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Abstract - Whatis Graphene? Since its invention in 2004,
graphene, a singular 2-dimensional (2D) material, has
proven its strong point in showing excellent properties.
Graphene is a single layer of carbon atoms (C-C distance of
0.142 nm) with a hexagonal closed pack structure. It is an
ultra-thin, mechanically strong, obvious and flexible
conducting material. The electric conductivity of graphene is
1.4 instances better than that of Cu or Si (conductivity of
graphene is ~80 x 106 Sm-1) and additionally has excessive
thermal conductivity (Graphene: 3-5 KWm-1K-1, Cu:
400Wm-1K-1), making it the excellent thermal conductor.
Its conductivity may be elevated over a huge variety both
through converting the variety of layers of graphene,
additionally called chemical doping, or through making use
of electric powered fields. Moreover, it also has excessive
electron mobility (15,000 cm2/V.s) and a totally massive
specific surface area (SSA ~ 2,630m2/g) that render the
material numerous interesting properties for numerous
optoelectronic applications. Further, graphene sheets are
flexible in addition to chemically inert, giving it a twin role:
as an electrode and as a defensive layer. However, a few
issues related to its high transparency (absorbs 2.3%), which
is now no longer favourable for solar cell applications, want
to be resolved. This trouble may be preferably solved
through doping graphene to make p to n type. Together,
those incredible properties of graphene make it a perfect
candidate for energy harvesting gadgets together with solar
cells in addition to for sensors, photo detectors, etc.
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1. INTRODUCTION

Carbon is that the commonest part of life on Earth and it
exists in many various allotropical forms, exhibiting varied
chemical science properties. The known natural allotropes of
carbon square measure black lead (Graphite) and diamond.
Once the invention of graphene by Novoselov and Geim
there's an enormous demand within the field of condensed
matter physics and material science. Graphene has obtained
areplacement conception and invention of physics and their
potential applications. Graphene may be a mono-atomic
polygonal shape layer of black lead with sp2 hybridized
carbon atoms forming a honeycomb-like structure during a
two-dimensional crystal with distinctive options. With such
outstanding chemical science properties it surpasses
different materials and its physical behavior imparts
astounding high carrier quality and better charge carrier
concentrations at lower temperature, special electronic
structure and inconsistent quantum Hall impact [3-8]. As a

completely unique category of fabric, it's wonderful intrinsic
and external mechanical, electronic, thermal, magnetic, and
electrical properties. this ways for generating graphene
sheets square measure chemical vapor deposition (CVD),
hydro-thermal synthesis, micro-mechanical exfoliation of
black lead (Graphite), epitaxial growth and reduction of
graphene chemical compound that is shortly mentioned
within the later sections. Graphene and few-layer graphene
sheets square measure fully grown by the CVD technique
exploitation carbon-containing gases on a extremely active
chemical process metal surface or by surface segregation of
carbon dissolved in metal surfaces. Relying upon the
solubility of the carbon the expansion dominant may be
evaluated. As an example, black lead chemical compound
was severally synthesized within the late Nineteen Fifties by
Hummers, in 1898 by Staudenmaier, and in 1859 by Brodie,
and chemical reduction of graphene oxides was antecedently
reportable in 1962. The synthesis of mono-layer graphene
exploitation carbide as substrate was reportable in 1975.
The aim of the current work is to review recent
developments within the synthesis of graphene from
completely different carbon sources. In general, gas is
employed because the best carbon precursor and Cubecause
the metal catalyst for nucleation at high temperatures of on
top of 1000°C. Recently, Jang et al. synthesized mono-layer
graphene at 300°C exploitation aromatic hydrocarbon
because the precursor and Cu because the metal catalyst.

1.1 GRAPHENE SYNTHESIS METHODS
Chemical vapour deposition (CVD)

Besides the mechanical exfoliation and chemical reduction
for the synthesis of graphene, chemical vapor deposition on
metal substrates is one amongst the simplest strategies. CVD
is wide accustomed fabricate bulk materials, composites and
solid skinny films of high purity. In general, the CVD method
involves a precursor gas flow on a coated heated surfaceinan
exceedingly chamber and therefore the chemical reactions
close to or on the recent surface ends up in the deposition ofa
slim film or powder. The benefits of the CVD methodology
square measure bulk production of pure materials, sensible
reliability and uniform film formation, controlled growth and
nucleation and controlled surface morphology and growth
orientations. Besides the benefits a couple of drawbacks of
the CVD technique square measure use of warmth higher
than 600°C, use of poisonous and ignitable gas, restrictions in
developing multicomponent materials and growth and high
price. Graphene can be ready by the CVD methodology from
decomposition of methane/acetylene/ethylene on metal
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surface. Addition of carbon atoms from alkane gas is wide
used for the synthesis of graphene via epitaxial growth
during which carbon sources square measure hooked up to
the surface of a antimonial substrate. Another methodology is
carbonisation of waste materials or biomass. These strategies
for graphene fabrication will management the expansion and
nucleation of graphene and might generate graphene sheets
of appropriate size, form and thickness, however have
limitations of loaning mostamounts of impurities and defects
to the structure. Cu foils used for the graphene synthesis
depends upon the form and size of Cu foil dimension. The
character of the antimonial substrate is important for the
expansion and nucleation of graphene. the primary arrange
to turn out few-layer graphene films via the CVD
methodology was according victimization Cu foil and natural
resin because the carbon supply. The synthesis of graphene
by the CVD methodology is to boot done by substitution
doping victimization chemical element atoms doped on the
surface of graphene. These nitrogen-doped graphene (N-
graphene) layers have incontestable attention-grabbing
properties.

