
    Issue 1 vol 4                                                                                                                            ISSN: 2321-8134                                                                                                                                                                

http://www.ijfeat.org (C) International Journal For Engineering Applications and Technology  

IJFEAT 

INTERNATIONAL JOURNAL FOR ENGINEERING APPLICATIONS AND 

TECHNOLOGY 
                                    ALLOTROPS OF CARBON 

 
GAURAV KATORE

1
, SUSHANT BHUSKADE

2
, BHARGAV ADMANE

3 

1
STUDENT, CHEMICAL, JDIET YAVATMAL, MAHARASHTRA, INDIA, gauravkatore32@gmail.com 

2
 STUDENT, CHEMICAL., JDIET YAVATMAL, MAHARASHTRA, INDIA, Sushantbhusade26@gmail.com 

3
 STUDENT, CHEMICAL ,JDIET YAVATMAL, MAHARASHTRA, INDIA, bhargaoa@gmail.com 

 

Abstract 

The element carbon used as a source of energy for the past few hundred years, and now in this centuary, carbon has 

played a importantand very prominent role in almost all fields of science and technology. So as fancier this marvellous 

element, we humans should know about its various forms of existence. In this review article, we shed light on all 

possible carbon-allotropes; similarities in their synthesis techniques and the starting materials; their wide range of 

possible availability; and finally, future perspectives and applications. A brief introduction is given on the types, 

structures, and shapes of the allotropes of carbon for a better understanding. 

 

Carbon allotropes can be classified according to the carbon atom hybridization. In principle, there are different ways, 

based on various parameters, such as range dimensionality, type of chemical bonds, etc. They can be used to classify 

carbon nanostructures. Classifications vary function of the field of nanostructure applications. In a point of view, one 

can classify the carbon allotropes by the type of carbon atom hybridation. This chapter is a brief review introduction to 

some major allotropes: graphene/graphite, carbon nanotubes, diamond and amorphous carbon. In addition, Chemical 

Vapor Deposition  techniques, frequently used for synthesizing these structures are discussed. The influence of some 

important experimental parameters on the growth of high quality  diamond and diamond-like carbon DLC also 

investigation. 

 

Index Terms:  carbon, energy, marvellous, technology, allotropes, and availability. 

--------------------------------------------------------------------- *** ------------------------------------------------------------------------ 

1.ALLOTROPS OF CARBON 

 
Carbon is the capable of forming many allotropes due to its 

valency. Well-known forms of carbon include diamond and 

graphite. In recent decades many more allotropes, or forms of 

carbon, have been discovered and researched including ball 

shapes such as buckminsterfullerene and sheets such as 

graphene. Larger scale structures of carbon include nanotubes, 

nanobuds and nanoribbons. Other unusual forms of carbon 

exist at very high temperatures or extreme pressures. Around 

500 hypothetical 3-periodic allotropes of carbon are known at 

present time according to SACADA database. 

 

 A single substance  that crystallizes  in two  or larger sorts 

below  one-of-a-kindcircumstance is referred to as 

Allotrophic. 

 Allotrophic structure are also acknowledged as Pollymorphic 

 

CLASSIFICATION OF CARBON 

 
 Allotrope of carbon categorized into to part. The tremendous 

allotropic sorts of carbon can be significantly characterised 

into two classes, namely: Crystalline shape and amorphous 

form. Different allotropes of carbon: (a) graphite, (b) 

graphene, (c) carbon nanotube, (d) C60, (e) C70, (f) C540, (g) 

amorphous carbon, (h) lonsdaleite. here. Paragraph content 

goes here. Paragraph content goes here. 

 1.1CRYSTALLINE SOLID 

 
 The stable in which there is a everyday association particle of 

atom Example: - Diamond, Graphite, Fullerene. 

 

1.1.1 DIAMOND 
 
 Diamond is a stable shape of the component carbon with its 

atoms arranged in a crystal structure referred to as diamond. 

Diamond has the best possible hardness and thermal 

conductivity of any herbal material, homes that are utilized in 
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essential industrial purposes such as cutting and sharpening 

tools. Because the association of atoms in diamond is 

extraordinarily rigid, few types of impurity can contaminate it 

(two exceptions being boronand nitrogen) Diamond also has 

rather excessiveoptical dispersion (ability to disperse light of 

distinct colors) 

 
                   Fig-1: structure of diamond 

 

Properties 
 
1.Diamond is a stable structure of pure carbon with its atoms 

arranged in a crystal. 

2.Dispersion of diamond is 0.44. 

3. It has a octahedral crystal 

 4.It has a sp3 hybridisation. 

5. No known substance can reduce the Diamond barring 

another Diamond.  

