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Form 6 Chemistry Practical

Experiment 11:  Decomposition of Hydrogen Peroxide

Introduction

Hydrogen peroxide decomposes into water and oxygen in the presence of manganese (IV) oxide (MnO2) as shown by the equation below:
2 H2O2 (aq) ( 2 H2O (l) + O2 (g)
It is predicted that the decomposition is a first order reaction with respect to hydrogen peroxide.
i.e.






rate = k[H2O2]
When the rate equation is expressed as a differential equation, it looks:
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Integration of the differential equation gives the rate equation for first order reactions: 
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where
a = initial concentration of hydrogen peroxide in mol dm-3.



x = concentration of hydrogen peroxide in mol dm-3 remained at time t.



k = rate constant 
Preparation by students

3 sheets of graph paper
Chemical

0.10M potassium permanganate, 1.8% w/v hydrogen peroxide, borate buffer, 1.0M sulphuric acid
Apparatus

two 100cm3 beakers, glass rod, 250.0cm3 volumetric flask, 50cm3 burette, filter funnel, 10.0cm3 pipette, 250cm3 conical flask, measuring cylinders (10cm3 and 100cm3), dropper, stop watch
Procedures

A.
Preparation of standard potassium permanganate solution

1.
Rinse a 10.0cm3 pipette with deionized water and then with 0.10M potassium permanganate solution.

2.
Transfer 10.0cm3 of 0.10M potassium permanganate solution into a clean 250.0cm3 volumetric flask by means of the pipette.

3.
Make up the solution to 250.0cm3 with deionized water. Shake the solution well.

4.
Rinse a burette with deionized water and then with a small volume of the diluted potassium permanganate solution.

5.
Fill the burette with potassium permanganate through a filter funnel.  Fill also the tip of the burette with the solution.

6.
Make the level of the potassium permanganate solution near the zero mark of the burette.
B.
Preparation of the reaction mixture

7.
Put 150cm3 of deionized water into a 250cm3 conical flask (labelled as “Flask A”) by a 100cm3 measuring cylinder.

8.
Measure 10cm3 of hydrogen peroxide solution with a 10cm3 measuring cylinder.  Pour the solution into the conical flask.

9.
Put 50cm3 of borate buffer solution into the conical flask using the 100cm3 measuring cylinder.

10.
Measure 10cm3 of potassium permanganate solution using the 10cm3 measuring cylinder.  Pour it into the conical flask.

11.
Start the stop watch.
C.
Titration of reaction mixture

12.
Put 10cm3 of 1.0M sulphuric acid into a clean conical flask (labelled as “Flask B”).

13.
Rinse a 10.0cm3 pipette with deionized water and then with the reaction mixture prepared in part B.

14.
When the stop watch shows that it is near 5 minutes, transfer 10.0cm3 of the reaction mixture from Flask A to Flask B. Record the exact time when the transfer is complete.

15.
Take the initial reading of the burette.

16.
Titrate the reaction mixture in Flask B with the diluted potassium permanganate solution until a permanent pink colour just appears.


17.
Record the final burette reading.  Refill the burette if necessary.  DO NOT discard the solution mixture in Flask B.

18.
When the time is near 10, 15, 20, 25 and 30 minutes, repeat steps 13 to 17 using the same Flask B with its contents.  Record the actual time each time when the solution in Flask A has been transferred to Flask B.
Data Treatment
1.
Record the results in a table similar to the following:
	Time, t (min)
	Initial burette reading
(cm3)
	Final burette reading
(cm3)
	Volume of KMnO4 added, Vt (cm3)

	0
	
	
	

	5
	
	
	

	10
	
	
	

	
	
	
	


2.
With the help of constructing a suitable table, or otherwise, plot the following graphs.

(a)
Vt against t

(b)
V0 - Vt against t

(c)

[image: image3.wmf]t

V

V

ln

0

against t
3.
Calculate the rate constant of the reaction from one of the graphs plotted above.
Questions
1.
What is the role of manganese (IV) oxide in the decomposition of hydrogen peroxide?
2.
In the experiment, manganese (IV) oxide was not added. Why?
3.
Explain why it is necessary to add the reaction mixture to dilute sulphuric acid before titration. (Step 12 to 14)
4.
Calculate the half life of the reaction.
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