
© 2023 JETIR May 2023, Volume 10, Issue 5                                                          www.jetir.org (ISSN-2349-5162)  

JETIR2305417 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org e125 
 

SYNTHESIS OF GRAPHENE BY LIQUID 

PHASE EXFOLIATION METHOD  
 

1Dhanya Sree V, 2Dr. B. Rajeswari, 3Dr.N. Nandakumar, 4Dr.T. Sekar, 5Dr.S. Periyasamy 

1PG Scholar, 2Associate Professor, 3 Professor, 4Associate Professor, 5Associate Professor 
1Engineering Design,  

1Government College of Technology, Coimbatore, India 
2Government College of Engineering, Dharmapuri, India 

3 4 5Government College of Technology, Coimbatore, India 

 

 

Abstract:  Graphene has currently won studies’ interest due to its captivating mechanical, thermal, optical, and electric homes. 

nonetheless, large-scale manufacturing of this fabric is a problem and is subjected to focused research efforts. Right here, shows a 

facile method of graphene synthesis from graphite powder using dishwasher liquid as a discount agent. Easy synthesis of 

graphene through the graphite powder into graphene powder became defined using the Liquid phase exfoliation technique. To 

research the opportunity of graphene exfoliation, formed graphene after the co-mixing of graphite and dishwasher liquid 

completes the rotational movement of a blender with excessive pace. This is a modest process method to provide graphene. Show 

or (show certainly) the manufacturing of massive portions of fault-free graphene with the usage of a blender and dishwasher 

liquid detergent. Considered the scaling of separately graphene powder and dishwasher attention and manufacturing amount per 

the combination constraints: blending time, preliminary graphite powder attention, rotor velocity, in addition, liquid extent. The 

invention of the production rate with mixing time extended strongly with blending volume. Uniform in this easy machine, 

focusses of up to 1 mg ml1, in addition, graphene hundreds of >500 mg may remain done next some 60 minutes or moreover of 

blending. The extreme manufacturing price turned into 0.15 g h-1; a great deal improved than used for general sonication-created 

exfoliation procedures. Show the graphene production happens for the reason that the turbulent shear price inside the blender  

beats the serious shear control used for exfoliation. The remaining final results were given pure graphene powder. 

Keywords – graphite powder, Liquid phase exfoliation technique, dishwasher liquid, sonication, pure graphene powder.  
Introduction 

Carbon atoms remain prepared in a free layer, and graphene is a representation of one of these allotropes of carbon. Through a two-

dimensional connection, these carbon atoms are kept in their honeycomb lattice arrangement. The distance between each individual 

graphene's carbon atoms is just 142 nm, which is very close to zero. Graphene is a fabric with unparalleled hardness, it is ten 

occurrences stronger and 6 occurrences lighter than metallic. It is formed from graphite from the middle of pencils, in addition that 

Graphene contains a single layer of carbon atoms. Graphene is widely researched worldwide due to its specific residences 

consisting of high thermal conductivity, and excessive electric conductivity. High hardness and high elasticity and adaptability. 

high resistance, ionizing radiation stays not constantly affected. Able to produce power utilizing introduction to daylight, clear 

material, and mobility at room temperature. 

These days, graphene-founded absolutely substances have won extreme consideration in power garage systems, optoelectronics, 

electronics, chemical sensors nanocomposites, and strength together with osteogenic. Graphene has remained used in several plans, 

which involve power storing devices like gas detection and undertaking electrodes, supercapacitors and lithium-ion batteries. The 

liquid phase exfoliation method completed a defect-loose graphene powder with the graphite powder and the dishwasher liquid 

detergent. Newly, it became exposed that graphene possibly will to liquid exfoliation underneath shear. Consume verified a 

technique graphite shear-exfoliation of graphite to suggest industrially scalable graphene. This contains the use of a rotor-stator 

mixer with strong shear to source graphene with liquid detergent responses. A boom in consideration with period leads to ten 

instances of improved focusses than the ones reached with the high-shear, rotor-stator mixer. Add on, attention reductions actually 

gradually with quantity, important to an invention responsibility that grows with growing volume. Evaluation of the works directs 

this technique on the way to be forward-thinking toward sonication as per a technique used for making graphene. 

This effort described the superficial graphene preparation and used materials like graphite powder, and liquid detergent by 

blending, this is a liquid phase exfoliation method. The outcome is that highly purified graphene is identified.  

2. EXPERIMENRAL PROCESS 

2.1. MATERIALS 

Graphene is synthesized through the liquid-phase exfoliation technique with graphite powder. The other materials such as liquid 

detergent and blender were purchased from the shop.  
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2.2 EXPERIMENT 

2.2.1. GRAPHENE PREPARATION 

Exfoliation pours a little amount of graphite powder directly into a blender during the liquid phase. Blend at an excessively high 

speed while adding water and dishwashing liquid. If carbon were only one atom thick, mass-producing pure graphene would be 

possible. It could manufacture graphene in huge portions through graphite powder. Graphene is exfoliated in liquid below the 

shear. In the end, got verified a way of shear-exfoliation of graphite to industrially scalable Graphene. This entails using an 

excessive shear, blender to produce graphene in stabilizing solvents as per fine by way of surfactant solutions We achieved 

preliminary try-out by means of adding water (500 ml), graphite (awareness: Ci 250 mg ml1) and to the blender and mix for 

instance within the variety 30 min. while the blender process, the graphite is quickly lifted off the lowest of the container. The 

liquid changes a black/Gray colour for example the graphite begins to separate and slight foams start to form. In trendy, a 

significant quantity of foam is produced could evaluate the container. In near instances, a waterspout, which is characteristically 

some centimeters deep, remains detected. After mixing, the liquid gradually chances black because the foams usage is active. on the 

way to examine the usual black liquid formed in manner.  

