Session 7: REDOX TITRATION

Task

Investigate the amount of hydrogen peroxide in commercial oxygenated water.

Theoretical background
Commercial oxygenated water is a solution of hydrogen peroxide in distilled water with a variable concentration between 3 and 30 %. This concentration is often indicated in term of “volumes”. This means the volume of oxygen released by one volume of solution, i.e., if we have 10 vol. oxygenated water, then 1 L of it will release 10 L of oxygen in normal conditions according to the reaction: 2 H2O2 ( 2 H2O + O2.
We will be calculating the concentration of this H2O2 solution in mol/L (molarity). To do this we will use a chemical reaction with potassium permanganate (of which we know the concentration). This method is called a titration. As the reaction is actually a redox reaction we call it a redox titration.
The reaction between hydrogen peroxide and permanganate (in acidic conditions) is as follows:
2 MnO4- + 5 H2O2  +  6 H+  (  2 Mn2+ + 5 O2 + 8 H2O

Material


Stand and clamp

25 mL burette

250 mL Erlenmeyer

10 mL pipette

25 mL pipette

100 mL beaker x 2
2 plastic pipettes

Funnel

100 mL volumetric flask

Potassium permanganate 0.05 M

Commercial oxygenated water 

Sulfuric acid 2 M

Distilled water
Method
1. Arrange the burette in the stand with the clamp. Fill it with permanganate solution, assuring that no bubbles remain anywhere, and adjust the level to 0.

2. Make a solution of commercial oxygenated water taking 10 mL of the one provided and diluting it to 100 mL in a volumetric flask with distilled water.

3. Take 25 mL of this solution with the pipette and pour it in the erlenmeyer. Add 25 mL of 2 M sulfuric acid and 25 mL of distilled water.

4. Titrate the mix with the permanganate solution until you see the first signs of a violet color remaining in the Erlenmeyer flask (that means you have put just one drop more than needed).

5. Record the volume needed and repeat the whole procedure to verify the result.

6. Calculate the hydrogen peroxide concentration of the commercial oxygenated water remembering the dilution performed at the beginning and compare your result with the one on the commercial bottle.
Blog

· Title

· Introduction

· Table of results

· Calculation of concentration of H2O2.

· Conclusion

· Calculate the % error in your result (actual value of 0.88 M).

Percentage error (%) = [(Actual value – experimental value) / Actual value ]  x 100

· State if you think it is a small or large error

· Evaluation

· In industry, companies use “autotitrators” to carry out titrations more accurately. Explain why they are more accurate and more efficient than human-made titrations.
· APA references (with in-text references)
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