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Abstract: Nanofluids are the liquids that are created by scattering nanoscale strong particles into base liquids like Ethylene Glycol, 

water, and so on. Graphene which is a 2-D monoatomic thick structure block of a carbon allotrope has entered worldwide attention 

due to its properties like thermal, mechanical and other such properties. Graphene is studied nearly in every field of Engineering 

and in some fields of Science like Physics, Chemistry, etc. Recent research has shown that graphene and its derivatives have its 

impact on electronic, optoelectronic elements, sensors and energy storing devices. This article aims in providing scientific 

progresses of graphene functionalization from past till present. There are several methods of functionalization of graphene some 

of them are discussed in brief. The article is concluded with a brief discussion of graphene and its derivatives on environment, its 

future scope as an emerging field in every sector of all the fields. 
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I. INTRODUCTION 

• Graphene which is 200 times stronger than sword and 1 million times thinner than mortal hair and the most noteworthy 

transmitter of intensity and power, Graphene is made of carbon comprising of a solitary layer of iotas organized in a 2-D 

honeycomb grid. Graphene is the slenderest with the solidness and hardness of diamond at any point made. Graphene has similar 

properties as like of diamond however the atoms are organized contrastingly in every material giving them distinct properties 

like hardness, flexibility and conduction. 

• In any case, the most troublesome thing for dealing with graphene is that suspended graphene is instability and will in general 

remain together and tends to be sticky suspended graphene powder exists. Functionalization of Graphene can be considered as 

a primary course of making suspended particles stable in complex climate by presentation of an IIIrd party into graphene surface 

by synthetic/actual methodologies. 

•  The fundamental compound unit of graphene is hexagonal rings comprising of sp2 hybridization condition of carbon iotas. The 

outer layer of graphene can be functionalized by covalent and non-covalent change strategies. The nonexclusive method of 

functionalization of graphene without hurting its design is finished by the immediate utilization of lingering oxygen containing 

bunches on the graphene surface with hydroxyl epoxy, carbonyl and carboxylate gatherings to respond with the useful gatherings 

on the atoms to be united. A functionalized graphene with great reasonability can be created with a natural dissolvable. 

• X-Ray Diffraction (XRD) is a technique used to examine the design of glasslike materials, distinguishing the translucent phases 

is utilized  

• Scanning Electron Microscopy and Energy Dispersive X-ray spectroscopy (SEM-EDS) is a strategy used to deliver nitty gritty, 

amplified pictures of an item by examining making a high goal picture by utilizing an engaged light emission surface. 

• Transient Heat Transfer is a type of heat transfer in which heat flow rate keeps changing due to which there may be change in 

temperature medium 

•  Calculated heat transfer is the product of mass, specific heat and difference in temperature 

Q = m x c x ∆T 

 

Where, Q=heat transferred, m= mass, c= Specific heat, ∆T=Difference in temperature 

 

 

 

 

 

II. SYNTHESIS PROCESS 
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A. Synthesis of graphene 

Nanofluid which is considered as a considered as a combination of base fluid and nanoparticle. The need of graphene with certain 

needed parcels similar as strong, stable, no chemical change of the base fluid varies. There are several styles for conflation of 

graphene, one of the styles is one step/ two step system. There are several way to produce the graphene nanofluid. They're as 

follows  

 Step- 1:  Use potassium suffocate swab in treatment of graphene chlorine swab in methanol  

 Step- 2: Dialysis of the product attained in Step- 1  

 Step- 3: Dissolving the product and separating substances of different consistence by rotating the product at high speed  

 Step- 4: The 4th and final step is to disharmony the undoable patches and also collect and dry the supertant liquid in order to get 

the detergent free graphene nanofluid.  

 Another system of carrying graphene grounded nanofluid which was proposed by Wang etal.( 1). When graphene oxide( GO) 

Greasepaint was insulated into refined water( DW) with help of hydrazine hydrate and ultrasonication was added into the blend. 

