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Polymer Chemistry
Paul C. Hiemenz, Timothy

‘Textbook(s) glsall & ) jaall (i) lisll
(vplﬂ\dh g)ﬁtﬂ\caagéﬂ\ccﬂjhd\caigd\“_ﬂjydo

P. Lodge

CRC Press Taylor & Francis group (2007).
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l.Introduction to Polymer Science and Chemistry
A Problem solving Approach

Manas Ghanda

Taylor and Francis Group (2006).

2. Introduction to Polymer Chemistry

Raymond B. Seymour

Mc Graw Hill Book Co. (1971)
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This course covers the following topics:

General introduction to polymers, kinds of polymers, comparison between natural polymers
and synthetic polymer, methods of preparation of polymers, physical and chemical properties of
polymers and structure relationships and practical applications of polymers.
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The major aim of this course is to provide the sturdent

an in-depth introduction to the chemistry of high molecular weight polymers.
The emphasis will be on polymerization techniques including kinetics and reaction mechanisms
. The influence of the chemistry on the structure and properties of polymers
The student will be introduced to more recent developments of modern polymer researches such as
dendrimers and conducting polymers
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Course Content

Week

Topics

Chapter in Text (handouts)

1)

Chapter 1 Basic Concepts of Polymer Chemistry

Definition, Molecular Weight, Classification of
Polymers.

(@)

Polymerization Reactions: Step-growth
Polymeriization, Chain Growth Polymerizaion,
Ring Opening Polymerization,

®3)

Isomerism in Polymers, Tacticity

Chapter 2 Step-Growth Polymerization
Classes of Step-Growth Polymers: Polyesters,
Polyamides, Polyaminoacids

(4)

Kinetic Analysis:Catalyzed Reaction,
Uncatalyzed Reaction. Distribution of Molecular
Size, Stoechiometric Imbalance

First Hour Exam

()

Chapter 3 Chain Growth Polymerization
Introduction, Reaction Mechanism,
Comparaison Chain Growth Polymerization




versus Step-Growth Polymerization

(6) Initiation, Initiators Organic Peroxides, Azo
compounds, Redox Systems, Electromagnetic
Radiation

(7) Kinetics of Initiation, Rate laws for different
kinds of Initiators.

(8) Temperature of Polymerization Reaction:

Arrhenius Equation Kinetics of Propagation,
Kinetics of Termination.

9) Chapter 4 Controlled Polymerization
Anionic Polymerization
Cationic Polymerization

Ring Opening Polymerization

Dendrimers

(20) Second Hour Exam

(11) Chapter 5 Structure of Polymers and their
Properties

Glass Transition Temperature Tg, Determination
of Tg, Factors affecting Tg,

(12) Mechanical Properties of Polymers, Crystallinity
of Polymers
(13) Chapter 6 Conducting Polymers

Electrical Behavior of Polymers,
polyacetylene, Polyphenylene,

Polypyrroles
(14) Polyanilines, Semi-conductors
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First Exam 20%

Second Exam 20%

Quizzes and Reports 10%

Final Exam 50%
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Assessment Policy

Assessment Type Expected Due Date Weight
First Exam First Exam: 19/3/2014 20%
Second Exam Second Exam: 28/4/2014 20%
Reports and Quizzes 10%
Final Exam To be announced by the department. 50%
Over all 100%
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