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Form 6 Chemistry Practical

Experiment 13:  The Activation Energy

Introduction
Bromide ion reacts with bromate (V) ion according to the following equation:

5 Br-(aq) + BrO3-(aq) + 6 H+(aq) ( 3 Br2(aq) + 3 H2O(l)
The rate of the reaction can be checked by addition of a fixed amount of phenol with some methyl red indicator. Bromine produced in the reaction reacts quickly with phenol.
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Experiment P08 The Activation Energy

Introduction
Bromide ion reacts with bromate(V) ion according to the following equation:
5 Br(aq) + BrOy (aq) + 6 H' (aq)—> 3 Bra(aq) + 3 Hy0 (1)
The rate of the reaction can be checked by addition of a fixed amount of phenol with some methyl
red indicator.  Bromine produced in the reaction reacts quickly with phenol.
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When all of the phenol is consumed, further production of bromine from the reaction bleaches the methyl red indicator.  The time for the disappearance of the colour indicates the rate of the reaction.  The activation energy of the reaction is found by the Arrhenius equation.

Preparation by students

1 sheet of graph paper

Chemicals

Solution A (0.083M with respect to KBr and 0.017M with respect to KBrO3), 0.5M sulphuric acid, 0.01M phenol solution, methyl red indicator

Apparatus

beaker, boiling tube, stop watch, thermometer (-100C to 1100C), burette

Safety Precautions

Phenol is toxic and can be absorbed through skin, wear gloves when handling it!

Procedures

1.
Place 10.0cm3 of 0.01 M phenol solution, 10.0cm3 solution A and 10 drops of methyl red indicator into a boiling tube.

2.
Place 5.0cm3 of 0.5M sulphuric acid into a second boiling tube.

3.
Place both boiling tubes into a beaker of water which is maintained about 300C.  Allow the contents of the tubes to reach the temperature of the water bath.

4.
Pour the sulphuric acid into the first boiling tube, and at the same time start the stop watch.

5.
Keep the first boiling tube in the water bath throughout the experiment.  Record the time t taken, to the nearest second, for the complete disappearance of the red colour.

6.
Record also the temperature T, to the nearest degree, of the reaction mixture at the end of the experiment.

7.
Repeat steps 1 to 6, maintaining the reaction temperature at about 350C, 400C, 450C and 500C.

8.
Record the result in the table below.

	Experiment
	Time, t / s
	ln
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pd indicator. Bromine produced in the reaction reacts quickly with phenol.

Bromide ion reacts with bromate(V) ion according to the following equation: ﬂ
5 Br'(aq) + BrOy (aq) + 6 H' (aq) —> 3 Br, (aq) + 3 H,0 (1)

The rate of the reaction can be checked by addition of a fixed amount of phenol with some methy

oH H &
Br. Br

+ 3B, —> + 3 HBr

Br
phenol 2.4.,6-tribromophenol

When all of the phenol is consumed, further production of bromine from the reaction bleaches th:

hethyl red indicator.  The time for the disappearance of the colour indicates the rate of the reaction.

The activation energy of the reaction is found by the Arrhenius equation.

reparation by students

sheet of graph paper
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	Temperature
	
[image: image2.wmf]1

-

K

 / 

T

1



	
	
	
	T / 0C
	T / K
	

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5
	
	
	
	
	


Data Treatment

1.
The Arrhenius equation can be represented as:
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(a)
Derive an equation relating ln k and 
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(b)
Determine the value of Ea by plotting a suitable graph.

Questions

1.
What function does the methyl red play in the experiment?


(HINT: It is not acting as an indicator in the accepted sense.)

2.
Based on your results, it is advisable to perform the experiment at higher temperature such as 750C?  Why?

3.
Is the value of Ea positive or negative? What does it signify?

4.
Explain why the reaction rate can be affected by temperature.

Ideal Gas Constant = 8.314 J mol-1 K-1
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