
MODULE-15 

CARBON AND ITS COMPOUNDS 

ORGANIC CHEMISTRY 

Organic chemistry deals with the compounds of carbon. All organic compounds contain 
carbon in combination with one or more elements. One of the simplest types of organic 
compound is the hydrocarbons. 
 
The hydrocarbons contain only carbon and hydrogen.  
 
A great many compounds contain carbon, hydrogen, and oxygen, and they are considered to 
be the major elements. Minor elements in naturally occurring compounds are nitrogen, 
phosphorus, and sulphur, and sometimes halogens and metals. 
 
 

SOME IMPORTANT PROPERTIES OF ORGANIC COMPOUNDS 

1. Organic compounds are usually combustible. 
 
2. Organic compounds, in general, have lower melting and boiling points. 
 
3. Organic compounds are usually less soluble in water. 
 
4. Several organic compounds may exist for a given formula. This is known as isomerism. 
 
5. Reactions of organic compounds are usually molecular rather than ionic. As a result, they      
are often quite slow. 
 
6. The molecular weights of organic compounds may be very high, often well over 1000. 
 
7. Most organic compounds can serve as a source of food for bacteria. 

 

THE CARBON ATOM 

Carbon is an extraordinary element. Without the element carbon, life as we know it would 
not exist. It is commonly encountered in our lives as the black residue left by burning paper, 
the "lead" in our pencils or the glitter of diamonds in expensive jewellery. Carbon provides 
the framework for all tissues of plants and animals. These tissues are built of elements 
grouped around chains or rings made of carbon atoms.  

Carbon occurs extensively in all living organisms as proteins, fats, carbohydrates (sugars and 
starches), and nucleic acids. Carbon also plays a role in the creation of fuels, plastics and 
pharmaceuticals, which we use to make our lives safe, comfortable and entertaining. Carbon 
is an important catalyst in the nuclear fusion process in stars. Even for our sun, 2% of the 
energy comes from a carbon catalysed nuclear fusion process. 



It is a non-metal in Group 14 of the Periodic Table. It is sixth element in the periodic table 
with an atomic number of 6 and an atomic weight of 12. It mainly forms covalent 
compounds. 

CARBON MAINLY FORMS COVALENT COMPOUNDS:- 

A covalent bond is formed when an atom mutually shares electrons with other atoms.  

We know that the reactivity of elements is explained as their tendency to attain a completely 
filled outer shell, that is, attain noble gas configuration. 

Elements forming ionic compounds achieve this by either gaining electrons into the valence 
shell or losing electrons from the valence shell.  

In the case of carbon, it has four electrons in its outermost shell and needs to gain or lose four 
electrons to attain noble gas configuration. If it were to gain or lose electrons – 

(i) It could gain four electrons forming C4– anion. But it would be difficult for the nucleus 
with six protons to hold on to ten electrons, that is, four extra electrons. 

(ii) It could lose four electrons forming C4+ cation. But it would require a large amount of 
energy to remove four electrons leaving behind a carbon cation with six protons in its nucleus 
holding on to just two electrons. 

Carbon overcomes this problem by sharing its valence electrons with other atoms of carbon 
or with atoms of other elements. Not just carbon, but many other elements form molecules by 
sharing electrons in this manner. 

LEWIS (DOT) STRUCTURES: - Valence electrons are represented by dots placed around 
the chemical symbol. 

 

Sometimes we use an ‘x’ (cross) instead of a dot to represent an electron.  This allows us to 
track the electrons better.                               

 



How is it possible to have so many compounds of carbon? 

Main reasons are:- 

1. Catenation: - The ability of carbon atoms to link together by covalent bonding in a wide 
variety of ways. They may be in a continuous open chain, or a chain with branches, or in a 
ring. 
 

                               

                                                                                                                                                          
2. Isomerism:- Isomerism is the phenomenon whereby certain compounds, with the same 
molecular formula, exist in different forms owing to their different arrangement of atoms. 
Isomers differ from each other in physical and chemical properties. Shown below are isomers 
of n-butane. 

                                        

3. Ability of carbon forming single as well as multiple bonds: - Carbon atoms can share not 
only a single electron with another atom to form a single bond, but it can also share two or 
three electrons, forming a double or triple bond. This makes for a huge number of possible 
bond combinations at different places, making a huge number of different possible molecules. 

4. Ability of carbon to form bonds with many other atoms:-All of the electrons that are not 
being used to bond carbon atoms together into chains and rings can be used to form bonds 
with atoms of several other elements. The most common other element is hydrogen, which 
makes the family of compounds known as hydrocarbons. But nitrogen, oxygen, phosphorus, 
sulphur, halogens, and several other kinds of atoms can also be attached as part of an organic 
molecule. There is a huge number of ways in which they can be attached to the carbon-atom 
branches, and each variation makes a molecule of a different compound. 

 

 

 

 



Isomers of pentane:- 

 

Isomers of hexane:- 

                     

 

Organic Compounds  Inorganic Compounds 
   
Use mostly covalent bonding  Mostly ionic bonding 
Are gases, liquids or solids with low 
melting points 

 

 

Are generally solids with high melting 
points 

   
Mostly insoluble in water  Many are water soluble 
Many are soluble in organic solvents 
such as petroleum, benzene and hexane 

 Most are not soluble in organic 
solvents 

   
Solution in water generally do not 
conduct electricity 

 When dissolved in water conducts 
electrical current 

   
Almost all burn  Most not combustible 
Slow to react with other chemicals  Often undergo fast chemical reactions 
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Some textual questions answered: 

1) Draw the structural isomers of pentane. 

             

 

2) What will be the formula and electron dot structure of cyclopentane? 

 

 

3) What are the important properties of carbon which lead to the huge number of carbon 
compounds we see around us? 
 
The two features of carbon that give rise to a large number of compounds are as follows: 
 
(i) Catenation: - The ability of carbon atoms to link together by covalent bonding in a wide 
variety of ways. They may be in a continuous open chain, or a chain with branches, or in a 
ring. 
 
(ii) Isomerism:- Isomerism is the phenomenon whereby certain compounds, with the same 
molecular formula, exist in different forms owing to their different arrangement of atoms. 
 
(iii) Ability of carbon forming single as well as multiple bonds: - Carbon atoms can share not 
only a single electron with another atom to form a single bond, but it can also share two or 
three electrons, forming a double or triple bond. This makes for a huge number of possible 
bond combinations at different places, making a huge number of different possible molecules. 
 



 

 