 

 
Figure 2.2.1.a. Liquid Detergent    Figure 2.2.1.b. Graphite Powder 

 
 

Figure 2.2.1.c. Blending process of making graphene 

 

      
 

  Figure 2.2.1.d. Drying Process    Figure 2.2.1.e. Graphene Powder 

 

2.2.2. CHARACTERIZATION 

Graphene is produced and analysed using a variety of techniques. Raman spectroscopy (Peak Seeker Raman Spectrometer) was 

used to analyse the quality of the produced graphene at wavelengths between 1000.00 and 4000.00 cm-1. Fourier transform 

infrared (FTIR spectrometer) is used to probe existence of efficient samples within the wavelength range of 4000–400 cm −1. 

Description of the construction of graphene through X-ray diffraction (XRD) diffraction peaks of pure graphene with a diffraction 

peak at 2θ ~9.9° at d-spacing = 1.22701 nm, a typical peak for graphene. 
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3. RESULTS AND DISCUSSION   

3.1 FOURIER TRANSFORM INFRARED (FT-IR) ANALYSIS OF GRAPHENE 

 
 

Figure 3.1.1 Fourier-transform infrared spectroscopy 

 

Figure 3.1.2 shows the outcomes of FT-IR of graphene examination. This analysis uses FT-IR technology to investigate functional 

groups that can confirm bonding interactions in graphene. Strong broadband at 3426 cm-1 is specified by the O-H stretch. The 

highest peak in the region from 1500.00 cm-1 to 1560.04 cm-1 confirms the (C=C) bond. The 1519.9 cm -1 highest peak gave to 
the (C=O) enlarging vibration besides the 1057 cm -1 highest peak to the (C-O-C) bond.  

 
Figure 3.1.2 FT-IR result of graphene.   

 

3.2 X-RAY DIFFRACTION (XRD) ANALYSIS OF GRAPHENE 

 

          
 

Figure 3.2.1 X-ray diffraction spectroscopy  Figure 3.2.2 Testing Specimen - Graphene 
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X-ray diffraction analysis (XRD) is the maximum commonly used method for characterizing crystal-like materials. This method 

allows you to measure the average distance between layers or columns of atoms. In addition, XRD helps determine the orientation 

of single crystals. Figure 3.2.3 shows the analysis results of graphene synthesized by the liquid-phase exfoliation method. It is 

identified the diffraction peak of pure and clean graphene is at 2θ from one place to another around 26° because the interlayer 

spacing distance is 0.3356 nm. Verified graphene determines a characteristic diffraction peak at 2θ near 9.94 o and by a d-spacing = 
0.899 nm given as a typical peak for graphene.   

 
Figure 3.2.3 XRD result of graphene 

 

3.3. RAMAN SPECTROSCOPY ANALYSIS OF GRAPHENE  

 
 

Figure 3.3.1 Peak Seeker Pro Raman Spectrometer 

 

Raman spectroscopy is used to record the highest peaks of the material through a confocal microscope fitted with laser excitation, 

and the concentration percentage of the peaks was used to assess the defect density. The graphene existing on the external of the 

sensor showed significant perturbation of the graphene structure outstanding to its faults. Hybridizing facilitated the alteration of 

sp2 carbon atoms to sp3 carbon atoms by exploiting the formation of unique covalent bonds. Though the π-conjugation of the 

graphene construction protected the carbon atoms existing on the basal plane of graphene, and their movements were restricted by 

nearby available carbon atoms. Thus, the formation and addition of covalent bonds at the basal planes typically involve high energy 

barriers and reactive chemical groups, including fluorine, atomic hydrogen, and other chemical radical precursors typically required 

as reactants. facing Graphene has also been presented as a good quencher in various studies due to its excellent ability to quench 

fluorescent carbon-based molecules.  

 
 

Figure 3.3.2 Raman spectroscopy result of graphene. 
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4.CONCLUSION  

The graphene oxide was successfully synthesized by Liquid phase exfoliation method and the result was confirmed by FT-IR, XRD 

and spectroscopy analysis. In conclusion, we have shown that it is possible to produce graphene from the co-mixing of graphite and 

dishwasher liquid in a commercial mixer. we have proposed an exfoliation model that was designed by considering the rotational 

motion of graphite during exfoliation to graphene. The generated model used to describe the exfoliation of graphene powder from 

graphite powder with the magnitude from the application. evaluation of graphene powder size after exfoliation stage The Improved 

Method offers large scale production of graphene in easy and more quantity. The graphene product was very high yield compared 

with other methods. The graphene product was confirmed by using XRD, FTIR and Raman spectroscopy and showed the evidence 
of graphene.  
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