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Dear Editor, The arm chair and zig-zag are two different
conformations of the edges in graphene which play an
important role in determining the properties of graphene
especially in the case of magnetic properties in the nano-
meter regime [4]. The graphite however is a layered crystal
with a c-axis lattice constant of 0.66 nm [5]. The
topological defects and point defects affect the vibrational
and transport properties of graphite. The point defects may
enhance the chemical reactivity and play a crucial role in
the formation of other defects and also helps in enabling the
functionalization [6].

After decades, allots of research to exploit the unique
properties of graphite resulted to a successful discovery of
a new nano material called graphene. Unprecedented
efforts by two Manchester University professors resulted in
an extraction of a single layer of graphite in the year 2004
that earned them a Nobel Prize of physics in 2010. Several
terms that are interrelated to graphene such as graphite
nano platelets, graphite oxide, single layer or few layers of
graphite oxide, graphene oxide, functionalized graphene
sheets or functionalized nano graphene sheets, exfoliated
graphene oxide and their numerous processing techniques

; The structure of graphene oxide has two regions i.e.
have appeared in the last few years.

aliphatic and aromatic. There are six membered aliphatic
rings with unoxidized benzene rings whose relative amount
depends on the level of oxidation in the material. The
material consists of various functional groups such as large
amount of hydroxyl, epoxy, carbonyl and carboxyl
functionalities attached to the basal or edge plane [7]. The
epoxy and other groups are created due to strong oxidizing
reaction in graphene oxide [8].

Graphene is a single layer of carbon atoms derived from
relatively cheaper graphite that is naturally abundant and an
anisotropic material. It has a layered structure of carbon
atoms arranged in a hexagonal ring and attached through
Sp? covalent bonds. These hexagonal rings possess high
mechanical stiffness of 1060 GPa [1]. The layered structure
is slippery in nature due to weak Vander-Waals forces
between the layers. The graphene is a two dimensional
sheet of carbon atoms arranged in a honeycomb lattice with
neighboring carbon atoms having an interlayer spacing of
3.35A [2]. A high mechanical strength of 1060 GPa, high
thermal conductivity of 3000 Wm™k?, and high specific
area of 2600 m?/g are few unique properties of graphene
nano sheets. Electrons show extremely fast mobility of
15,000 m?v*s™ in the 2D graphene sheets [3].

The functionalized graphene oxide is now being used as
nanofiller to enhance the physico-mechanical properties of
the polymeric resins. The reduced graphene has displayed
high electrical conductivity and now being used in flexible
organic displays. Researchers are exploring the use of
graphene for wide variety of industrial applications
including biosensors, bioelectronics and biomedical
devices. More recently, the European Union has infused
one billion Euros under “graphene flagship” for the
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research and development of graphene. The scientists and
academicians worldwide are putting efforts towards the
development of new graphene-based devices and we expect
a great future ahead for this new material.

With warm regards
Atul Tiwari, Ph.D., CChem.
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