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GRAPHENE’S POTENTIAL

d its comparison with other

INTRODUCTION

GRAPHENE FACTS

Electrons in a solid are restricted to certain ranges, or bands, of energy (vertical axis). In an insulator or semiconductor, an
electron bound to an atom can break free only if it gets enough energy from heat or a passing photon to jump the 'band gap),
| but in graphene the gap is infinitesimal. This is the main reason why graphene’s electrons can move very easily and very fast.

Semiconductor T Graphene

Conduction band

Graphene  has  unique  optical
properties that make It different from
other materials that are used to turn

MIND THE GAP - Graphene Is 200 times stronger

then steel.

. o S T - It is the most conductive materials
light to electricity. Graphene when W due to fast moving electrons
absorbs a photon, generates multiple
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- It 1s the world’s first 2D material

electrons while materials like silicon | T
and gallium arsenide, generate a single B mm g i Graphene layer Is 1_ million times
thinner than human hair.

electron for each photon absorbed. B

It has vast applications In fields of Graphene has remarkable strength and
biological engineering, optical electrical properties and Is getting to a
electronics, ultra filtration, point where It can compete with
photovoltaic, nanotechnology etc. today’s technologies.

Germanium can detect only photons
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WELCOME TO THE GRAPHENE AGE

George Oshorne
onavisit to the
Manchester University e
lab of Professors ;
Geim and Novoselov

FLEXIBLE SCREENS

Researchers in South Korea have
produced a continuous layer of
graphene 63cm wide. This has
opened up possibilities in electronics,
“You could theoretically roll up your
iPhone and stick it behind your ear
like a pencil,” claims one scientist

PROSTHETICS A

Aside from allowing for the construction of
stronger, more flexible and lighter limbs, its
conductivity opens up new possibilities for
its use in the electrodes used to turn brain
signals into movement

SOLARPANELS

MIT professors have shown how

. graphene could be used to make the
electrodes in-organic solar cells
cheaper, lighter and more flexible
thanin current systems

COMPUTER CHIPS

Geim and Novoselov have been
working on demonstrating how
graphene could replace silicon as
the key material in electronic
circuits. IBM is one of many
electronics firms experimenting
with graphene conductors

CLOSER
LOOK AT
GRAPHENE
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Graphene is a one-atom thick form, or
allotrope, of carbon — other allotropes include diamond
and graphite. It is often described as an atomic-scale
chicken wire constructed of carbon atoms and their bonds.
When graphene sheets are stacked, three million sheets
would be needed to create a Tmm thickness. It's been claimed
thatitis the strongest material known to man, that a clingfilm-thick
layer could support an elephant. Despite its strength it can be stretched
by 20% without being damaged. It is also an excellent conductor of
electricity and the best conductor of heat that has been discovered

AIR TRAVEL

Using graphene would enable aeroplane
manufacturers to develop extremely strong
yet light components — bringing down
weight and therefore reducing fuel costs

MOBILE PHONES

Nokia is exploring the potential uses
of graphene in mobile devices. Aside
from smaller, more flexible phones,
it may allow built-in solar power and
transparent electronics

DNA SEQUENCING

Researchers at British firm Oxford
Nanopore, building on discoveries made
at Harvard, claim that using graphene
could reduce the cost and speed up the
process of DNA sequencing

GRAPHIC: PETE GUEST

that have enough energy to push
electrons across an energy barrier,
enabling electrical charge to move
freely though the semiconductor. But
graphene can detect any wavelength
because It has no band gap. The latest
devices using graphene generated 50—
100 times more current than the earlier
detectors from the same amount of
light because of fast moving electrons .

CONCLUSION

Graphene has enormous potential to
create Incredible future technologies
and vastly enhance existing products.




