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 Allotropes of Carbon 
The property of an element to exist in two or more forms which have different 
physical properties but identical chemical properties is called allotropy and different 
forms are called allotropes. Carbon exists in two allotropic forms: 
(i) Crystalline (ii) Amorphous 
Crystalline form of carbon: Diamond, Graphite, Fullerenes Diamond: In diamond 
each carbon atom undergoes sp3 hybridisation. Each carbon is tetrahedrally linked to 
four other carbon atoms. The C—C bond length is 154 pm. 
Properties: 
(i) It is the hardest substance on earth. 
(ii) It is used as an abrasive for sharpening hard tools in making dyes and in 
manufacture of tungsten filaments. 

 
Graphite: In graphite, carbon is sp2-hybridized. Graphite has a two-dimensional 
sheet like structure consisting of a number of hexagonal rings fused together. Layers 
are held by van der Waals forces and distance between two layers is 340 pm. 
Properties: 
(i) Graphite conducts electricity along the sheet. 
(ii) It is very soft and slippery. 
(iii) Used as a dry lubricant in machines running at high temperature, where oil 
cannot be used as a lubricant. 



 
Fullerenes: Fullerenes was discovered collectively by three scientists namely E. 
Smalley, R.F. Curl and H.W. Kroto. 
Preparation: 
Fullerenes is prepared by heating of graphite in an electric arc in the presence of 
inert gas such as helium or argon. 
The sooty material formed by the condensation of vapourised Cn

 small molecules 
consists of mainly with smaller quantity of C70 and traces of other fullerenes 
consisting of even number of carbon atoms up to 350 or above. 
Fullerenes are cage like molecules. C60 molecule has a shape like soccer ball and 
called Buckminsterfullerenes. It is the most stable. 
It contains 20 six-membered rings and 12 five-membered rings. 
Six-membered rings are fused to both the other six-membered rings and five-
membered rings but the five-membered rings are connected only to six-membered 
rings. 
All the carbon atoms are equal and they undergo sp2-Kybridization. 

 
Properties: 
(i) Fullerenes being covalent are soluble in organic solvents. 
(ii) It also forms platinum complexes. 
Amorphous allotropic forms of carbon coke: It is a greyish black hard solid and is 



obtained by destructive distillation. 
Wood charcoal: It is obtained by strong heating of wood in a limited supply of air. 
Animal charcoal: It is obtained by the destructive distillation of bones. 
Uses of carbon: 
(i) Graphite fibre are used for making superior sports goods such as tennis and 
badminton rackets, fishing rods. 
(ii) Being good conductor graphite is used for making electrodes for batteries and 
industrial electrolysis. 
(iii) Being highly porous, activated charcoal is used for absorbing poisonous gases in 
gas masks. It is used to decolourize sugar. 
(iv) Carbon black is used as black pigment in black ink and as filler in automibile 
tyres. 
(v) Coke is extensively used as reducing agent in metallurgy. 
(vi) Diamond is a precious stone. 
• Some Important Compounds of Carbon and Silicon 
Carbon Monoxide 
Preparation: It is prepared by direct oxidation of C in limited supply of oxygen. 

 
Properties: 
(i) Carbon monoxide is a colourless and odourless gas. 
(ii) It is almost insoluble in water. 
(iii) It is powerful reducing agent and reduces almost all metal oxides except alkali 
and alkaline earth metal oxides. 
(iv) In CO molecule there are one σ (sigma) and two π bonds between carbon and 
oxygen. 
: C = O : 
(v) It is highly porous in nature. It forms a complex with haemoglobin which is about 
300 times more stable than the oxygen-haemoglobin complex. This prevents 
haemoglobin in the red blood corpuscles from carrying oxygen round the body, there 
by causing suffocation ultimately leading to death. 
Carbon Dioxide 
Preparation: It is prepared by complete combustion of carbon and carbon 
containing fuels in 

 
Properties: 
(i) It is a colourless and odourless gas. 
(ii) It is slightly soluble in water. When C02 dissolves in water only some of the 
molecules react with water to form carbonic acid. 
(iii) It is not poisonous like CO. 
But increase in combustion of fossil fuels and decomposition of limestone for cement 
manufacture increase of C02 in the atomosphere is one of the main reasons of green 
house effect. 
Silicon dioxide (Si02) 



Silicon dioxide, commonly known as silica, occurs in various crystallographic forms. 
For example, Quartz, Cristobalite and thermite are some of the crystalline forms of 
silica. 
Structure: 
Silicon dioxide is a covalent three dimensional network solid. 
Each silicon atom is covalently bonded in a tetrahedral manner to four oxygen 
atoms. 
Each oxygen atom in turn covalently bonded to another silicon atoms as shown 
below: 

 
Properties: 
(i) In normal form silica is very less reactive. 
(ii) At elevated temperature it does not reacts with halogens, dihydrogen and most 
of the acids and metals. But it reacts with HF and NaOH. 
Si02 + 2NaOH —–> Na2Si03 + H2O 
Si02+ 4HF ——–> SiF4+ 2H20 
Uses: 
(i) Quartz is extensively used as a piezoelectric material. 
(ii) Silica gel is used as adsorbent in chromatography. 
(iii) An amorphous form of silica, kieselghur is used in filtration plants. 
 

Silcones: 

Silicones or poly siloxanes are organo silicon polymers with general empirical formula 
(R2SiO). Since their empirical formula is similar to that of ketone (R2CO), they were 
named “silicones”. These silicones may be linear or cross linked. Because of their very 
high thermal stability they are called high –temperature polymers. 

Preparation: 

Generally silicones are prepared by the hydrolysis of dialkyldichlorosilanes (R2SiCl2) or 
diaryldichlorosilanes Ar2SiCl2, which are prepared by passing vapours of RCl or ArCl 
over silicon at 570 K with copper as a catalyst. 

 

The hydrolysis of dialkylchloro silanes R2SiCl2 yields to a straight chain polymer which 
grown from both the sides 



 

The hydrolysis of monoalkylchloro silanes RSiCl3 yields to a very complex cross linked 
polymer.. Linear silicones can be converted into cyclic or ring silicones when water 
molecules is removed from the terminal –OH groups. 

 

Uses: 

·           Silicones are used for low temperature lubrication and in vacuum pumps, high 
temperature oil baths etc... 

·           They are used for making water proofing clothes 

·           They are used as insulting material in electrical motor and other appliances 

·           They are mixed with paints and enamels to make them resistant towards high 
temperature, sunlight, dampness and chemicals. 

Zeolites 

What are Zeolites? 

Zeolites are microporous, three dimensional crystalline solid of aluminium silicate. 
Zeolites have small openings of fixed size in them which allow small molecules to 
pass through them easily but larger molecules cannot pass through them; that is 
why they are sometimes called molecular sieve. 

 

o They are widely used as catalyst in petrochemical industries for cracking of 
hydrocarbons. 

o In them basically the Silicon atoms in three dimensional structures is replaced by 
Aluminum ions. 



o As a result, the overall structure carries the negative charge . 

o To balance this negative charge some cations like sodium ion etc are added in the 
structure. 

   For example: 

1. ZSM-5 a type of zeolite converts alcohols directly to gasoline. 
2. Hydrated zeolite is used as permutit in ion exchange method for softening of hard 

water. 
  

  

 

Structure of Zeolites 

 Note-The above content has been absolutely prepared from home. 
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