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Chapter 1: Introduction (introductory concepts and definitions, classification of polymers 

based on polymer structure, classification of polymers based on polymerization mechanism, 

polymer architecture, copolymers, molecular weight and molecular weight distribution of 

polymers, tacticity in polymers, polymerization techniques, polymerization reactors, plastics 

elastomers and fibers). 

Chapter 2: Step polymerization (reactivity of functional groups, external-catalyzed 

polymerization, self-catalyzed polymerization, accessibility of functional groups, equilibrium 

considerations, cyclization reactions, control of molecular weight, interchange reactions, 

process conditions, multichain polymerization, crosslinking, step copolymerization, 

commercial polymers, miscellaneous topics). 

Chapter 3: Radical chain polymerization (nature of radical polymerization, structural 

arrangement of monomer units, sequence of events, rate of polymerization, initiation reactions, 

initiator efficiency, molecular weight, chain transfer reactions, inhibition and retardation, 

depolymerization, autoacceleration, process conditions, living radical polymerization, 

synthesis of commercial polymers). 

Chapter 4: Ionic chain polymerization and coordination polymerization (comparison of 

ionic and radical polymerization, cationic polymerization, initiation reactions, chain transfer 

and termination reactions, effect of reaction medium, living cationic polymerization, rate of 

polymerization and molecular weight, anionic polymerization, initiation reactions, termination 

and side reactions, effect of reaction medium, synthesis of block and other polymer 

architectures, stereoisomerism in polymers, forces of stereoregulation in alkene 

polymerizations, effect of coordination, polymerization with Ziegler-Natta catalyst, 

polymerization with metallocene catalyst, commercial applications). 

Chapter 5: Chain copolymerization (general considerations, copolymer composition, types 

of copolymerization behavior, variation of copolymer composition with conversion, effect of 

reaction conditions on radical copolymerization, reactivity in radical copolymerization, ionic 

copolymerization, synthesis of block and graft copolymers, commercial applications). 
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