
Metallic bonding

Overview

Ionic bonds are formed between metal and non-metal atoms. The electrons 
are either donated (metal) or received (non-metal)

Covalent bonds are formed between non-metal atoms.  The electrons are 
shared.

Metallic bonds are formed between metal atoms. The electrons are 
delocalised.

Only outer shell electrons are used in bonding.

Metallic bonding

The outer electrons are delocalised. They move from atom to atom.  The 
positive metal ions are surrounded by a sea of delocalised electrons.

Metals consist of a GIANT structure of atoms arranged in regular layers.

The metallic bond is a strong electrostatic attraction between the delocalised 
electrons (negative) and the metal ions (positive).

Metal ion Delocalised electron

The properties of metals can be explained using metallic bonding.

High melting and boiling points

Electrical conductivity

Thermal conductivity

Bending and shaping
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Metallic bonding...

Boiling and melting points

Metals generally have high boiling and melting points because a great 
deal of energy is required to break the strong metallic bonds.  In 
general, the more electrons there are in the outer shell the higher the 
melting point. (E.g. group 1 metals have lower melting points than group 3 
metals).

Electrical conductivity

Metals are good conductors of electricity because delocalised electrons in 
the metal can move and carry electrical charge through the metal.
The greater the number of electrons in the outer shell the more 
conductive a metal will be.

Thermal conductivity

Metals are good conductors of thermal energy because the energy is 
transferred by delocalised electrons. An increase in temperature mean 
the electrons vibrate more quickly.

Bending and shaping

Metals can be bent or shaped (malleable). Metals can also be drawn out 
into thin wires (ductile). This is because the layers of atoms are able to 
slide over the top of each other.

The metal ions in the the lattice vibrate. If one end of the metal is 
heated it will cause the electrons to increase in speed and gain kinetic 
energy. Some of these electrons will move along the wire and collide 
with the metal ions.  These collisions will cause the metals ions to vibrate 
more. 
In effect, the electrons carry energy from the hot end of the wire to 
the cold end.

Extended answer example

Layers of metal atoms are 
able to slide over each other
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