  As the reaction progresses, O2 and CO2 bubbles rapidly evolve and a green cobalt-tartrate intermediate can be observed.  Once the reaction is complete, the catalyst (CoCl2) returns to its original pink color.   
Concept:  The definition of a catalyst requires that it not be consumed in a reaction.  This is observed when the CoCl2 returns to its original color after catalyzing the oxidation of tartaric acid to form oxalic acid.
The reaction:

      HO2CCH(OH)CH(OH)CO2H      +    H2O2    (     HO2CCO2H    +    O2    +    CO2

       tartaric acid                                                   oxalic acid
Materials:

· large crystallizing dish
· 1000 mL tall-form beaker
· 2, 50 mL graduated cylinders
· stirring rod
· hot plate
· thermometer
· paper towels
· gloves and goggles
· potassium sodium tartrate
· 30% hydrogen peroxide
· 0.4 M cobalt chloride solution
Safety: Wear safety goggles and gloves.  The reaction is vigorous once the CoCl2 is added.  STAND BACK.
Procedure:


Before Class:  

Add 400mL of dH2O to the 1000 mL graduated cylinder and dissolve 30g of potassium sodium tartrate.  Measure out 30mL of 30% H2O2 in one graduated cylinder and 50mL of the 0.4M CoCl2 in the other.  Keep all three solutions covered under parafilm until the demo is to be performed.


During Lecture:


Place the 1000mL beaker inside the crystallizing dish and place this on an overhead projector (for larger lecture halls).  The crystallizing dish is to collect any overflow from the vigorous reaction.  Add the H2O2 to the 1000mL beaker.  You may notice the evolution of tiny amounts of gas, but this is virtually unobservable to most students.  Carefully add the cobalt chloride to the reaction and move several feet away.  The reaction mixture will turn green and bubble vigorously as the reaction proceeds.  When the reaction is complete, the CoCl2 will return to its original pink color. 
Clean Up:  Use the paper towels provided to clean any liquids that may have spilled onto the projector or table.  Put all waste into a heavy metals waste container.
Notes:

This demo was developed in Fall ’04 for Todd Stone’s C117 class.
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