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A carbon atom has 4 valence (outer shell) electrons. There are three ways we can reperesent its Lewis 
structure:

We can apply this theory to draw Lewis diagrams for covalent molecules:

Example: CCl 4

If there are charges on the species you need to draw then when counting valence electrons:
• Add 1  for a negative charge
• Remove 1  for a positive charge

Draw a Lewis diagram for an OH- ion and the SO4
2- ion:

We can represent coordinate (dative covalent) bonds using an arrow as we saw in Topic 13:

We will see the relevance of these 
coordinate bonds in Topic 8 and 18.
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As the electron pairs behave as a single unit, we often describe them as 
electron domains . Every lone pair, single bond, double bond and triple 
bond count as 1 electron domain.

How many are there in each example below?

As these domains repel each other, they are directly responsible for the 
position of bonds and therefore the shape of a covalent molecule.

Note:  Lone pairs of electrons repel 
other domains more than bonding 
pairs of electrons.

WARNING  - Although lone pairs affect the shape of a molecule, when describing the geometry we only take into 
account where the bonded atoms are positioned.

Draw the Lewis diagram for ozone, O3,. Why do we call its geometry v-shaped  or bent  and NOT trigonal planar ?

Why are the bond angles progressively smaller?



4.3  Covalent structures.notebook

3

January 29, 2015

What does this data suggest?

How could we represent this hybrid  structure? Is it a valid Lewis  diagram?

To represent it correctly we must show the individual reasonance  structures. The actual structure 
is a mixture of these structures and we call it a a reasonance hybrid .

Benzene is another interesting example:

What is the bond order of 
each carbon-oxygen bond?



4.3  Covalent structures.notebook

4

January 29, 2015

Some covalent substances exist as structures in which all atoms are bonded covalently to others forming a 
giant covalent  structure instead of individual covalent molecules.

This has a large affect on their properties.

GrapheneSmirnoff diamond

The development of tiny (<100 nm) 
structures involving graphite, graphene 

and nanotubes is called 
nanotechnology .

Stephen Fry  What is nano?

Silicon (also in Group 14) exists as a similar structure to 
diamond.

Silicon dioxide also exists as a giant covalent 
structure.

https://www.youtube.com/watch?v=dTSnnlITsVg
https://www.youtube.com/watch?v=W7fNKbCjhfE
https://www.youtube.com/watch?v=70ba1DByUmM
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Selectividad questions
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