 

Uses 
 

1. Glass cutting: Small portions of diamonds are used for 

reducing glasses. 

2. Polishing different stones: The dust of the diamond can be 

used for sprucing different diamonds and precious stones. 

3. Electronic Applications: The diamonds are used as 

warmness sinks in such electronic purposes for repealing away 

the heat of the sun. 

 

1.1.2 GRAPHITE 

 
 Graphite is a naturally-occurring structure of crystalline 

carbon. It is a native issue mineral found in metamorphic and 

igneous rocks. Graphite is a mineral of extremes. It is 

extraordinarily soft, cleaves with very mildpressure, and has a 

very low particular gravity. In contrast, it is extraordinarily 

resistant to warmness and almost inert in contact with nearly 

any other material. These excessive homes supply it a huge 

range of uses in metallurgy and manufacturing. 

 

 

 
             

                   Fig-2: Graphite 

 

 
Properties 

 

1. It has a sp2 hybridisation. 

 2. Has a high melting point, similar to that of diamond. 

 3. It has a soft, slippery feel, and is used in pencils and as a 

dry lubricant for things like locks. 

 4. It has a lower density than diamond. 

 5. It is insoluble in water and organic solvents - for the same 

reason that diamondis insoluble 

 

 Uses  

 

1. It use is in the crucibles used in the steel industry. 

 2. It is also used to make brake linings, lubricants, and molds 

in foundries. 

 3. It is use to reduce the friction between two contacting 

surface. 

 4. It also has applications in powder metallurgy and grinding 

wheels. 

 

1.1.3 FULLERENE  

 
A fullerene is an allotrope of carbon in the structure of a whole 

sphere, ellipsoid, tube, and many other shapes and sizes. 

Spherical fullerenes, also referred to as Buckminsterfullerenes 

or buckyballs, resemble the balls used in affiliation football. 

Cylindrical fullerenes are additionally known as carbon 

nanotubes (buckytubes). Fullerenes are similar in structure to 

graphite, which is composed of stacked graphene sheets of 

linked hexagonal rings. Unless they are cylindrical, they ought 

to additionally comprise pentagonal (or from time to time 

heptagonal) rings.  

 

The first fullerene molecule to be discovered, and the family's 

namesake, buckminsterfullerene (C60), used to be 

manufactured in 1985 by the usage ofRichard Smalley, Robert 

Curl, James Heath, Sean O'Brien, and Harold Kroto at Rice 

University. The title used to be once an homage to 

Buckminster Fuller, whose geodesic domes it resembles. The 

structure was additionallyrecognized some 5 years in the 

previous via ability of Sumio Iijima, from an electron 

microscope image, the area it common the core of a "bucky 

onion". Fullerenes have given that been found to manifest in 

nature. More recently, fullerenes have been detected in outer 

space. According to astronomer Letizia Stanghellini, "It’s 
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viable that buckyballs from outer house furnished seeds for 

life on Earth." 

 

 

 
         

               Fig-3: Fullerene 

 

Properties 
 
 1. Fullerene soot with content of 10-11% of fullerenes. 

 2. Washed fullerene soot that remains after fullerenes are 

extracted . 

3. Mixture of heavy fullerenes that includes C76, C78, C84 

and above. 

 4. Hydrated fullerene (fuller enol) C60(OH) n (n ~ 18- 22). 

 

 Uses 

 
 1. Fullerenes have been extensively used for several 

biomedical applications  

2. Fullerenes aims to increase the solubility of the molecule by 

the cancer cells. 

 3. Fullerenes can make excellent antioxidants. 

 4. Fullerenes can be used in the delivery of hydrophobic 

drugs. 

 5. The highly water-soluble C60-N vinylpyrrolidone 

copolymer is used as an agent for photodynamic therapy. 

 

1.2 AMORPHOUS SOLID 

 
The strong in which there is an irregular association particle of 

atom. 

 

Example: - Charcoal, coal, coke. 
 
1.2.1CHARCOAL 

 
hydrocarbon produced through removing water and other risky 

materials from animal and vegetationsubstances. Charcoal is 

generally produced by gradualpyrolysis — the heating of 

wooden or different Charcoal is the lightweight black carbon 

and ash residue materials in the absence of oxygen. This 

manner is referred to as charcoal burning. The 

completedcharcoal consists largely of carbon. The advantage 

of the usage of charcoal rather of just burning wooden is the 

elimination of the water and other components. This allows 

charcoal to burn to a higher temperature, and provide off very 

little smoke (regular wood offers off a true amount of steam, 

natural volatiles, and unburnt carbon particles — soot — in its 

smoke). 

