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Oxidation-Reduction Analysis of Hydrogen Peroxide


Oxidation-Reduction Analysis of Hydrogen Peroxide 

Many oxidation-reduction reactions serve as a basis for quantitative analysis.  One of the most widely used oxidizing agents is potassium permanganate, KMnO4.  It is a powerful oxidizing agent that also serves as a self-indicator.  One drop in excess of the endpoint volume of a titration turns the solution a pale-pink color.

In this experiment, you will titrate a standardized solution of 0.02 M KMnO4 into a measured amount of an unknown concentration of hydrogen peroxide, H2O2.  Your objective is to determine the percentage and molarity of H2O2 in ordinary over-the-counter solutions of hydrogen peroxide.
Pre-Lab Assignment:

Balance the equation for the titration reaction using the half-reaction method.  The reaction takes place in acidic conditions.  (Record your work in your lab notebook.)
H2O2 (aq) + MnO4– (aq)  ( O2 (g) + Mn2+ (aq)

Materials

2 burets

Erlenmeyer flasks

Stir plate

Magnetic stir bar

Balance

Household hydrogen peroxide

0.02M potassium permanganate solution

3.0 M sulfuric acid

0.1M manganese(II) sulfate

Distilled water

PROCEDURE

1. Obtain and wear goggles.
2. Rinse and fill a buret with standardized KMnO4 solution.  Record the molarity of the solution.

3. Determine the mass of a clean, dry Erlenmeyer flask to the correct number of significant figures, and record.  

4. From the buret on the front table, record the initial volume (again, to the correct number of significant figures).  Add approximately 1.5 mL of ordinary household hydrogen peroxide.  Record the final buret volume.
5. Find the mass of the flask with the peroxide and record.

6. Add about 35 mL of distilled water, 5 mL of 3.0 M H2SO4, and 3 or 4 drops of 0.1 M MnSO4, which acts as a catalyst.

7. Record the volume in your KMnO4 buret, and titrate your sample to a pale pink endpoint.

8. Calculate the percentage of H2O2 in the original sample.

9. Repeat three times for consistent results.
DATA ANALYSIS


1.
Calculate the moles of MnO4– used to reach the equivalence point of the reaction for each trial.


2.
Use your answer to question 1, along with the balanced redox equation from the pre-lab questions, to calculate the moles of H2O2 in the sample of solution for each trial.


      3.   Calculate the percent by mass of hydrogen peroxide in the commercial solution.

      4.   Calculate the molar concentration of the H2O2 solution for each trial.  Calculate the average deviation of the three values you obtained for the molarity of the hydrogen peroxide.  

5.   Calculate your percent error, using the percent by mass on the bottle of the commercial solution as the accepted value.

DISCUSSION
Include answers to the following in your laboratory report:

1. Define oxidation and reduction.

2. How would each of the following laboratory mistakes affect the calculated value of the percent hydrogen peroxide in the commercial solution (too high, too low, no change)?  Explain.

a. In Step 2a, the buret was rinsed with distilled water immediately before being used to measure the hydrogen peroxide solution.

b. The buret or reservoir was not rinsed with KMnO4 solution in step 5 (for Method 1) or step 4 (for Method 2).

     3.  What can you conclude about the accuracy of the labeling on household hydrogen peroxide?
Data Table
	
	Trial 1
	trial 2
	Trial 3

	Initial reading of peroxide buret
	
	
	

	Final reading of peroxide buret
	
	
	

	Volume of peroxide in buret
	
	
	

	Mass of empty flask
	
	
	

	Mass of flask plus peroxide
	
	
	

	Mass of peroxide sample
	
	
	

	Initial reading of permanganate buret
	
	
	

	Final reading of permanganate buret
	
	
	

	Volume of permanganate used (visual endpoint)
	
	
	

	Volume of permanganate used at equivalence point
	
	
	

	Molarity of permanganate
	
	
	

	Moles of KMnO4 used
	
	
	

	Moles of H2O2 in sample

	
	
	

	Milligrams of H2O2 in sample
	
	
	

	Percentage of H2O2  in sample (experimental)
	
	
	

	Molarity of H2O2 in sample
	
	
	


Percentage H2O2 reported on bottle:  ______________
KMnO4 molarity:  _______________
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