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Chapter 1: The basic of polymer science ( Polymer behavior, molecular weight and its
distribution, the physical states of polymers, crosslinking and additives, molecular engineering).
Chapter 2: Polymer chain: Microstructure and conformation (making a polymer chain,
comparison of microstructure and chain local conformation, overall chain conformation,
molecular architecture, multicomponent polymers.
Chapter 3: Molecular weight and chain dimension (solubility parameter, surface tension and
interfacial tension, measurement of number average molecular weight, weight average molecular
weight and chain radius of gyration, gel permeation chromatography.
Chapter 4: Concentrated solutions and phase diagrams (phase diagrams and polymer
partitioning, different regions of polymer- solvent phase diagrams, phase separation in polymer
blends, small molecules permeability through polymers).
Chapter 5: Amorphous state and glass transition temperature (amorphous polymer, the
structure of amorphous polymers: Chain aggregation models in bulk and amorphous state,
macromolecular dynamics, the theories of glass-rubber transition).
Chapter 6: Crystalline state and equilibrium melt temperature (melting phenomenon,
methods of crystal structure determination, the structure of crystalline polymers, methods of
crystal content determination, the theories of crystallization kinetics, melting thermodynamics).
Chapter 7: Rubber or entropic elasticity (thermodynamic equation of state, modification of
rubber elasticity theory, the swelling of cross-linked polymers in solvents, the effect of strain on
melting temperature).
Chapter 8: Molecular principles of viscoelasticity (stress relaxation and creep, relaxation and
retardation times, dynamic mechanical experiment, molecular processes of stress relaxation,
physical aging in glassy state).
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