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Abstract 

Graphene is newly invented material which is very important in condensed matter physics and material science. Graphene 

has high crystal and electronics properties. Graphene

does not requires any proof of its importance because of its electronic spectrum, grapheme is emerging as a new standard of 

“relativistic” condensed matter physics. It is 100 times strong

characterizations and applications. 
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Introduction 

Graphene is the alternative path to graphene 

is recently invented
1
. It is hydrophilic because of the high 

affinity to water molecules, and can be easily dissolved in 

solvents and water. It is also used in microelectronics

are number of applications of graphene such as hydrog

storage and solar cell
3
, paper like materials

4

which are transparent
5
, electro mechanical devices

composite
7
 and in the biological field that is in biomedicine

Graphene is the two-dimensional form of carbon. Graphene

the best-studied carbon allotrope
9
. Due to its high thermal 

conductivity graphene has been considered as an excellent 

suitable catalytic support. It has good mechanical strength, 

electrical conductivity, and large specific surface area (SSA). 

We can use graphene based metal and metal oxide in electro 

catalysis, and in carbon-carbon bond formation. 

 

Structure of Graphene 

Graphene has been discovered in 2004. It is a two dimensional 

crystal material as shown in Figure-1. It is regarded as the 

elementary structure of carbon-based materials

 

Figure-1 

Structure of grapheme 
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Graphene is newly invented material which is very important in condensed matter physics and material science. Graphene 

has high crystal and electronics properties. Graphene is a two dimentional crystal made up of only carbon atoms. Graphene 

does not requires any proof of its importance because of its electronic spectrum, grapheme is emerging as a new standard of 

“relativistic” condensed matter physics. It is 100 times stronger than steel. This review deals with the synthesis methods, 

Graphene, Hummer’s method, Physical applications. 

 oxide (GO) which 

. It is hydrophilic because of the high 

affinity to water molecules, and can be easily dissolved in 

solvents and water. It is also used in microelectronics
2
. There 

are number of applications of graphene such as hydrogen 
4
, conductive films 

, electro mechanical devices
6
, polymer 

and in the biological field that is in biomedicine
8
 etc. 

dimensional form of carbon. Graphene is 

Due to its high thermal 

conductivity graphene has been considered as an excellent 

suitable catalytic support. It has good mechanical strength, 

electrical conductivity, and large specific surface area (SSA). 

e graphene based metal and metal oxide in electro 

carbon bond formation.  

Graphene has been discovered in 2004. It is a two dimensional 

1. It is regarded as the 

based materials
10

.  

 

The thickness of the ghaphene is 0.34 nm. Graphene have larger 

specific surface area
11

. The thermal conductivity of the graphene 

is outstanding as well as high speed electron mobilit

cm
2
/(V.s)) at room temperature. The mechanical stress of the 

graphene is 1060 gpa
12

, while the density is low. Graphene was 

first published in October 2004, the amount of papers relevant 

to graphene was more. Graphene also has many special 

characteristics, such as bipolar super current, absence of 

Anderson location, and anomalous quantum Hall effect

unique characteristics of the graphene provides a new platform 

for research. We can observe many phenomena in graphene.  

Graphene is found to be the strongest material ever measured. It 

is found that the graphene is harder than dimand in density and 

100 times stronger than that of the best steels

 

Review of Literature 

Brodie reported graphene firstly by in 1859

in a single addition to a slurry of graphite in fuming HNO

oxidation process was performed. The C/H/O ratio of the 

oxidation product was determined to be 2.19/1.00/0.80, which is 

the typical composition of graphite oxide

Staudenmaier et al.
17

 found and modified the Brodie method by 

using HNO3 and concentrated H2SO

Over a period of one week in the procedure the kclo

slowly and carefully. Hummers 

graphene can be prepared using Hummer

Hummers method”
19

 was reported by Marcano 

 

Methods for synthesis of Grapheme

There are various methods for synthesis of graphene as follows. 
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is a two dimentional crystal made up of only carbon atoms. Graphene 

does not requires any proof of its importance because of its electronic spectrum, grapheme is emerging as a new standard of 

er than steel. This review deals with the synthesis methods, 

The thickness of the ghaphene is 0.34 nm. Graphene have larger 

. The thermal conductivity of the graphene 

is outstanding as well as high speed electron mobility (15000 

/(V.s)) at room temperature. The mechanical stress of the 

, while the density is low. Graphene was 

first published in October 2004, the amount of papers relevant 

to graphene was more. Graphene also has many special 

eristics, such as bipolar super current, absence of 

Anderson location, and anomalous quantum Hall effect
13

. The 

unique characteristics of the graphene provides a new platform 

for research. We can observe many phenomena in graphene.  

the strongest material ever measured. It 

is found that the graphene is harder than dimand in density and 

100 times stronger than that of the best steels
14

. 

Brodie reported graphene firstly by in 1859
15

. By adding kclo3 

dition to a slurry of graphite in fuming HNO3 the 

oxidation process was performed. The C/H/O ratio of the 

oxidation product was determined to be 2.19/1.00/0.80, which is 

the typical composition of graphite oxide
16

. In 1998 

found and modified the Brodie method by 

SO4 as the oxidizing agents. 

Over a period of one week in the procedure the kclo3 was added 

slowly and carefully. Hummers et al. In 1958 found that 

graphene can be prepared using Hummer’s method
18

 “improved 

was reported by Marcano et al. In 2010.  