1.2 GASEOUS CARBON PRECURSORS

The advantages of victimization aeriform precursors for the
synthesis of graphene or carbon-based materials square
measure that aeriform precursors occupy less area than
solid and liquid carbon precursors and in addition will
terribly simply be keep in special tanks. The synthesis of
graphene will be applied victimization gas precursor beside
the solids and liquid precursors. Generally, alkane series
(CH4), alkyne (C2H2) and ethylene (C2H4) are principally
used as carbon precursors for the expansion and fabrication
of graphene via the CVD methodology. Alkane series gas has
been wide used because the carbon precursor for the
expansion of graphene on Cu catalyst though breaking of C-H
bond in alkane series is extremely tough and have poor
reactivity. To supply high-quality graphene on a metallic
substrate with alkane series as precursor needs an extreme
temperature of higher than 1000°C. Recently GuO et al.
according use of alkane series on liquefied Cu for developing
mono-layer graphene however liquified Cu couldn't stand up
to longer time within the reaction chamber because of the
fast Cu evaporation within the growth stage within the
chamber. Sun et al. fabricated large-area graphene on solid
glass substrates victimization alkane series as precursor
however with a substantial quantity of defects within the
graphene. This procedure provides a less expensive route for
large-scale production of graphene on solid glasses. With the
exception of alkane series, alkyne is wide used as carbon
precursor for the expansion of graphene via the CVD
methodology. The high rate of alkyne flow causes carbon
smoke within the CVD chamber and hinders the expansion
and nucleation of graphene. Qi et al. developed bi-layer
graphene films in atmospherical conditions with alkyne on
Cu foil and by varying the rate of H2 and Ar gases. The
assembly of 3D networks of graphene on atomic number 28

foam will be achieved victimization olefin at a temperature
of 850°C and at favourable pressure conditions. Olefin as
carbon precursor showed far better nucleation and growth
of graphene compared to alkane series because of ethylene’s
high reactivity that permits higher amounts of deposition on
metal substrate.

SOLID CARBON SOURCE

Use of solid carbon sources in CVD methodology for the
synthesis of graphene is incredibly engaging as a result of
the expansion of graphene from solid precursors is price
effective and non-toxic. The utilization of solid precursors is
advantageous attributable to simple handling, no harmful
impact and fewer area demand. Ruan et al. according the
synthesis of high-quality graphene from a carbon precursor
at 1050°C underneath vacuum conditions. Materials wealthy
in carbon like grass, cookie, plastic, dog feces, chocolates and
waste foods will be used as carbon precursors. Within the
CVD technique, solid carbon precursors are placed on high of
Cu foil to provide mono-layer graphene on the backside of Cu
foil. Formation of high-quality graphene on the lowest aspect
of Cu foil primarily depends upon the solubility of carbon at
an extreme temperature of 1050 degree within the vacuum
reaction chamber with a rate of Ar and H2 at 600 sccm. Sun
et al. according the syn-thesis of N-doped mono-layer
graphene victimization PMMA at 800°C with base as
nitrogen sources and of N-doped graphene with PMMA on
the surface of Cu foil. Fluorene and saccharum were
additionally used as carbon precursors to provide a high-
quality graphene with little topological defects. The matter
with saccharum for graphene synthesis is that the presence
of high concentration of heteroatoms, fluorine and oxygen
includes a five-member ring structure. The dissociation of C
atoms at elevated temperatures results from the affinity of
the Cu catalyst surface to O heteroatoms.

