POLYMERS

Polymer is a large molecule formed by the addition of simple organic molecule called monomers and the process of formation of polymers is called polymerization.

Ex. – CH2 – CH2 –  : Polyethylene.

CH2--Si – O – Si – O – Si 

|

CH2- Si – O – Si – O – 

Branched silicon resin.

Depending on the type of monomer used, they are categorized as homopolymer (made up of same monomer) or Co-polymer (made up of different monomers).

Ex. – CH2 – CH2 - n  : Homopolymer.

                                   O                  O

H2N – (CH2)6 – NH – C – (CH2)4 – C – NH -
Nylon 6, 6

(Co-polymer)

Basically there are 3 types of polymerizations.

1. Additional polymerization or Chain polymerization

2. Condensation polymerization or Step polymerization

3. Copolymerization

1. Additional polymerization or Chain polymerization: 

The polymers which are formed by the repeated addition of monomeric units is called additional polymerization.

EX: Polyethylene,PVC.

2. Condensation polymerization or Step polymerization: 

These are the polymers which are formed by the process of condensation, here elimination of small molecules like water, methanol, ammonia, Hcl etc. takes place.

EX: Polyster, polyethers, decron, nylon-66 etc.

Addition polymerization involves three steps.  Initiation, propagation and termination.

a. Initiation step is considered to involve two reactions. The first is the production of free radicals, usually, by the homolytic dissociation of an initiator (or catalyst) to yield a pair of radicals R’.
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       2R’
…………….. (1)

(Initiator)   

(Free radicals)
The second part of initiation under the addition of this radical to the just moment molecule (M) to produce the chain initiating species M1.
R 

+ 
M 


 M1 ………. (2)

Free radical 
monomer molecule

Thus the polymerization of monomer CH2 = CHY taken in the form.
               H

R + CH2 = CHY  

R- CH2 – CY
               R

b. Propagation step: Consists of the growth of M1 by successive additions of large numbers of monomer molecules according to equation.

M1+ M  
   M2

M2+ M  
   M3

M3+ M 
   M4 or in general terms Mn + M  
Mn + 1

c. Termination step: At some time, the propagation polymer chain steps growing and terminates.
      H     H 


          H    H

- CH2 – C +  C – CH2   
   - CH2 – C – C – CH2

      Y     Y 


           Y   Y

Disproportionation in which a hydrogen atom of one radical center is transferred to another radical center. This results in the formations of two polymer molecules, are saturated and one unsaturated 
EX.
    H   H 


                 H
     H   H

CH2 – C + C – CH2           CH2 – CH + C = C –

    Y   Y


                          Y    Y

The two different modes of terminations can be represented in general terms by:
M*n + M*m  
    M*n+m  
    (Coupling)

M*n + Mm*  
    Mn + Mm  
       (Disproportionation)

Co-polymerization: Polymerization involving two different monomers.
Ex. Polymerization of butadiene and styrene to gave Buna –S.

n CH2 = CH – CH = CH2 + n CH2 = CH –Ph       
 1, 3-butadiene (75%)    
       Styrene (25%) 
       







H2C -CH = CH - CH2 - CH- CH2 -   n

                                                           Ph
PLASTICS

Plastics are the materials that show the property of plasticity and can be molded into any desired shape and dimensions by the application of heat and pressure. 

Merits of Plastics

1. Plastics have good shock absorption capacity compared with steel.

2. Plastics have high abrasion resistance.

3. Plastics are chemically inert.

4. Plastics have high corrosion resistance compared to metals.

5. Mounding, machining, drilling etc. can be easily done on plastic materials.

6. Plastics are light in weight having specific gravity from 1 to 2, 4.

7. Plastics can be made according to the order like hard, soft, rigid, tough, brittle, malleable etc.

8. Fabrication of plastics into desired shape and size is cheap.

9. Plastics are dimensionally stable.

10. Plastics are don’t absorb water.

11. Thermal coefficient of expansion of plastic is low.

12. Excellent outer finish can be obtained on plastic products.

Demerits of Plastics

1. Plastics are soft

2. Plastics have poor ductility.

3. Resistance to heat is less.

4. Cost of plastics is high.

5. Plastics can deform under load.
THERMOSET PLASTICS: 

They are formed by condensation polymerization. They have three dimensional network structures. The cross links and bonds retain their strength on heating and hence they do not soften on heating. On prolong heating however, charming of polymers is caused. They retain the shape and structure even on heating. Hence, they cannot be reshaped and reused. They are usually, hard, strong and more brittle. They cannot be reclaimed from wastes. Due to strong bonds and cross-links they are insoluble in almost all organic solvents.