A strong item was gotten from the cycle, which was washed by ethanol and refined water also, at that point, kept in a vacuum 

cookstove at 60 °C for 24 hours to remove the leftover of the dissolvable. 

Synthesis of Ethylene glycol: 

The preparation of Ethylene glycol is done as proposed by Wilford J. Zimmerschied [2]. An interaction for the development of 

ethylene glycol which contains reaching at response conditions including a molar proportion of water to ethylene oxide of from 

around 6 to around 20, a temperature of from around 400° to around 550° F. what's more, a strain of from around 50 to around 

300 psig (pound per square inch), a combination of water and ethylene oxide with an impetus basically comprising of an aluminium 

phosphate impetus containing from around 0.1 to around 3% by weight of copper which impetus has been calcined at a temperature 

of under 900° F. to impact the creation of ethylene glycol. 

 

III.LITERATURE SURVEY 
[1] Prof. Prashant R. Walke: 

  Pool boiling is of interest in heat move applications in view of its true capacity for eliminating huge measure of intensity coming 

about because of the idle intensity of dissipation and little strain drop punishment for flowing coolant through the framework. 

Bubbling is a significant stage change peculiarities as it assumes a pivotal part in the plan of high intensity transition framework 

like boilers, heat exchangers, heat move gadgets. Anyway, bubbling interaction is restricted by basic intensity motion. At basic 

intensity motion material of warmed surface experiences actual harm because of lower heat move coming about because of meager 

film shaped over the surface. Basic Intensity Motion makes awkward tradeoffs among economy and security in many enterprises, 

connected with warm frameworks, for example, thermal energy stations. Utilization of this strategy brings about a decline of 

warmed surface temperature and a more uniform temperature of the warmed surface, the two impacts are significant in submersion 

cooling of electronic gear.[3] 

[2] Varun Chhabra: 

Graphene, the morning material for all the carbon nanostructures has drawn areas of strength for in and mechanical interest as of 

late. It has shown extraordinary guarantee in multitudinous operations, like widgets, energy capacity and change (super capacitors, 

batteries, power bias, sun- acquainted cells, and bioscience/ biotechnologies. Graphene is a zero- hole semiconductor material, 

which is electroactive and straightforward. In view of its fascinating parcels, graphene has tracked down its direction into a wide 

multifariousness of biosensing plans. It has been employed as a transducer in bio-field-impact semiconductors, electrochemical 

biosensors impedance biosensors, electrochemiluminescence, and luminescence biosensors, as well as bimolecularlabels.so 

Functionalization and scattering of graphene wastes are of vital significance for their end operations. In our composition, we've 

functionalized Graphene exercising carboxylation process for its operation in biosensors.[4] 

[3] Maan Hayyan: 

Profound eutectic detergents( DESs) stand out in different operations on account of their unmistakable parcels. In this work, DESs 

were employed as functionalizing specialists for graphene because of their capability to present new practical gatherings and beget 

other face changes. Eighteen unique kinds of ammoniums- and phosphonium- swab- grounded DESs were ready and portrayed by 

FTIR. The graphene was described by FTIR, STA, Raman spectroscopy, XRD, SEM, and TEM. redundant trials were performed 

to concentrate on the scattering conduct of the functionalized graphene in colorful detergents. The DESs displayed both drop and 

functionalization impacts on DES- treated graphene. Scattering immutability was examined and subsequently portrayed by UV- vis 

spectroscopy and zeta.[5] 

[4] Mauricio Pavia: 

Nanofluids which comprise of nanoparticles added to customary liquids( or base liquids) are considered as promising intensity 

move liquids. varied with essence, essence oxide nanoparticles and carbon nanotubes, graphene with its veritably high natural 

warm conductivity turned into the stylish possibility to plan nanofluids. similar nanofluids can conceivably be profoundly complete 

intensity move liquid by dwindling loss of intensity and expanding cooling rates. Throughout the course of recent times, graphene- 

grounded nanofluids have shown critical warm conductivity advancements, but because of the colorful and interlinked boundaries 

to consider, streamlining of their effectiveness is as yet testing. The current check composition examinations and addresses about 

the blazoned warm conductivity in term of prosecution as for how much the employed graphene to produce the arranged nanofluids. 

