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Retrieval Practice

1. What are the differences between an ionic and a covalent bond?
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2. What type of bond would NaCl have? How do you know?
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Lesson 4: Metals, Alloys and Metallic Bonding Date: / /

What are the general properties of a metal you learnt in KS27?

How many can you list?
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The Giant Metallic Lattice

A giant metallic lattice is a structure made up of metal atoms arranged in a regular pattern. The
structure is held together by strong electrostatic attractions. The outer electrons of the metal ions

#*
are free to move ;hroughout the structure. This is called a "sea of delocalised electrons,” and it

allows metals to conduct electricity and heat well. ‘ _.,“ h M

The strong electrostatic attractions between the metal ions and the delocalised electrons make the

structure difficult to melt. This is because it takes a lot of energy to break the strong electrostatic
attractions between the metal ions and the Jelocalsed electrons. Metallic lattices are also strong,
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malleable (can be shaped without breaking), and ductile (can be drawn into wires).

A metallic lattice is malleable because the layers of metal atoms can slide over each other without
TN SR

breaking the strong electrostatic attractions. This is due to the "sea of delocanised electrons,”

which allows the structure to stay intact. even when the shape is changed. When a force is applied,

the layers slide over each other, but the strong electrostatic attractions keep the metal together.

This is why metals can be hammered into different shapes or rolled into thin sheets without

shattering.

The outer electrons of the metal ions in a giant metallic lattice are free to move throughout the
structure, forming a sea of delocalised electrons. When a voltage is applied, these delocalised
electrons flow, allowing the metal to conduct electricity. The delocalised electrons also help
transfer thermal energy (heati When a metal is Heated the energy is transferred to the electrons,
which then move faster and spread the heat energy throughout the structure. Vibrations of the
metal ions also contribute to heat transfer, but the moving electrons make metals gartucularlx goo od
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heat conductors.

Fill in the blanks to describe metallic bonding.

Then, draw a labelled diagram using the description to help you.

Labelled diagram of a giant
Metallic bonding is sometimes described as ‘positive
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metallic lattice

metal ions.

Normallyt e positive M*OL ions would

because they have the same -

The ppsitiv e‘tal ions are held together by a strong
ttraction to the electrons. Charge Lattice Electrons
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Alloys are mixtures of a metal and another element.
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Some common alloys are:
e  Steel — Iron and carbon
e Bronze — Copper and tin
e Brass — Copper and zinc
Alloys still conduct electricity and heat in the same way as a pure metal.
However, alloys are usually harder than a pure metal. {:
Pure Metal _ Alloy
FORCEW Fow%
In a pure metal the layers can The addition of the second atom
slide over one another makes this sliding difficult.

. Pure Metal . Second Element

Key Learning
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Explain why lead is nca?:}sed for overhead Tlectricity cables.
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Use the data to suggest why aluminium and titanium are used to make aeroplanes.
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