YEAR 13 PRACTICAL 2
Determining a rate equation

1.
Introduction

Hydrogen peroxide reacts with iodide ions to form iodine. The iodine produced reacts with thiosulphate ions:



H2O2(aq) + 2H+(aq) + 2I-(aq) ( I2(aq) + 2H2O(l)



2S2O32-(aq) + I2(aq) ( S4O62-(aq) + 2I-(aq)

The initial rate of oxidation of iodide ions by hydrogen peroxide in acid solution is found by measuring the time taken to liberate sufficient iodine to react with the thiosulphate ions present and then produce a blue colour with starch solution.

The rate equation can be written as follows: rate = k[H2O2]a[H+]b[I-]c
By varying the concentration of each reactant independently, you can determine the orders of reaction a, b and c.

2.
Procedure for determining the order of reaction with respect to iodide ions

a)
Using suitable pipettes, add 10 cm3 of 0.10 moldm-3 hydrogen peroxide, 25 cm3 of 0.25 moldm-3 sulphuric acid and 5 cm3 of 0.05 moldm-3 sodium thiosulphate to a beaker. 

b)
Add approximately 1 cm3 of starch solution

c)
Use a burette to add 5 cm3 of 0.10 moldm-3 potassium iodide to another beaker. Also add 20 cm3 of distilled water using a measuring cylinder. (This is mixture A)

d)
Add the potassium iodide/water mixture to the first beaker and start timing. Swirl the contents to mix thoroughly.

e)
Record the time taken for the blue colour to appear.

f)
Repeat this procedure using the following mixtures in the second beaker:

	
	Mixture
	KI
	water

	
	B
	10
	15

	
	C
	15
	10

	
	D
	20
	5

	
	E
	25
	0


3.
Analysis

a)
Record all your results clearly in a table. Include log (1/time taken) and log (volume of KI).

b)
(Plot a graph of log (1/time taken) against log (volume of KI) and determine the gradient of the line of best fit. This is the order of reaction.

4.
Evaluation

a)
Determine the apparatus percentage error resulting from the reaction involving mixture A.

b)
Calculate the percentage error in your order of reaction and comment on your answer.

a)
Calculate the number of moles of hydrogen peroxide, hydrogen ions and iodide ions used in mixture A.

b)
Hence calculate the maximum amount of thiosulphate ions that can be added without preventing the mixture from turning blue eventually.
5.
Planning and further work

Plan a simple procedure that would enable you to work out the order of the above reaction with respect to hydrogen peroxide. Check that the procedure is workable and then carry out the experiment.

