
Classification of Polymers
Polymers can be classified based on source, structure, polymerization method, and molecular 
forces.

1. Classification Based on Source

• Natural Polymers – Found in nature (e.g., proteins, cellulose, starch, rubber, resins). 
• Semi-Synthetic Polymers – Derived from natural polymers (e.g., cellulose acetate, rayon, 

cellulose nitrate). 
• Synthetic Polymers – Man-made polymers (e.g., polythene, nylon-6,6, Buna-S, Buna-N). 

2. Classification Based on Structure

• Linear Polymers – Long, straight chains (e.g., high-density polythene, polyvinyl chloride 
(PVC)). 

• Branched-Chain Polymers – Linear chains with branches (e.g., low-density polythene). 
• Cross-Linked or Network Polymers – Strongly linked chains, formed from bi/trifunctional 

monomers (e.g., bakelite, melamine). 

3. Classification Based on Polymerization Mode

• Addition Polymers – Formed by repeated addition of monomers with double or triple bonds 
(e.g., polythene, PVC). 

• Homopolymers – Made from a single type of monomer (polythene, PVC). 
• Copolymer – Made from two or more monomers (Buna-S, Buna-N). 

• Condensation Polymers – Formed by repeated condensation of bi/trifunctional monomers, 
eliminating small molecules like water, alcohol, HCl (e.g., nylon-6,6 from hexamethylene 
diamine & adipic acid). 

4. Classification Based on Molecular Forces

Polymers have different properties due to Van der Waals forces and hydrogen bonds.

• Elastomers – Rubber-like polymers with weak intermolecular forces, allowing stretching (e.g., 
Buna-S, Buna-N, neoprene). 

• Fibers – Thread-forming polymers with high tensile strength and crystalline structure (e.g., 
nylon-6,6, terylene). 

• Thermoplastics – Linear/slightly branched polymers that soften on heating and harden on 
cooling (e.g., polythene, polystyrene, PVC). 

• Thermosetting Polymers – Cross-linked or heavily branched polymers that undergo 
permanent cross-linking on heating and cannot be reshaped (e.g., bakelite, urea-
formaldehyde resin).



Question 1:
Which of the following is a natural polymer?
A) Polythene
B) Nylon-6,6
C) Cellulose  (Correct)✅
D) Polyvinyl chloride (PVC)

Question 2:

What is the main characteristic of thermoplastic polymers?
A) They soften on heating and harden on cooling  (Correct)✅
B) They undergo permanent cross-linking upon heating
C) They cannot be reshaped once formed
D) They are brittle and do not stretch

Question 3:

Which of the following is an example of a condensation polymer?
A) Polythene
B) Polyvinyl chloride
C) Nylon-6,6  (Correct)✅
D) Buna-S

Question 4:

What type of polymerization involves the addition of monomers with double or triple bonds?
A) Condensation polymerization
B) Addition polymerization  (Correct)✅
C) Biodegradable polymerization
D) Oxidation polymerization

Summary:

• Polymers can be classified based on different criteria such as source, structure, 
polymerization process, and molecular forces. 

• Natural polymers occur in plants and animals, such as proteins, cellulose, and starch. Semi-
synthetic polymers like rayon are derived from natural sources, while synthetic polymers like
polythene and nylon are man-made. 

• Polymer structure types: 



• Linear polymers: Straight chains (e.g., PVC, high-density polythene) 
• Branched-chain polymers: Have branches (e.g., low-density polythene) 
• Cross-linked polymers: Strongly linked molecules (e.g., bakelite, melamine) 

• Polymerization types: 
• Addition polymerization: Involves monomers with double or triple bonds (e.g., 

polythene, PVC) 
• Condensation polymerization: Involves loss of small molecules like water or alcohol 

(e.g., Nylon-6,6) 
• Polymer types based on molecular forces: 

• Elastomers: Stretchable polymers (e.g., Buna-S, neoprene) 
• Fibers: High tensile strength (e.g., Nylon-6,6) 
• Thermoplastics: Soften on heating (e.g., polystyrene, PVC) 
• Thermosetting polymers: Permanently set when heated (e.g., bakelite, urea-

formaldehyde resin)
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