
 

 
 

CHEMICAL BONDING      26 FEBRUARY 2013 

Lesson Description 
In this lesson we: 

 Recap electron configurations. 

 Show that valence electrons are involved in bonding.  

 Identify and represent ionic, covalent and metallic bonding. 

 Link the type of bonding with the properties of substances. 

Key Concepts 
 
Electrons are found in energy levels, moving in regions of space that are called orbitals surrounding 

the nucleus. 

Models 
 Concentric circle model 

 Lewis diagram 

 Aufbau diagram 

Core Electrons 
Electrons in the inner energy levels 

Valence Electrons 
Electrons in the outermost energy level 

Valency 
Those electrons that are available for bonding.   

E.g.  Nitrogen has 5 valence electrons.  Group 15 -10 = 5 valence outer electrons 

But has a valency of 3. 

A Chemical Bond 

Formed when atoms are held together by attractive forces.  

Bonding occurs: 

 When electrons are shared between atoms, or exchanged between the atoms. 

 So that the outer energy levels of the atoms involved are filled, making the atoms are more 

stable. 

  



 

 
 

Covalent Bonding: Sharing of valence electrons  

If an electron is shared, it means that it will spend its time moving in the electron orbitals around both 

atoms.  

Occurs between non-metal and non-metal. 

Example:  Cl2 

 

 

 

Ionic Bonding: Exchange of electrons – forming ions 

If an electron is exchanged it means that it is transferred from one atom to another. In other words 

one atom loses an electron while the other gains an electron. Positive and negative ions are formed. 

Occurs between metal and non-metal. 

Example: NaCl  (fill in valence electrons and respective charges) 
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Ions of opposite charge will be held together by strong forces of electrostatic attraction. 

Ions are arranged in a crystal lattice. 
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Metallic Bonding 

In a metallic bond, the valence electrons are delocalised, meaning that an atom’s electrons do not 

stay around that one nucleus. In a metallic bond, the positive atomic nuclei (called the “atomic 

kernels”) are surrounded by a sea of delocalised electrons which are attracted to the nuclei.  

 

Properties of Types of Bonding 

Covalent  
Small covalent compounds: 

 Low melting and boiling points – often found as gases at room temperature – CO2 O2 

 Do not conduct electricity 

Giant covalent compounds: 

 

http://www.bbc.co.uk/schools/gcsebitesize/science/add_aqa_pre_2011/atomic/differentsubrev3.shtml 

 E.g. Graphite, Diamond 

 Large molecules with strong covalent bonds between atoms 

 High melting and boiling points 

 Not soluble in water - plastics 

 Variable electricity conductivity – Graphite can conduct electricity – diamond & plastics do not 

conduct electricity. 

Ionic 
 Ionic solids are crystalline at room temperature 

 Ionic compounds are hard and have high melting and boiling points due to strong force of 

attraction between oppositely charged ions. 

 Ionic compounds are brittle and bonds are broken along planes when the compound is put 

under pressure (stressed). 

 Solid crystals do not conduct electricity, but ionic solutions do i.e. when dissolved in water. 

http://www.bbc.co.uk/schools/gcsebitesize/science/add_aqa_pre_2011/atomic/differentsubrev3.shtml


 

 
 

Metallic 
 Metals are shiny. 

 Metals conduct electricity because electrons are free to move. 

 Metals conduct heat because the positive nuclei are packed closely together and can easily 

transfer the heat. 

 Metals have a high melting point because the bonds are strong and a high density because of 

the tight packing of the nuclei. 

Questions 
Question 1 

Represent the formation of a carbon dioxide molecule CO2 using Lewis diagrams. 

Note this is an example of double covalent bonds being formed – i.e. two pairs of electrons shared 

between atoms.  In this case, there are two sets of double bonds formed. 

Question 2 

Given the following Lewis structure, where X and Y each represent a different element: 

 

a.) What is the valency of X? 

b.) What is the valency of Y? 

c.) Which elements could X and Y represent? 

Question 3 

Use your knowledge of the different types of bonding to explain the following statements: 
 

a.) A sodium chloride crystal does not conduct electricity. 
b.) Most jewellery items are made from metals. 
c.) It is very hard to break a diamond. 
d.) Pots are made from metals, but their handles are made from plastic. 

Demonstration 
Play with models of atoms to show covalent bonding. 

 

Links 
www.everythingscience.co.za 

http://www.everythingscience.co.za/