The enhancement of warm conductivity should meet the negligible graphene sum because of its creation cost and in light of the 

fact that graphene nanoparticles actuate high thickness in the nanofluid egging advanced energy application for the intensity move 

fabrics. Remarkable in the jotting, this work proposes a straightforward way to deal with quantitatively look at the upgrade of the 

warm conductivity of the nanofluids. The warm conductivity prosecution boundary acquainted could be applied with all nanofluid 

families and may turn into a reference device in the nanofluid original area. similar device will help with deciding the ideal planning 

conditions without compromising the predominant warm exhibitions.[6] 

 

 

 

[5] Saidur R: 
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 Nanofluids are potential intensity move liquids with improved thermophysical properties and intensity move execution can be 

applied in numerous gadgets for better exhibitions (for example energy, heat move and different exhibitions). In this paper, a 

thorough writing on the applications and difficulties of nanofluids have been gathered and checked on. Most recent modern written 

works on the applications and difficulties as far as PhD and Expert postulation, diary articles, meeting procedures, reports and web 

materials have been evaluated and announced. Late investigates have shown that replacement of regular coolants by nanofluids 

seems promising. Explicit utilization of nanofluids in motor cooling, sunlight-based water warming, cooling of gadgets, cooling of 

transformer oil, further developing diesel generator effectiveness, cooling of intensity trading gadgets, further developing intensity 

move productivity of chillers, homegrown fridge coolers, cooling in machining, in atomic reactor and protection and space have 

been assessed and introduced. Creators additionally basically investigated a portion of the applications and recognized research 

holes for additional examination. Besides, difficulties and future headings of uses of nanofluids have been assessed and introduced 

in this paper. In light of results accessible in the writings, it has been found nanofluids have a lot higher and emphatically 

temperature-subordinate warm conductivity at extremely low molecule fixations than traditional liquids. This can be viewed as one 

of the critical boundaries for upgraded exhibitions for the vast majority of the uses of nanofluids. On account of its unrivaled warm 

exhibitions, most recent forward-thinking writings on this property have been summed up and introduced in this paper too. In any 

case, hardly any boundaries and difficulties that have been distinguished in this survey should be tended to painstakingly before it 

very well may be completely carried out in the modern applications.[7] 

 

IV. EXPERIMENTAL APPARATUS AND PROCEDURE 

A. APPARATUS 

0.6 g of SNCl2 (Stannous chloride), Glass Flask, Distilled water, Ammonia, Hydrothermal Autoclave, HCl. 

 

B. EXPERIMENTAL PROCEDURE 

• 0.6 gram of Sncl2 (Tin chloride) is taken in a glass flask which is then mixed with 20ml distilled water and 4-5 dropwise of HCl 

and the solution is heated and stirred till clear solution is obtained 

• Graphene of quantity 4 grams is taken and mixed with the solution and distilled water of quantity 20 ml is added to it. 

• Then 30ml of ammonia is added dropwise using burette and continuously stirred for 3 hours using magnetic stirrer 

• Then the mixture is transferred to inner Teflon chamber then that Teflon chamber containing the mixture is inserted into steel 

body then is locked and placed is muffle chamber for 3 hours with 150 degrees Celsius of constant temperature  

• Then the mixture after taking out of the chamber and poured in glass flask which is placed open to the atmosphere for 12 hours, 

so that the powder in the liquid mixture is settled at the bottom of flask 

• The liquid after the settlement of the powder, the liquid over the sample powder is removed and the sample powder is dried and 

converted to powder form  

 

