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M. Sc. SEMESTER-II 

C-203: MACROMOLECULAR PHYSICAL CHEMISTRY 

  

1. Basic Concept of Polymer Chemistry 

Classification of polymers.Types of polymer chains.Stereo regular polymers.Polymer 

nomenclature.Functionality and polymerization concept.  

 

2. Chain Polymerization 

Free Radical Polymerization: Methods of initiating free radical polymerization. Chain 

transfer reactions.Kinetics of free radical polymerization and chain transfer reactions.Factors 

affecting radical polymerization and properties of the resulting polymers. 

Ionic (Catalytic) Polymerization:Kinetics of cationic and anionic 

polymerization.Coordination  

polymerization.Copolymerization  and  its  kinetics.Evaluation of reactivityratios. 

 Methods of Free Radical Polymerization: Bulk polymerization, solution  polymerization, 

emulsion polymerization and solid phase polymerization. Problems. 
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3. Polycondensation 

Reaction route of poly functional compounds.Kinetics of polycondensation 

reaction.Molecular weight  control  in  polycondensation.Nonlinear  

polycondensation.Statistics of linear polycondensation.Effect of monomer concentration and 

temperature on direction of polycondensation reaction.Polycondensation equilibrium and 

molecular weight of polymer. Factors affecting the rate of polycondensation and molecular 

weight of the polymer.  

Methods of Polycondensation, Melt, interfacial, solution and solid phase polycondensation. 

Problems. 

 

4. Stepwise Polymerization and Ring scission Polymerization 

Thermodynamics of ring transformation to a linear polymer.Effect of temperature and 

monomer concentration on ring-polymer equilibrium.Kinetics and mechanism of ring scission 

polymerization.Effect of activator concentration and temperature on ring scission 

polymerization and molecular weight of the polymer. 

 

5.  Physico-chemical Transformation Reactions  

Types of reactions in polymer chemistry.Degradation and its classification.Crosslinking, 

addition and substitution reactions Reactions of functional groups. 
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6. Fractionation of Polymers 

Isolation and purification of polymers.fractionation  ofpolymers. Methodspolymer 

fractionation: Fractional precipitation, partial dissolution or extraction method, Gradient elution 

method and gel permeation chromatography method.  
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