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GRAPHENE
PRODUCTION
TECHNIQUES

Reduction of
graphene oxide
+ Solution processable; low-
energy, low-risk process
Produces lower-quality
chemically modified
graphene

—> Sensors, conductive thin
films

Liguid phase
exfoliation

+ Solution processable; low
energy, low-risk process

Requires centrifugation or
sedimentation to separate
from dispersion liquid

— Sensors, conductive thin
films

Mechanical
exfoliation
+ Produces high-quality
graphene

Labour-intensive and time-
consuming

B f-of d Epitaxial growth on
- Proof-of-concept an SiC substrate
laboratory work
+ Produces high-guality films
free from heterocatoms
= Difficult to transfer from
SiC to different substrate
for application
- Electronic components /

Graphene
Production

Chemical vapour
deposition (CVD)
Produces large-area films
transferable to other

substrates

High-temperature, energy-
Unzipping carbon intensive process
nanotubes .
+ Technology for producing Transparent conducting

il B ini i
carbon nanotubes well P msr,]e g. in interactive
established ouch screens

Produces graphene
nanoribbons rather than
continuous films

—>» Electronic components
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Tensile Strength of Engineering
Materials
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Carbon Graphite Aramid Stainless
Manotubes Fibers {Keviar) Stee|

Physical Properties Graphene Carbon Si @ Cu

nanotube

Melting point (K) 3800 3800 | 1687 1357

Thermal conductivity
(10°W/mK)

Current density (A/cm’) > 108 > 107 - 107
Electron mobility (cm*(V.s) | >10,000  >10,000 | 1400 = -
Mean free path (nm) 1x10° >10°0 120-30 40

3-5 17558 | 0.15 0385
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