Unit 1	Area of Study 2: Materials	9.1
9.1   An Overview of Bonding
All chemical bonding is electrostatic in nature.  The strength of chemical bonding depends on the balance between the attraction between unlike charges and the repulsion between the charges:
· Metallic bonding results from the electrostatic attraction between cations and delocalised electrons
· Ionic bonding results from the electrostatic attraction between cations and anons
· Covalent bonding results from the electrostatic attraction between shared electrons and the nuclei of the atoms involved in the bond
Predicting the type of Bonding in a substance
To determine the type of bonding that occurs within a substance, we need to consider the following:
· What type of elements are involved?
· Are the outer-shell electrons:
· Free to move (delocialised as found in metallic lattices)?
· Donated from one atom to another atom (or group of atoms), creating ions (as found in ionic lattice)?
· Shared between atoms (as found in covalent bonding)?
· Are the particles present ions, atoms or molecules?
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Worked Example 9.1a
Identify the bonding in each of the following substances in their solid state:
a) Copper
Type of elements:
Type of particles:
Type of lattice:

b) Copper sulfate
Type of elements:
Type of particles:
Type of lattice:

c) Carbon dioxide
Type of elements:
Type of particles:
Type of lattice:

d) Hydrogen bromide
Type of elements:
Type of particles:
Type of lattice:
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TasLe 9.2 Some of the limitations of the models of metallic, ionic and covalent molecular bonding

Metallic Range of melting points
Densities of different metals
Differences in electrical conductivity between metals

Why iron, cobalt and nickel are magnetic

lonic Different crystal shapes adopted by ionic substances
Differences in the solubility of ionic substances
Covalent The number of atoms in elemental forms of some of

molecular the period 3 non-metals

Why is mercury a liquid and zinc a solid at room temperature?
Why is platinum approximately ten times denser than aluminium?

Why is copper an excellent conductor but iron, also a transition
metal with two outer-shell electrons, not?

Why are some crystals cubic in shape but others needle-like?
Why is NaCl very soluble in water but AgCl is insoluble in water?

Why does sulfur form Sy molecules but phosphorus form P,
molecules?
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TasLe 9.1 Summary of the models of bonding covered in this area of study
Pictorial representation
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