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Polymers 

Polymers are a special kind of macromolecule 

All polymer are macromolecule but all 
macromolecule are not polymers 

The word polymer comes from the Greek words 
“poly,” meaning “many”, and “meres,” meaning 
“parts” or “repeating units”  

A Polymer consists of a large chain of repeating 
molecules (monomers) that are attached in an 
end to end fashion 
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Length of Polymers 

Polymer chains are long 

Polymers consist of between 20,000 and 
40,000 individual monomers 

Chain length gives the polymer most of its 
desirable characteristics & properties 

School of Basic & Applied Sciences
Course Code : BSCC3004 Course Name: Organic Chemistry V

Name of the Faculty: Dr. Meenakshi Program Name: B.Sc(H) Chemistry



Types of Polymers 

There are two main types of polymers 

 

Natural 
• (cotton, silk, wood, leather…) 

 

Synthetic  
• (plastics, nylon, latex…) 
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Synthetic Polymers 

There are two basic types of synthetic 
polymers 
Thermoplastics (plastics, Styrofoam) 

• These can be softened by heating and hardened by 
cooling - easily recycled 

• Can easily be cast into various shapes 

Thermosets (epoxy’s, adhesives) 
• These harden after being heated 

• Can easily be cast into different shapes 

• Cannot be reformed 
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  Homopolymer&Copolymer 

 

Most polymer chains are made up of one 
type of monomer (for example, red 
beads) these are called homopolymers 

However, some polymers are made up of 
different types of monomers (for example, 
blue and red beads) - these are called 
copolymers 
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Basic Terms of Polymers 

•Polymerization: “The process by which, monomer combine to 

form polymers is known as polymerization”.  

 

Degree of Polymerization (DP): “The numbers of repeating unit 

present in it call degree of polymerization (DP)”.  

 

Addition Polymerization: : ‘When molecules just add on to form 

the polymer, the process is called ‘addition polymerization’  

In ‘addition polymerisation’ the molecular weight of the polymer 

is roughly equal, to that of all the molecules, which combine to 

form the polymer. 

Ex; Polyethylene, polypropylene 
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Condensation Polymerization: When, however, molecules do 

not just add on but also undergo some reaction in forming 

the polymer, the process is called ‘condensation 

polymerisation’  

• The molecular weight of polymer is lesser by the weight of 

simple molecules eliminated during the condensation 

process  

• The condensation takes place between the two reactive 

functional groups, like the carbonyl group (of an acid) and 

hydroxyl group (of an alcohol) to form polyesters. 

Ex. Nylon, PET  
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Types of Polymers 

A polymer consist of identical monomers or monomers of 

different chemical structure and accordingly they are called 

homopolymer and copolymers respectively. If the main chain 

is made up of same species of atoms, the polymer is called 

‘homochain polymer’ Graft copolymer are branched 

structures in which the monomer segments on the branches 

and backbone differ  
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The monomeric unit in a polymer may be present in a linear, 

branched or cross-linked (three dimensional) structure  
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Tacticity  

 1. The head to tail configuration in which the functional 

groups are all on the same side of the chain, is called 

‘isotactic polymers’. 

 2. If the arrangements of functional groups are at random 

around the main, it is called ‘atactic polymers’ e.g. 

polypropylene. 

 3. If the arrangements of side groups is in alternating 

fashion, it is called ‘synditactic polymers’ 

Where R = Alkyl Group  
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Functionality  
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Difference Between Thermoplastics and Thermosetting Polymers  
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Uses of Polymers 

Polymers are incorporated into nearly 
every aspect of daily life 

Entertainment 

Sports 

Clothes 

Hobbies/Toys 

Household products 

Automotive 
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Polymers - Pros and Cons 

Polymers have many  advantageous 
properties like…. 

Lightweight 

Strong and durable 

Cheap 

Easy to manufacture 

Polymers are not biodegradable so end up 
producing large amounts of waste 
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Polymer Chemistry 

 

Polymer chains are made of Carbon 
backbone 

A monomer unit consists of a small 
carbon chain which are attached to the 
specific type of functional groups 

The functional group gives each polymer 
chain  a new characteristics 
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Summary 

Polymers are made up of repeating units 
called monomers 

 Polymer chains  can  form a stronger 
polymeric substance through 
entanglements and cross-links 

 Polymers are lightweight, strong, and 
inexpensive  so incorporated in almost 
every aspect of life 
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