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NPTEL Video Course - Chemical Engineering - NOC:Introduction to Polymer Physics (11T-R)

Subject Co-ordinator - Prof. Prateek Kumar Jha

Co-ordinating Institute - 11T - Roorkee
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MP3 Audio Lectures - Available / Unavailable

Introduction to the course, Macromolecules and Life, Molecular flexibility

Classiftication of polymers, Types of polymerization, Average molecular weights and polydispersit)

Motivation to study polymer physics
Random Walk Models of Single Chain 1
Random Walk Models of Single Chain 11
Random Walk Models of Single Chain 111
Models of semiflexible chains (Kratky Porod Model) - Part I
Models of semiflexible chains (Kratky Porod Model) - Part 11

Probability density of an ideal chain - Part 1

Probability density of an ideal chain - Part 11

Entropic Elasticity, Bead-Spring Model, Simulations of random walk models
Derivation of Diffusion equation, Einstein notation

Definition of Radius of gyration

Radius of gyration for an i1deal chain, concept of i1deality

Nonbonded i1nteractions, hydrophobic and hydrophilic behaviour

Definition of excluded volume; good, bad, and theta solvent

Virial expansion, Flory theory for good solvent

Flory theory for bad solvent, self-similarity and fractal nature of polymers
Derivation of fractal dimension, concentration regimes and overlap concentration
Size, shape, and structure. Gyration tensor and measures of asphericity.
Order-disorder transition

Scattering experiments, Pailr correlation function

Structure of polymer chain, Introduction to Monte Carlo simulations of polymer chains
Monte Carlo algorithm

Practical aspects of Monte Carlo simulation

Molecular Dynamics Simulations, Review of Thermodynamics

Solution Thermodynamics - |

Solution Thermodynamics - 11

Solution Thermodynamics - 111
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Solution Thermodynamics - 1V

Phase separation regime, Introduction to
Lattice Model of Solutions - |
Lattice Model of Solutions - 11
Phase behaviour of liquid solutions
Lattice models of polymeric systems
Brownian motion - 1

Brownian motion - 11

Brownian motion - 111

Brownian motion - 1V

Brownian motion - V

Rouse Model - 1

Rouse Model - 11

Rouse Model (N

Rouse Model - 1V

Problems in Rouse Model, Hydrodynamic Interactions

Zimm Model - 1

Zimm Model - 11

Continuum Mechanics - 1

Continuum Mechanics - 11

Kuhnd s Theory of Rubber Elasticity

Elasticity of polymer network

Microscopic definition of stress tensor - 1

Microscopic definition of stress tensor - 11, Dumbbell model,
Models for entangled polymeric systems - 1

Models for entangled polymeric systems - 11

Rheology of complex fluids

Rheometers and rheological tests - |

Rheometers and rheological tests - |1

Maxwell model - 1

Maxwell model - 11, Closing notes

lattice model

of solutions

introduction to Rouse model
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