Methods for synthesis of Grapheme 

There are various methods for synthesis of graphene as follows.  
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Mechanical exfoliation method: This is the simplest method 

known and can be employed in any laboratory to produce 

grapheme sheets from few micrometers to 0.1mm. The materials 

required for preparing graphene sheets are scotch tape and thick 

graphite bar or sheet having high purity. To detach a layer of 

graphene from the graphite bar the scotch tape has been 

repeatedly used. After a layer of graphene is attached to the tap 

it is transferred mechanically on to the substrate like silicon, 

glass etc. The main disadvantage of this method is it is time 

consuming and does not produce uniform quality graphene 

films. The graphene layer developed by this method are very 

thick
20

. 

 

Chemical exfoliation method: Mechanical exfoliation method 

and chemical exfoliation method are similar to each other 

except that here the graphite is immersed in mixture sulfuric 

acid and nitric acid in order to increase the spacing between 

different layers graphene present in the graphite material, so that 

these can be extracted easily by adding layers of atoms between 

graphite layers. Facilitates easy peel off graphene layers and 

process is termed as intercalation. Other technique such as 

ultrasonic heating and acid treatment are generally used to 

produce nano ribbins also known as thin flat graphene wires
20

. 

 

Epitaxial growth on sic: The other way to prepare graphene is 

to heat silicon carbide (sic) to high temperature generally more 

than1100
0
C. By this process epitaxial graphene can be produce. 

Carbon atoms are left to from graphene the sublimation of the Si 

atom occurs from the surface in this method. The face of silicon 

or carbon terminated for graphene formation
20

. 

 

Hummer’s Method: Hummer’s method is widely used method 

for preparation of graphene. This method have several 

advantages that are we can produce graphene in the laboratory 

easily and the quantity of the output product is more. In 

Hummer’s method first graphite powder is mixed with acid and 

graphite oxide is formed. Then graphite oxide is converted into 

graphene oxide using sonication. In a typical experiment 2g of 

graphite powder is added to 46 ml of sulfuric acid in an ice bath. 

Then, 6 grams of potassium permanganate is added gradually 

over a period of 30 minutes with constant stirring in a round 

bottom flask. The mixture is stirred for 2 hours approximately 

and 100 ml of water is added. Finally, 280 ml of hydrogen 

peroxide is added and the reaction is stoped. The mixture is 

filtered and washed with HCL and dried. This gives the graphite 

oxide, sonicating graphite oxide in distilled water gives 

graphene oxide which is converted to reduced graphene oxide 

(RGO) by using hydrazine hydrate. Many properties of RGO are 

similar to graphene but due to some defects it do not produce 

hexagonal graphene’s structure. The reaction involved in the 

process is exothermic in nature and releasing lot of energy 

therefore, process needs to handle carefully
20

. 

 

Electrochemical Exfoliation method: Now a days 

electrochemical method is widely used to produce graphene 

directly from graphite source. In a typical experiment setup, 

silver wire is used as a cathod and graphite rod is used as an 

anode both anode and cathode are immersed in the electrolytic 

solution of sulfuric acid so that the minimum distance between 

two is 5.0 cm. A positive voltage of +10 is applied between 

anode and cathode. After few minutes, the graphene nanosheets 

starts accumulating in the electrolyte solution from the graphite 

rod. The graphene nanosheets from the electrolyte solution is 

filtered and used for further study
20

. 

 

Applications 

Graphene have a large range of applications which are discussed 

below. 

 

Electronic devices: Graphene-based polymer composites can 

be used as electrodes for organic solar cells
21

 and liquid crystal 

devices it is possible because of the high electrical properties
22

 

of graphene.  

 

Sensors: Due to the large specific area and low noise, 

grapheneis the capable candidate to detect a variety of 

molecules such as gases to biomolecules
23

. 

 

Energy storage: As graphene have a large range of 

applications,energy storage is one of the applications of 

ghaphene.  

 

Biomedical applications: There are many applications of 

graphene. One such application is in the biomedical. In 2008 the 

first report on biomedical application of graphene was found
22

. 

Some applications in biomedical field are given below. 

 

Drug delivery: Because of strong interaction exists between 

hydrophobic drugs and aromatic regions of graphene sheets 

graphene can be for drug delivery. For intracellular drug 

delivery Wen et al. Found redox-responsive PEG  mechanism in 

pegylatednano graphene oxide
24

. 

 

Gene delivery: For the treatment of inborn and acquired 

diseases the gene therapy is a great tool. 

 

Cancer therapy: For the treatment of cancer graphene and 

graphene-based polymer nanocomposites has been used. 

Negligible in vitro toxicity to various cell lines exibited by PEG 

functionalized GO (NGO-PEG) reported Lin et al.
22

. Markovic 

et al. Found that graphene-mediated photothermal killing of 

cancer cells involve mitochondrial membrane depolarization 

and oxidative stress, resulting in the necrotic cell death
22

. 

 

Conclusion 

Graphene is transparent, thin, flexible, and mechanically strong, 

conductor. The conductivity of graphene can be increased by 

chemical doping. Graphene have high mobility by which 

material can be used for high frequency applications in 

electronics. Now a days it is   possible to make large sheets of 
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graphene. In satellites and aircraft Grapheme based composite 

materials could also be used. 
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