PRACTICAL 16 - Determining the activation energy of a reaction
(Core Practical 4)
1.
Introduction

Persulfate ions reacts with iodide ions to form iodine.





S2O82-(aq) + 2I-(aq) ( I2(aq) + 2SO42-(aq)

The activation energy of this reaction can be found by investigating how the initial rate of this reaction varies with temperature. ore
The iodine produced reacts with thiosulphate ions:



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

The initial rate of oxidation of iodide ions by persulfate ions 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 of reaction can be measured as (1/time taken)

The rate constant a chemical reaction is related to the temperature (in K) and the activation energy according the following equation:

k = Aexp(-Ea/RT)

exp(-Ea/RT) is the fraction of collisions which are successful

Ea = activation energy (in Jmol-1)

R = molar gas constant (in Jmol-1K-1)

T = temperature (in K)

A is the Arrhenius constant for that reaction

This equation can be rearranged as follows:





Logk = logA – (Ea/R)T
A graph of logk (or log 1/time taken) against 1/T (in K) will give a straight line of gradient Ea/R. This can be used to determine the activation energy of the reaction.

2.
Procedure

The following concentrations should be used:
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Four bottles of each solution will be provided – one at room temperature, one in a water bath at 35 oC, one in a water bath at 45 oC and one in a water bath at 55 oC,

The experiment should be carried out four times using the solutions at four different temperatures:

a) Using suitable measuring cylinders, add 10 cm3 of sodium persulfate solution, 10 cm3 of sodium thiosulphate solution to a conical flask
b) Use a dropping pipette to add 2 cm3 of starch solution to the conical flask.

c) Add 20 cm3 of potassium iodide solution to the conical flask and start timing. Swirl the contents to mix thoroughly.

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

e) Record the final temperature of the reaction mixture.

f) Repeat the experiment using the solutions at different temperatures

3.
Analysis

a) Record all your results clearly in the following table
	Time taken/s
	(1/time taken)/s
	Log(1/time taken)
	Temperature/K
	(1/temp)/K-1

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


b) Plot a graph of log (1/time taken) against (1/temperature)

c) Deduce the gradient of your line of best fit and hence calculate the value of Ea.

