Is It Really 3 % Hydrogen Peroxide

Introduction:
The hydrogen peroxide you buy at the store is labeled 3 %. As a consumer, you have no real way of verifying that this is the actual concentration. If a bottle of peroxide has been sitting on the shelf, it may have decomposed so that the actual concentration is measurably below 3 %. In today’s experiment, you will determine the hydrogen peroxide concentration by titration. This method involves the addition of another reagent of known concentration to a certain volume of peroxide. When the endpoint is reached, a color change occurs signaling us to stop. Knowing the concentration and volume added we can determine the number of moles of reagent added. We can employ stoichiometry to determine the number of moles of peroxide we titrated. Once we know moles we can calculate mass and finally percent.

The reaction in today’s experiment occurs between hydrogen peroxide, H2O2 and potassium permanganate, KMnO4. The balanced equation is:

2 KMnO4    + 5 H2O2   +    3 H2SO4 (   5 O2   +
2 MnSO4    +   8 H2O   +  K2SO4
As you can see from the balanced equation, the mole : mole relationship between H2O2 and KMnO4 is 5 : 2. This means that for every 5 moles of H2O2 that reacts, 2 moles of KMnO4 are consumed.

Objective: Determine the concentration of Hydrogen Peroxide.

Materials: 2 micro burets, flask, magnetic stirrer with magnet, 

Procedure:

1 Fill one buret with peroxide and fill the other with permanganate solution.

2 Add between 1 and 2 ml of a 1:10 dilution of peroxide to your flask. Measure the exact volume added. 

3 Add about the same volume of H2SO4 to the peroxide and make sure the stirrer mixes it well.

4 Start adding permanganate to the solution. Initially the purple color will immediately disappear. As you get closer to the endpoint, it will persist. When this happens slow down the addition of permanganate so that you can determine the exact volume when the solution goes from clear to a faint pink color. Record the exact amount of permanganate that you added.

5 If you “overshoot” the endpoint simply add a small amount of peroxide to turn the solution clear. Add this volume to the volume you added in step 2. Now carefully add permanganate so that you can determine the exact endpoint. Add the volume of permanganate added in this step to what you already measured in step 4.

6 Repeat 1 – 5 two more times.

Data:



Run 1
Run 2

Run 3
Run 4

1 Total volume of  1:10 dilution of peroxide added







2 Concentration of permanganate solution







3 Total volume of  permanganate added







Calculations:

        2 KMnO4    + 5 H2O2   +    3 H2SO4 (   5 O2   +    2 MnSO4    +   8 H2O   +  K2SO4
B

C_______________________________________________________________

A


Run 1
Run 2
Run 3
Run 4

1 Moles permanganate added







2 Moles peroxide reacted (calc 1 x 5/2)







3 Mass peroxide added







4 Percent peroxide in 1:10 diluted solution 

(mass peroxide/volume solution x 100)





5 Percent peroxide in actual peroxide solution

 (calc 4 x 10)





Conclusions:

1 Compare your average percent peroxide with your classmates. How do they compare?

2 Why would this experiment be difficult if permanganate had no color to it?

