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Bonding occurs because chemicals are only stable
when the particles have full outer shells of electrons
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Electrical conductivity

Metals lose electrons forming
positive ions

Non-metals gain electrons
forming negative ions

For a material to conduct electricity it
needs to have:

* charged particles (electrons or ions)
* which can move

Forming ions
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neutral lithium atom positive lithium ion
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neutral fluorine atom negative fluoride ion

intramolecular covalent bonds within molecules

Alloys contain a mixture of a
metal and at least one other
element. They have the same
properties as metals, except that Y
they are harder than pure metals. :
This is because the layers of ions
can’t slide over each other due to
the different sizes.

Alloys
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Structure and bonding of carbon

Each carbon atom forms four covalent
bonds with other carbon atoms in a
giant covalent structure. Because
covalent bonds are strong diamond is
very hard and has a very high melting
point. It does not conduct electricity as
the electrons are held between the
atoms.

diamond

Each carbon atom forms three
covalent bonds with three
other carbon atoms, forming
layers of hexagonal rings. There

graphite

are weak forces between the
layers so they can easily slide
over each other.

Graphene is a single layer of
graphite. It has a high melting
and boiling point and can
conduct electricity, making it

graphene

useful in electronics and
composites.

Carbon nanotubes are
cylindrical fullerenes with very
high length to diameter ratios.
They are used for electronics,

Three electrons from the outer shell of each carbon atom form
covalent bonds, then the fourth electron is delocalised. Therefore

nanotechnology and materials.

carbon nanotubes

these structures can conduct electricity.

Fullerenes are large molecules of
carbon atoms with hollow shapes. They
contain rings of 5, 6, or 7 carbon atoms.
The first to be discovered was
Buckminsterfullerene (Cg).

fullerenes
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