
Valence bond theory & hybrid atomic orbitals

Valence bond theory provides another 
representation of a molecule. In organic 
chemistry, it marries the simplicity of line 
diagrams to the accuracy of molecular 
orbital theory. 
It is a useful compromise that allows the 
construction of orbital representations 
without computers.

1. Introduction 2. Hybridisation 5. Flow chart to determine valence bond model

The hybridisation of an atom is given by: 
#atoms attached + #lone pairs 

The total will be between 4 & 2: 
4 = sp3; 3 = sp2; 2 = sp 

**If an atom has a lone pair of electrons & 
it is adjacent to a π bond it will be sp2.** 
These rules are a simplification!

3. Hybrid atomic orbitals (HAO)

4. Bonds
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There two kinds of bond: 

σ bonds - formed from the 
head-to-head overlap of 
hybrid atomic orbitals (or HAO 
and the 1s atomic orbital of 
hydrogen) 
π bonds - formed from the 
side-to-side overlap of 2p 
atomic orbitals. 

π bonds are weaker than σ 
bonds as poorer overlap. 
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