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UNIT I – POLYMER CHEMISTRY
1. Define the term polymer?

The term polymer means ‘many parts’ which is derived from two greek words “poly” (many) and “meros” (parts or units). Polymers are high molecular mass giant molecules formed by linking together of a large number of small molecules of monomer.

2. What is a monomer?


Monomers are small molecules which combine with each other to form polymers. it should contain at least bifunctionality
3. What is meant by degree of polymerization?


The number of repeating unit or monomers in a polymer chain is called degree of polymerization. Polymers with high degree of polymerization are called high polymers while those with comparatively low degree of polymerization are called oligomers.

4.
What are homo polymers and co-polymers?

Homo polymers are polymers consisting of only one type of monomer units where as co-polymers are polymers with different types of monomer units.

5.
Differentiate between homo-chain polymers and hetero-chain polymers.


In the polymer main chain is made up of same species of atoms, it is called homo chain polymer and if the main chain is made up of different atoms, then it is called hetero-chain polymer.


Homo chain
-C-C-C-C-


Hetero chain
-C-C-O-C-C-O-O-C-, -Si-O-Si-O-

6. What is meant by functionality? Give one example.

The number of reactive sites or bonding sites or functional groups present in a monomer is called functionality.






Eg. n CH2=CH2 (   -(CH2-CH2)-n
Ethylene is considered to be bifunctional because of the presence of double bond.

7. Define polymerization. Give example.


Polymerization is the process in which large number of one or more types of monomers of low molecular weight combine together to form a large molecule of high molecular weight.

                  
Eg.  n CH2=CH2 (   -(CH2-CH2)-n
8. How is polymer classified based on their source and application?

Based on the source of the polymers, they are classified into two types.

·    Natural polymers        

·  Synthetic polymers

Based on their applications, they are classified into four types.

· Plastics

· Elastomers

· Fibers 

· Liquid resins
9. How Homo polymer classified is based on their structure?
Based on the structure of the polymers, they are classified into two types

 Homo polymers: Homo polymers are polymers consisting of only one type of monomer units.                                        Their further classified as –

· Linear Homo polymers

· Branched Homo polymers

· Cross linked Homo polymers

 10.  How Hetero polymer or co polymer classified is based on their structure?

Hetero polymers or co polymers: Hetero polymers or co polymers are polymers consisting with different types of monomers. Their further classified as-

· Random co polymers

· Block co polymers

· Graft co polymers

11.  What are natural polymer and synthetic polymer?

      Natural polymer: Polymers obtained from natural sources are called natural polymer.

                                 Example: starch,cellulose,proteins
Synthetic polymer Polymers synthesized from low molecular weight monomers are called      synthetic polymer. Example: polythene, nylon, Terylene

12.  What is meant by semi synthetic polymer?

Polymers obtained by partial modification of natural polymers are called semi synthetic polymer.                                              
                             Example: rayon, ethyl cellulose.

13.  What is addition polymerization? Give an example.

Addition polymerization is a reaction that yields a product without loss of any small molecules like H2O, NH3, CH3OH, etc as the by product. The product is an exact multiple of the original monomer molecule. 

Eg. Formation of polyethylene.


  n CH2=CH2 (   -(CH2-CH2)n-

14.
 What is copolymerization? Give an example.

Copolymerization is the joint polymerization of two or more monomer species. High molecular weight compounds are obtained by copolymerization. 
Eg. Formation of polybutadiene co styrene
15.
 What is condensation or step polymerization? Give an example.

Condensation polymerization is a reaction that yields a product with loss of small molecules like H2O, NH3, CH3OH, etc as the by product. This type of polymerization reaction takes place between simple polar group containing monomers.

Ex :  Nylon 6:6

16.  What is Ziegler-Natta catalyst?

It is coordination complex prepared by reacting transition metal halide (like TiCl4, TiCl3, TiCl2, ZrBr3, etc.) with an organometallic compounds (triethyl aluminium, trimethyl aluminium).Stereo specific polymerization can be carried out using this catalyst.

17.  How structure of a polymer and functionality of its monomers are related to each other?

When functionality of each of the monomer involved in a polymerization is two, only linear polymers are formed. When the functionality of monomers is greater than two, cross linked or branched chain polymers are formed. 

18.  Describe briefly free-radical polymerization.

A free-radical polymerization is brought about by a free radical, and it consists of three different steps namely (1) Initiation step which involved production of free radicals and addition of this radical to the first monomer molecule to produce the chain initiation species. (2) Propagation step consists of the growth of chain initiating species and (3) Termination of growth of the polymer chains.
19.  Differentiate thermoplastics and thermosetting plastis.