 

 
                              

              Fig-4: Charcoal 

 

 

Properties 

 
1. Charcoal is a highly porous and brittle material 2.Charcoal 

is a bad conductor of heat and electricity. 3.Charcoal is highly 

porous in nature. 

 4. Its density can vary between 0.2 and 0.6 

 

 Uses 

 
1.Charcoal is used to treat stomach pain caused by excess gas, 

diarrhea, or indigestion. 

2. Charcoal also is used to relieve itching related to kidney 

dialysis treatment and to treat poisoning or drug overdose. 

3.Charcoal may also be used for other purposes not listed in 

this medication guide. 

 

1.2.2 COAL 

 
Coal is a flamable black or brownish-black sedimentary rock, 

fashioned as rock strata referred to as coal seams. Coal is 

mainly carbon with variable amountsof other elements; 

particularly hydrogen, sulfur, oxygen, and nitrogen. 

 

 Coal is formed if useless plant count decays into peat and 

over tens of millions of years the heat and strain of deep burial 

converts the peat into coal. As a fossil fuel burned for heat, 

coal resources about a quarter of the world's essential power 

and two-fifths of its electricity. Some iron and metal making 

and different industrial techniques burn coal. 

 

 The extraction and use of coal reasons many premature deaths 

and tons illness. Coal damages the environment; inclusive of 

by way of local weather change as it is the largest 

anthropogenic source of carbon dioxide, 14 Gt in 2016 which 

is 40% of the complete fossil gas emissions. As phase of the 

global electricity transition many international locations have 

stopped the usage of or use much less coal. 

 

 The greatest consumer and importer of coal is China. And 

China mines almost 1/2 the world's coal, followed by India 
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with about a tenth. Australia accounts for about a 1/3 of world 

coal exports observed by Indonesia and Russia. 

 

 

 
               

                 Fig-5: Coal 

 

 
 
 
 
 
Types of Coal 

 
(i)Peat Coal: This is the first stage in the trade of wooden to 

coal. It is mild brown and friable. Producer fuel is 

manufactured from peat. It is also recognised as brown coal. 

 

 (ii) Lignite Coal: Lignite burns with an awful lot smoke and 

flame. The first product is lignite coal which stages in 

coloration from yellow to dark brown, and is still rich in 

unstable constituents. About half of of the world’s lignite is 

mined in Germany. It is additionally an vital raw cloth for 

German chemical indus¬tries. Lignite coal has the lowest 

carbon content about forty five per cent and the absolute best 

powder content.  

 

(iii) Bituminous Coal: Bituminous coals are subdivided into 

coking and non-coking coals and every one of them in flip is 

divided into fuel coal and steam coal. Coking coal is used for 

coke-making domestic fuel, the gentle coke. 

 

Properties  

 

1. Coal is made generally of carbon however also features 

different factors such as hydrogen, oxygen, sulfur and 

nitrogen. 

 2. Coal starts offevolved off as plant matter at the backside of 

water. It is sooner or later protected and deeply buried by way 

of sediments the place over time metamorphosis (a trade in 

form) takes place. 

 3. Different kinds of coal comprise extraordinary amounts of 

carbon. Lignite contains solely round 60 to 75%, while 

anthracite carries extra than 92%. 

  

Uses  
 

(i)Coal as a source of steam energy: Coal is the primary 

supply of steam electricity given that Industrial Revolution. At 

that time, most of the machines had been run on coal-based 

energy. Railway locomotives and ship engines used coal as the 

only supply of energy. Factory boilers also used coal as a 

supply of fuel. 

(ii) As a supply of electrical energy: In developing nations like 

India, China, Malaysia, etc., coal produces thermal power. 

Coal gas – an necessary product of coal — is extensively used 

to produce electricity. Among the a range of uses of coal, 

thermal electricity technology is the most important. 

(iii) Domestic fuel: In the two cooler regions, the area room 

heating is necessary, coal is very useful. In under-developed 

and creating international locations Asia and Africa, coal still 

affords bulk of the fuel in home cooking.  

(iv) Metallurgical coke: Coke is a excessive requisite in iron 

and metallic industry. Location of the two iron and metallic 

vegetation had been beforehandguided by using the use of the 

presence of coal mines as massive volume of coal had been 

required in the plant. 

 (v) Chemical industries: Coal gives numerous uncooked 

substances to chemical industries. Important chemical raw 

substances consist of benozle, sulphate of ammonia, coal tar, 

coal gas, creosote, etc. 

 

 

3. CONCLUSION 

Hence in this paper we have explained the different types of 

allotropes of carbon and their uses and properties. 

Since, we can conclude the carbon is exist in varioues 

different form and each form has its own characters and uses. 

Also we can say that carbon exist in different form but its 

physical state is same. 
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