
Graphene and fullerene

1

2

Recognise and describe the structures of graphene 
and fullerenes

Explain the properties of graphene and fullerenes and 
link these to their structures

3 Give examples of the uses of graphene and fullerene



Graphene and fullerenes

Structure of graphene

Graphene consists of carbon 
atoms which bond to three other 
carbon atoms. It is a single layer 
of graphite (1 atom thick).

Graphene has delocalised electrons and is a good conductor of 
electricity.  Graphene can be used to coat materials such as plastic 
and allow them to conduct electricity.

Graphene contains covalent bonds so even though it is very thin, it is 
extremely strong. It is used to protect sports equipment such as tennis 
racquets and golf balls.

FullerenesFullerenes

Fullerenes are molecules of carbon atoms with hollow shapes. Each 
carbon atom is bonded to three other carbon atoms.

Fullerenes usually consist of rings with six carbon atoms (hexagons), 
but may have rings with five or seven carbon atoms.

Buckminsterfullerene (C  )

The first fullerene discovered was 
buckminsterfullerene. 

It is hollow and it may be used to deliver 
pharmaceuticals.

They can also be used as lubricants to reduce friction.

Buckminsterfullerene is also used as a catalyst in hydrogen fuels cells.

Buckminsterfullerene consists of carbon rings 
containing six carbon atoms and five carbon 
atoms.  Each carbon atom is bonded to three 
other carbon atoms. As a result 
buckminsterfullerene has delocalised electrons 
(60) and can conduct electricity

buckminsterfullerene molecule

section of graphene
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Graphene and fullerenes...

Carbon nanotubes

Carbon nanotubes are cylindrical fullerenes.  They have a 
high length to diameter ratio (very long and very thin ).

Carbon nanotubes have high tensile strength. This means 
they can be stretched without breaking.

They are made from carbon atoms.  Each carbon atom 
is bonded to three other carbon atoms.  This means that 
nanotubes have delocalised electrons and are good 
conductors of heat and electricity.

Carbon nanotubes are used to reinforce materials in tennis 
racquets.

carbon 
nanotube

Comparison of small covalent molecules and giant covalent molecules

covalent bond

weak intermolecular forces

covalent bond

Giant covalent molecules include diamond, silicon 
dioxide, graphite, graphene and fullerenes.
They have high melting and boiling points 
because there are many covalent bonds in the 
structure which require a large amount of 
energy to break. 
Graphite, graphene and fullerenes will conduct 
electricity because they have delocalised 
electrons

Small covalent molecules include oxygen, water, 
ammonia and methane. The have low melting and 
boiling points. Although the covalent bonds between 
the atoms are strong, the intermolecular

Forces between the molecules 
are weak and little energy is 
required to overcome them.
They do not conduct electricity.
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