POLYMERS
CAPSULE FOR LITTLE DOERS 2015
SUBJECT- CHEMISTRY (CLASS 12)

Q1. What are polymers?
Ans- Polymers are defined as high molecular mass macro molecules, which consist of repeating
structural units derived from the corresponding monomers. E.g. polythene, bakelite, rubber etc.
Q2. Distinguish between addition polymerisation and condensation polymerisation and give one
example of each class?
Ans- Addition polymerization: In this process, polymers are formed by the repeated addition of
monomer molecules possessing double or triple bonds. For example, the formation of polythene from
ethene.
𝑝𝑜𝑙𝑦𝑚𝑒𝑟𝑖𝑠𝑎𝑡𝑖𝑜𝑛

n𝐶𝐻2= 𝐶𝐻2 →

[𝐶𝐻2 − 𝐶𝐻2 ] n
Polythene

Condensation polymerization is a process in which two or more bifunctional molecules undergo a series
of condensation reactions with the elimination of some simple molecules and leading to the formation
of polymers.
𝑝𝑜𝑙𝑦𝑚𝑒𝑟𝑖𝑠𝑎𝑡𝑖𝑜𝑛

n𝑁𝐻2 − (𝐶𝐻2 )6 − 𝑁𝐻2 + 𝑛𝐻𝑂𝑂𝐶 − (𝐶𝐻2 )4 - COOH →
Hexamethylene diamine
𝐻
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O

[𝑁(𝐶𝐻2 )6 𝑁𝐻𝐶𝑂(𝐶𝐻2 )4 𝐶]

𝑛

+ 𝑛𝐻2 𝑂

Q3. (a) How does vulcanization change the character of natural rubber?
(b) Why are the numbers 66 and 6 put in names of nylon-66 and nylon-6?

Ans6(a)- Vulcanised rubber has the following advantage over natural rubber:

(1) It makes rubber resistant to wear and tear.
(2) Elasticity of rubber increases.
(3) Quite resistant to the action of organic acids. (b) Why are the numbers 66 and 6 put in names of
nylon-66 and nylon-6?

Ans- (b) Nylon-6,6:Its both monomers contain six carbon atom each but the monomer of Nylon-6
contains 6 Carbon atoms only

Nylon-6,6
𝐻
│

O

O

N−(𝐶𝐻2 )6 −NH−C−𝐶𝐻2 )4 − 𝐶
Q4. What are biodegradable polymers? Give two examples?
Ans- Biodegradable polymers: The polymers which degrade in the environment with time are called
biopolymers or biodegradable polymers. They do not cause environmental problems.
Structure: Biodegradable synthetic polymers are polymers which have same functional groups as are
present in biopolymers and lipids. For example: Poly ß hydroxy butyrate-co- ß- hydroxy valerate (PHBV) ,
Nylon-2 Nylon-6.
Q5. What is the difference between thermosetting and thermoplastic polymers? Give one example of
each.
Ans- Thermoplastic polymers: These are the linear or slightly branched long chain polymers possess
intermolecular forces of attraction intermediate between elastomers and fibers. For examplePolythene, polystyrene, polyvinyl chloride etc.
Thermosetting polymers- These polymers are cross linked or heavily branched molecules which on
heating undergo extensive cross linking in moulds and again become infusible. These cannot be reused.
For example- Bakelite, melamine etc.

Q6. Differentiate between a homopolymer and a copolymer. Give one example of each.
Ans- A polymer formed by polymerization of monomers of the single substance is known as a
homopolymer. E.g. Polythene.
𝑝𝑜𝑙𝑦𝑚𝑒𝑟𝑖𝑠𝑎𝑡𝑖𝑜𝑛

n𝐶𝐻2= 𝐶𝐻2 →

[𝐶𝐻2 − 𝐶𝐻2 ]n

Polythene
Co-polymer: A polymer that is formed by the polymerization of two or more different monomers. BunaS is a copolymer of butadiene and styrene. E.g.
n𝐶𝐻2= 𝐶𝐻 − 𝐶𝐻 = 𝐶𝐻2+ CH=𝐶𝐻2 → [𝐶𝐻2 − 𝐶𝐻 = 𝐶𝐻 − 𝐶𝐻2 − 𝐶𝐻 − 𝐶𝐻2 ]
│
𝐶6 𝐻5