C.REACTIONS INVOLVED IN THE EXPERIMENT 

o SnCl2+HCl                 SnCl2 solution 

o SnCl2+2NH4 OH               Sn (OH)2+2NH4 Cl 

o Sn (OH)2   Heat         SnO.H2O    O2         SnO2 

• After completion of experiment, sample powder obtained is sent to testing center for testing i.e. XRD, SEMEDS, & thermal 

properties of graphene 
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V. RESULTS AND DISCUSSION 

  

A. XRD and SEMEDS Testing 

 

                        
Fig 5.1: Titanium Chloride mixed 

with 4-5 drops of Hydrochloric acid and 20 ml of 

distilled water 

 

Fig 5.2 Magnetic Stirring of Graphene and SNCl2 

solution 

 

 

 

     
           Fig 5.3 : Magnetic capsule used for Stirring                            Fig 5.4: Hydrothermal Autoclave 
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Fig 5.5: Hydrothermal Autoclave which consists of 

solution inside is placed in muffle furnace 

Fig 5.6: Teflon chamber with stirred solution ready 

for placing in furnace 

 

               
Fig 5.7 : Sample left after evaporation                                Fig 5.8: Dried sample in crystalline form 
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   Fig 5.9: Dried sample in nano powder form Fig 5.10: Sonification of graphene-SNO2 in Ethylene 

Glycol mixture 

 
Fig 5.11: 0.2 %, 0.4 %, 0.8%, 1.2% ,1.6%, 2.0% of graphene -SNO2 in Ethylene Glycol 

 

 
Fig 5.12: SEMEDS 10μm at X 1000 
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Fig 5.13: SEMEDS 10μm at X 2000 Fig 5.14: SEMEDS 5μm at X 5000 

 

 
Fig 5.15: SEMEDS 2μm at X 8000 

 

 
Fig 5.16: SEMEDS 1μm at X 15000 
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A.XRD And SEMEDS Sample Test Report 
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Fig 5.17: XRD Reports 
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Fig 5.18: SEMEDS Reports 

 

From the results of XRD and SEMEDS report, we conclude that the intensity of the graphene increases at a certain point and comes 

to lower point and varies continuously. From Thermal properties test, we conclude that the temperature of graphene increases as 

time increases, the increment depends on the concentration of SnCl2-Graphene and Ethylene Glycol 

 

VI. Thermal Properties Testing Results 

 The transient and calculated thermal properties values of the graphene are as follows:    
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Fig 6.1: Calculated Values 
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Fig 6.2: Transient Values 
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Graphs: 

 

 
Fig 6.3: Calculated values Graph 

 

 
Fig 6.4: Transient Graph Values 

 

From the results of XRD and SEMEDS report, we conclude that the intensity of the graphene increases at a certain point and comes 

down quickly. From Thermal properties test, we conclude that the temperature of graphene increases as time increases, the 

increment depends on the concentration of SnCl2-Graphene and Ethylene Glycol 

 

VII. CONCLUSION 

In this paper, the functionalization of graphene, properties of graphene, literature survey and researches done on graphene nanofluids 

which shows that nanofluids have significant effect on thermal conductivity, improvement on heat transfer. The information on heat 

move for wide reach application in different fields where the knowledge can be applied effectively is necessary. However, studies 

on graphene nanofluids are still going on and the study of graphene is unlimited and has no end/limit 

The significant findings of this research paper are: 

1. The experiment shows that graphene nanofluids exhibit significant thermal properties. 
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2. The functionalization of graphene increases the thermal properties of graphene 

3. With the goal of increasing the properties of graphene, it is encouraged to integrate magnetic field and new materials in 

Engineering 

4. The complex relationship between the surface characteristics is studied during experiment conduction 

5. Graphene’s journey from Wallace’s graphene hand structure to the present is quite remarkable considering scientific impact on 

scientific  

Community 

History has shown that predicting the future of the field and all possible applications is difficult, since we don’t have any experience 

in the field of research, we suggest that still a lot of studies on graphene nanofluid is to be done and the study of graphene in future 

will be important and interesting for many years to come  
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