2. CHARACTERIZATION AND IDENTIFICATION OF
GRAPHENE

The continuous growth of MLG sheets on a bigger scale
depends on the copper surface purity, gas flow rates,
growth temperature, and Cinnamomum camphora
concentration and deposition time. There-fore, the
optimisation of all the physical parameters challenged us to
develop high-quality, defect-free and large-scale graphene
sheets by using Cinnamomum camphora as a carbon origin
for optoelectronic devices. During this regard, small Raman
measurements were disbursed on Cu foil to spot the
crystalline nature, the amount of layers and defects states
of mono/bilayer (MLG) and multilayer graphene (MULG).
Raman spectra were taken at completely different locations
in associate degree as-grown graphene sheet. The spectra
showed nearly no defect-induced D band at ~1360 cm-1 at
the actual spot, representing a top quality of graphene
crystal. Moreover, there's the presence of a characteristic
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Graphite G and second order second Raman peak at ~1590
and ~2700 cm-1, severally. It's been discovered that 2d
band because of 2 phonon resonance is far a lot of intense
than that of the G band, that indicates an MLG. It’s to be
noted that, at the most of the places we have a tendency to
found single-layer graphene however, at some places, a
chance of bi-layer graphene has been confirmed because of
the island formation of graphene crystals. The 2D/G
quantitative relation for the MLG sheet is found to be 2.3
that suggests one layer of graphene sheet with the
corresponding FWHM of 2d peak 24 cm-1. On the opposite
hand, if the concentration of Cinnamomum camphora is
enhanced higher than an explicitlimit, there's a rise within
the range of nucleation sites of graphene crys-tals which
may form a stack of graphene layers. The second peak
position will expertise a blue shift with the increasing
range of graphene layers, providing a signature of
multilayer graphene (MULG). The intensity was found to be
reduced with a ma-jor broadening of the 2d band that
suggests the presence of an MULG sheet. This result
introduced additional defect states represented as D band
at ~1360 cm-1. There-fore, a trade-off between the
Cinnamomum campho-ra concentration and also the supply
to substrate distance can offer us the required range of
graphene layers. Moreover, FESEM images of graphene
sheets grownup for 3.5 and 5 mg concentrations of
Cinnamomum camphora kept at constant distances.

3. GRAPHENE IN FURTURE PERSPECTIVE

The development of graphene by exploitation using and
naturally accessible Cinnamomum camphora as a carbon
source has led to additional increasing its credibility into
numerous applications in energy conversion and storage
devices. a uniform island growth mechanism has been
identified within the present work obtain mono/ bi-layer
graphene sheets using natural Cinnamomum camphora by a
very facile APCVD technique. The existence of the formation
of graphene sheet has been determined by an intense 2d
band at ~2700 cm-1 and G band at 1590 cm-1, severally, for
slow growth method at the rate of ~20 mg/min with 3.5 mg
Cinnamomum camphora unbroken at a stable camphor-to-
substrate distance. Since the last decade, there has been an
massive interest in combining camphor-based graphene
with Si to develop a Schottky junction, that has shown a good
potential in photo-voltaic cell, sensor and photo detector
applications. Camphor-based graphene may be used in
numerous optoelectronic applications wherever a quick
change action is needed at terribly low power signals within
the field of terahertz, optical communication, infrared
imaging, and so on. Despite several THz of the Schottky
junction-based devices, their sensible implications are still
endless and com-plicated in nature. For photovoltaic
applications, the photo-current potency (PCE) is extremely
low as compared to industrial Si p-n junction solar cells. The
zero band gap of graphene restricts its application to some
extent. The modification of the graphene surface or structure

by numerous physical and chemical processes will revise the
graphene Fermi level and thus will regulate graphene
photoelectrical properties. Additionally, the effective active
space of graphene/Si-based star cells is comparatively very
tiny, that hinders the electrical performance of the device.
cinnamomum camphora primarily based graphene synthesis
will promise large-scale integration of graphene sheets and
might overcome the barrier for sensible applications. The
long run work in this direction should be meted out to
address two major issues (i) reduction of sheet resistance
and (ii) large-scale production of graphene by an
uncomplicated and scalable approach, to serve to the
advantageous level for practical applications. With all the
implications, the current work demonstrates the best
responsively of 12.5 A/W for Gr/30 min SINWAs junction at
a really low power signal of 33 uW. Therefore, a facile and
affordable development of photo detectors makes it a
favourable candidate for superior SINWAs primarily based
NIRPDs. Moreover, fabrication of homogenised island and
defect-free carbon structuring of graphene films from
cinnamomum camphora was successfully investigated for
LIB’s and may be used for alternative energy-related
applications. Further, dominant the expansion and island
for-mation in graphene layers like single- and few-layer
sheets will enhance the physicochemical properties which
will exhibit wonderful LIB’s performance. Developing low
resistance and high conduction layers of graphene sheets
with high carbon bonding and defect-free sp2 bonding is
extremely wise for energy related applications. Except
graphene layers, synthesis and process of nitrogen- or
boron-doped graphene sheets will be more examined for
higher performance in energy related applications.

4.SURVEY RESULTS

Have you heard about Graphene?

® Yes
® No

Do you know we can use graphene as alternative for Lithium-ion?

® Yes
@® No
Maybe

43.8%
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How efficient is graphene compare to other energy source?

@ Equal

@ Notatall
@ Not much
@ Somewhat
@ Very much

L

In which areas we can use graphene?

@ Transport
@ Electronics
® Energy

@ Desalination
@ Medicine

Can graphene cause harm to environment?

@ Yes
® No
© Maybe

From where we can obtain graphene?

@ Graphite
@ Camphor

Is graphene is good conductor of electricity?

® Yes
® No
® Maybe

4. CONCLUSIONS

In conclusion, this review gave perceptive details and outline
of graphene synthesis from differing types of carbon
precursors implementing the CVD technique. Especially the
use of solid, liquid and gaseous carbon precursors for the
synthesis of graphene nano sheets was mentioned. The vital
roles of carbon precursors and also the optimum conditions
for the development and nucleation of graphene nano sheets
are summarized.From the above survey we can see that
technological awareness is important to understand the
benefits of emerging technology.
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