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Structure 2.2.4 
Modelling VSEPR					 
Reference:
S2.2.4 The Valence Shell Electron Pair Repulsion (VSEPR) model enables the shapes of molecules to be predicted from the repulsion of electron domains around a central atom.
Aim 
To model geometrical orientations of electron domains using balloons.
Introduction
Valence Shell Electron Pair Repulsion (VSEPR) theory is a useful tool in predicting the 3D structure of a molecule. According to the theory, the structure of a molecule is determined by the repulsion between the electron pairs in a bonding or non-bonding electron domain.
Electron domains will be represented by balloons in this lab, since when tying balloons 
together they arrange themselves in a similar way to electron pairs. 
Non-bonding electron domains are more repulsive than bonding electron domains, so 
non-bonding electron domains will be represented by bigger balloons.
Pre-lab questions
1. Draw the geometries predicted by VSEPR for 2, 3, 4, 5 and 6 electron domains.
2. What is the effect of non-bonding electron domains on the expected geometry?
Please note 
A full risk assessment should be carried out prior to commencing this experiment. 
Personal safety equipment should be worn. 
Chemicals and other waste should be disposed of safely and with due regard to 
any environmental considerations.




Equipment list
	Chemicals/materials 
	Apparatus (per group of students) 

	A pack of balloons

	n/a




Method
Inflate six balloons, making sure they are all inflated to the same size. 
Inflate four more balloons to a greater volume. 
1. Molecular geometries when only bonding domains are present
1. Take the first six balloons. 
2. Tie two of them together and record the shape in Table 1.
3. Take a third balloon and tie it to the first two. Observe how the shape changes and record it in Table 1. 
4. Proceed with adding one more balloon, recording the shape each time, until all six balloons are tied together.
2. Molecular geometries when non-bonding domains are present 
1. Make two models:
i. three balloons of the same size tied together; 
ii. two balloons of the same size connected together, and then a third larger balloon is added to represent a non-bonding electron domain. 
2. How do the two models compare? Look at the angle between the balloons of the same size in the two models. What is the effect of the non-bonding electron domain (larger balloon) on the angle between the bonding domains (balloons of the same size)?
3. Repeat the process, recording the shape each time, with four balloons tied together:
i. where all balloons are the same size;
ii. where one balloon is bigger than the other three;  
iii. where two balloons are larger than the other two.

Try out the possible combinations for five and six electron domains and record your findings.

Analysis 
Table 1
	Total number of balloons 
(electron domains)
	Number of ‘bonding’ balloons 

	Number of 
‘non-bonding’ balloons 

	Shape
	Angle between ‘bonding’ balloons

	2
	2
	0
	
	

	3
	3
	0
	
	

	4
	4
	0
	
	

	5
	5
	0
	
	

	6
	6
	0
	
	

	3
	3
	0
	
	

	3
	2
	1
	
	

	4
	4
	0
	
	

	4
	3
	1
	
	

	4
	2
	2
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



Post–lab report 
Write a report where you:
	Summarize the important theoretical concepts described in this lab. 
	Summarize the experimental procedure.
	Highlight any important health and safety matters.
	Present your findings. What is your conclusion? 
	Consider how the presented model can be expanded or improved. What are some limitations of this model?
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