
 

  



UNIT 4.3 – COVELENT STRUCTURES 

LEWIS STRUCTURES 

Lewis structures show bond between elements in a compound, as well as their lone pairs.  

 

Important things to include 

- Bonding pairs of electrons (showing the covalent bond as single, double, or triple bonds) 

- Non-bonding pairs of electrons, often called lone pairs, which are pairs of electrons not involved in 

the bonding. 

LEWIS STRUCTURES OF CATIONS AND ANIONS 

When there is covalent bonding within an ion, it can still be shown as a Lewis structure. 

 

When given a question to draw a Lewis structure of an ion, simple either add or subtract an election(s) where 

necessary. 

VSEPR – VALENCE SHELL ELECTRON PAIR REPULSION THEORY 

A model chemists use to predict the shape of individual molecules based upon the extent of electron-pair 

electrostatic repulsion.  

It basically is a theory that says that electron-pairs arrange themselves so they are as far away as possible from 

one another, even the lone pairs. 

BOND ANGLES 

Non-Bonding Pair + Non-Bonding Pair > Non-Bonding Pair + Bonding Pair > Bonding Pair + Bonding Pair 



ELECTRON DOMAINS 

The space where electrons can occupy are described as electron domains. Taking VSEPR into account, the 

number of electron domains in a compound will influence its shape. 

 

 

3D SHAPES OF MOLECULES 

 

   2 bonding pair,          3 bonding pairs,         4 bonding pairs 

 

These are the geometries when there are no lone 

pairs.  

 

 

 

 

 

 

 

 

 

 

 

 



BRINGING IN VSEPR THEORY 

There are two ways to describe molecular geometry. 

- The electron domain geometry (based on the total number of electron domains predicted from 

VSEPR theory) 

- The molecular geometry (which gives us the shape of the molecules) 

 

A = central atom 

B = Bonds 

C = Lone Pairs 

 

 

 

 

 

As soon as there is a lone pair, you can see that the bond angle is less than its original. 

RESONANCE STRUCTURES 

Sometimes it’s possible for Lewis structures to have identical arrangements of atoms, but different 

arrangement of electrons. 

These are called resonance forms.  

 

ALLOTROPES 

Allotropes of the same element can vary in both physical and chemical properties. 

Carbon is a good example as it can exist as diamond, graphite and fullerene. 

COVALENT NETWORK SOLIDS/LATTICE 

Covalent network solids are when the atoms are held together by covalent bonds in a giant 3D lattice 

structure. 

  



- Diamond – smaller atoms (carbon) so the bonds are tighter and stronger 

- Silicon  - larger atoms (silicon) so the bonds are further away and weaker 

- Silicon dioxide (quartz)  

COVALENT LAYER LATTICE 

- Graphite 

o Strong layers but only weak forces holding the layers together 

o Layers come off easily (pencil) 

COORDINATE COVALENT BONDING 

Another type of covalent bonding is called coordinate covalent bonding. In coordinate bonding, the shared 

pair of electrons comes from only one electron; this atom donates both electrons to the shared pair. 

 

 