│
𝐶6 𝐻5

Q7. Write equations used for the synthesis of (1) terylene (2) neoprene.
𝑃𝑜𝑙𝑦𝑚𝑒𝑟𝑖𝑠𝑎𝑡𝑖𝑜𝑛,

Ans- (1) nHO𝐶𝐻2 − 𝐶𝐻2𝑂𝐻 + 𝑛𝐻𝑂𝑂𝐶 − 𝐶6𝐻5 − 𝐶𝑂𝑂𝐻

→
𝑍𝑖𝑛𝑐 𝐴𝑐𝑒𝑡𝑎𝑡𝑒 𝑎𝑛𝑑 𝑎𝑛𝑡𝑖𝑚𝑜𝑛𝑦 𝑡𝑟𝑖𝑜𝑥𝑖𝑑𝑒

(O𝐶𝐻2 − 𝐶𝐻2 − 𝑂 − 𝐶 − 𝐶6 𝐻5 − 𝐶)𝑛 + 𝑛𝐻2 𝑂

(2)

𝑂2 𝑜𝑟 𝑃𝑒𝑟𝑜𝑥𝑖𝑑𝑒

n𝐶𝐻2 = 𝐶 − 𝐶𝐻 = 𝐶𝐻2 →

[𝐶𝐻2 − 𝐶 = 𝐶𝐻 − 𝐶𝐻2 ]

│

│

Cl

Cl

𝑛

Q8. (a) Write equations for the synthesis of Buna-S.
Ans- n𝐶𝐻2=CH –CH=𝐶𝐻2 + 𝐶𝐻 = 𝐶𝐻2 →

[𝐶𝐻2 − 𝐶𝐻 = 𝐶𝐻 − 𝐶𝐻2 − 𝐶𝐻 − 𝐶𝐻2 ]𝑛

│

│

𝐶6 𝐻5

𝐶6 𝐻5

(b) Write the names and structures of the monomers of each of the following polymers: Natural
Rubber, PVC, Teflon, Bakelite.
𝑂2 𝑜𝑟 𝑃𝑒𝑟𝑜𝑥𝑖𝑑𝑒

Ans- (1) n𝐶𝐻2 = 𝐶 − 𝐶𝐻 = 𝐶𝐻2 →

[𝐶𝐻2 − 𝐶 = 𝐶𝐻 − 𝐶𝐻2 ]𝑛

│

│

𝐶𝐻3

𝐶𝐻3

Isoprene
(2)

Polyvinyl chloride- Vinyl chloride (𝐶𝐻2 = 𝐶𝐻𝐶𝑙)

(3)

Teflon- Tetrafluoroethylene (𝐶𝐹2 = 𝐶𝐹2 )

(4)

Bakelite- Formaldehyde (HCHO) And Phenol (𝐶6 𝐻5 𝑂𝐻)

Q9. Write equations to form :
(1) Nylon-6

Ans- (1)

(2) Nylon-66.
533 𝐾−543𝐾
𝐻2 𝑂

→

𝐻𝑒𝑎𝑡
𝐻2 𝑂

𝐻2 𝑁 − (𝐶𝐻2 )5 − 𝐶𝑂𝑂𝐻 →

553 𝐾
𝐻𝑖𝑔ℎ 𝑃𝑟𝑒𝑠𝑠𝑢𝑟𝑒

(2) n𝐻2 𝑁 − (𝐶𝐻2 )6 − 𝑁𝐻2 + n HO-C-(𝐶𝐻2 )4 − 𝐶 − 𝑂𝐻 →

( N − (𝐶𝐻2 )6 − NHCO − 𝐶𝐻2 )4 − 𝐶)𝑛

(𝐻𝑁(𝐶𝐻2 )5 − 𝐶)𝑛

Q10. Explain the following processes with a suitable example in each case:

(1) Chain Growth Polymerization
Ans-This process is initiated by initiators such as organic peroxides to produce free radicals to which
the monomers are added and chain is formed. E.g. ethylene, propylene, tetrafluoroethylene, vinyl
chloride etc. undergo chain growth polymerization.
(2) Step Growth Polymerization
Ans- Condensation occurs in a step wise manner with or without acid and hexamethylenediamine,
phenol and formaldehyde etc. undergo step growth polymerization.
________________________

