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Facile and Benign Method
to Produce Large Scale Graphene Nano Sheets
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ABSTRACT: The large scale production of Graphene Nano Sheets (GNS) has fascinated many
researchers. GNS was produced base on a sustainable raw material namely coconut fruit. Coconut
fruit was converted directly to be GNS with ethanol assisted. Then, it was characterized by XRD
and TEM. Interestingly, XRD data show the C(002) peak is broad and weak appear, indicating GNS
was formed. This data is also consistent with TEM data. Therefore, the formation of GNS
may definitely be affected by the immersing process of coconut fruit by ethanol. Base on this research,
the large scale GNS may be produced with the facile and benign method.
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INTRODUCTION

Many researchers have reported about modifying
graphite [1-3] and graphene [4], respectively. Their goals
are producing graphene with large scale, cheap, fast,
sustainable, versatile and facile method. Recently,
graphene defenitely may be produced base on graphite
as precursor [5-8]. The others method used various of
precursors: graphite oxide [8], CNT [9], silicon carbide [10],
ethanol [11,12], and hydrocarbon [13,14]. CVD method
has been reported in order to generate single or few layers’
graphite [15-18]. Non graphite, such as SiC was also
reported as the other way to produce graphene [19,20].
Aforementioned, synthesize of graphene seems quite
complex, high technology and base on the unrenewable
resources as well as their precursors (raw materials),
those are graphite and SiC.

In this research, ethanol was used in order to large scale

production of GNS. Ethanol may be expected to
reduce functional group of charcoal and also convert
sp® to be sp2 Base on this research GNS may be
generated base on huge and sustainable natural
resources.

EXPERIMENTAL SECTION
Effect of ethanol

Each of coconut fruits was soaked into ethanol 80 and
95% for 24 hours, respectively. Then, they were cracked
on aluminum vessel at T = 200 °C and t = 10 minutes,
resulting coconut shell and coconut water. Subsequently,
each of coconut shells were pyrolized at T = 600 °C
and t = 3 hours, resulting GrapheneNano Sheets (GNS).
Finally, it was characterized by using XRD, and
TEM.
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XRD measurement

GNS was analyzed with XRD. It was performed
at room temperature employing a two circle diffractometer
(PANalytical PW 3050 Philips X’Pert Pro, Cu Ka
radiation of 1.541 A, without monochromator), installed
at a line focus X-ray generator. A reflection free Si plate
was used as a sample stage. Cu Ko radiation obtained
by reflection from a singly bent HOPG crystal was used
as the incident X-ray. Diffraction pattern was recorded
using a solid state detector (PANalytical X Celerator)
with a scan speed of 0.005 deg. (in 20)/sec up to
90 degrees.

TEM measurement

TEM was used to characterize GNS. It ws carried out
using JEOL JEM-1400 electron microscope. It was operated
at 80 kV, resolution lattice image 0.20 nm, and resolution
point image 0.38 nm.

RESULTS AND DISCUSSION

The coconut fruit was immersed into ethanol and
pyrolized, resulting charcoal. Then, it was characterized
by XRD (Fig. 1).

The weak and broad peaks were appearance, like GNS
peak. It may generated due to it succeed to reduce
functional group of coconut fruit by assisting ethanol.
Ethanol may role to wetting the surface of coconut fruits,
therefore, the functional group’s coconut fruit will be separated
from its coconut fruit when the cracking process.
The different concentrations of ethanol (80 and 95 %)
were carried in this research, in order to prove the ethanol role
is existence on material. In the presence of ethanol,
we may reduce functional groups of coconut fruits to be GNS.
Therefore, GNS may be generated. The GNS was also
clarified by using TEM. GNS has flat and thin surfaces and
the each of graphene sheets are clearly seen (Fig. 2),
indicating GNS was formed.

The model formation of GNS assisted ethanol
may be seen in Fig. 3.

The formation of GNS has been reported previously.
The shadow position to its material cause material
properties changed. We believe that shadow is soul of
atom where position of soul to its material will affect the
material properties [21]. In order to prove this
phenomenon, ethanol was used to separate between soul of
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Fig. 1: Difractogram of GNS.

Fig. 2: TEM image of GNS.

atom and its material. The formation process of GNS
may be explained below as (Fig. 3).

Step-1. Cleaned coconut fruit consists of coconut fruit
and its soul of atom. Coconut fruit cannot convert to be
GNS when its soul of atom embedded on coconut fruit.
Therefore, in the first step we immersed cleaned coconut
fruit into ethanol. Ethanol will interact between surface
of cleaned coconut fruit to form coconut fruit including
its soul.

Step-2. Ethanol gradually may separate between
coconut fruit and its soul of atom. Thereby, ethanol
may attract soul of atom to generate coconut fruit without
its soul.

Step-3. Coconut fruit was pyrolized to form GNS.

CONCLUSIONS

In this paper, we concluded: i) Every material is whose
shadow, it definitely has soul; ii) Soul of material
may be reduced by ethanol and iii) Soul of atom can affect
the physical and chemical properties.
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Fig. 3: Model of ethanol effect to generate GNS.
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