	S.No
	Thermoplastics
	Thermosetting plastics

	1.
	They are formed by addition polymerization.
	They are formed by condensation polymerization.

	2.
	Adjacent polymer chains are held together by weak vander Waals’ forces of attraction.
	Adjacent polymer chains are held together by strong covalent bonds.

	3.
	They soften on heating and harden on cooling
	If it sets once, it cannot be soften on heating

	4.
	They can be remoulded
	They cannot be remoulded

	5.
	Eg. Polyethylene
	Eg. Bakelite


20.  What is copolymer? Give example

A polymer containing more than one type of monomers is known as copolymer. 

Example: nylon, Terylene.

21.  What are Oligopolymers, and high polymers.

        i) Oligomers

                Polymers with low degree of polymerization are known as Oligomers, their molecular weight ranges from 500-5000.

        ii) High polymers

                Polymers with high degree of polymerization are known as High polymers, their molecular weight ranges from 10,000-2,00,000.

22.  How is nylon 6, 6 formed? Bing its properties and uses

   It is obtained by the polymerization of adipic acid with hexamethylene diamine.

      n  H2N-(-CH2 -)6 NH2              +              n HOOC-(-CH2-)4 COOH

               Hexamethylenediamine                        adipic acid

                                                           ↓

                                -[HN-(-CH2 -)6 NOCO-(-CH2-)4 CO]n-

                                                              nylon6, 6
23.  Explain why thermoplastics are more soluble in organic solvents than thermosetting polymers?

                        Because of their weak inter molecular forces attraction in thermoplastics.

24.  Distinguish addition and condensation polymerization

Addition polymerization:

· the monomer must have at least one multiple bond 

· Monomers add on to give a polymer and no other by product is formed.

· Homo chain polymer is formed

Condensation polymerization

· The monomer must have at least two identical or different functional groups.

· Monomers condense to give a polymer with the elimination of molecules like H2O, HCl
· Hetero chain polymer is formed

25.  What is tacticity?

                    The orientation of functional groups of a polymer can takes place in an orderly or disorderly fashion with to main chain is known as tacticity.

26.  How are polymers classified on the basis of their tacticity?
                    Based on the orientation of functional groups or monomeric units in a  polymeric molecule, polymers are classified into 3 types.
· Isotactic polymer 

      Here functional groups are arranged on the same side of the main chain.

· Sydiotactic polymer 

      Here functional groups are arranged in an alternating fashion.

· Atactic polymer

                            Here functional groups are arranged randomly.
27.  How is copolymerization superior to homo polymerization?

 
Copolymerization is mainly carried out to vary the properties of polymers such as hardness, strength, rigidity, heat resistance etc. hence; copolymerization is superior to homo polymerization.

28.  Why do all simple organic molecules not produce polymers?

 A monomer is an organic or inorganic molecule which is at least bifunctional. For example ethylene is bifunctional as it has two bonding sites per molecule. Hence it is capable of polymerization to form polymer, polythene

                   However, organic molecule like C2H6, C2H5Cl are only mono functional, so they cannot form polymers .hence it is apt to say that all simple organic molecule not produce polymers.

29.  Plasticizer is used during manufacture of plastics. Give reason

                   Added plasticizer improves plasticity and flexibility of the plastic mix, there by it causes reduction in temperature and pressure during moulding of plastics
.

30. What are plastics? How do they differ from resins?

                   Plastics are high molecular weight organic material which can be moulded in to any designed shape by the application of heat in presence of catalyst.

                  Resins are the basic binding material . they are the major part of the plastics which actually undergo polymerization reactions during their moulding operations

PART-B

1.  (i) Define the term addition and condensation polymers.Give two examples.

 (ii) Write the name of the monomers used in the preparation of Nylon. Mention its uses

2.  Write a note on the preparation, properties and uses of nylon 6.6.

3.  Write note on bulk,emulsion, solution and suspension polymerization techniques.
4. Write  notes on epoxy resin.

5. Explain the mechanism of cationic polymerisation with an example.

6. Explain the mechanism of anionic polymerisation with an example.

7.    Distinguish between thermoplastics and thermosetting plastics.

      8.    Explain condensation polymerization taking one example. Give any three important  

             properties of condensation polymers                                         

9.  Brief about the following properties of the polymers.Tg, weight average molecular weight,      
     tacticity and polydispersity index. 
10. Write the mechanism of free radical polymerization. 

11. Explain the bulk polymerization technique and mention the name of any two polymers that can be prepared by this technique.
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