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Introduces the basics of polymer synthesis, including traditional polymerization techniques, such as free-radical and
anionic chain polymerizations, and step-growth polymerization. Newer methods of polymer synthesis, such as ring
opening metathesis polymerization will also be discussed. The course continues with preparation of advanced polymer
structures, such as block, star and brush copolymers, semi-conducting and biodegradable polymers. Fundamentals of
structure and physical properties of polymers, and methods of characterization will also be covered. Prerequisite: A
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Chemistry 533—Polymer Chemistry
PROSPECTIVE COURSE OUTLINE

Dr. Jacqueline A. Trischman
trischma@csusm.edu

Science Hall 1-119
760-750-4206

Course Description: Introduces the basics of polymer synthesis, including traditional
polymerization techniques, such as free-radical and anionic chain polymerizations, and
step-growth polymerization. Newer methods of polymer synthesis, such as ring opening
metathesis polymerization will also be discussed. The course continues with preparation
of advanced polymer structures, such as block, star and brush copolymers, semi-
conducting and biodegradable polymers. Fundamentals of structure and physical
properties of polymers, and methods of characterization will also be covered.
Prerequisite: CHEM 202L.

Student Learning Outcomes:

Students will

e Name polymers using common and [UPAC nomenclature

e Relate the geometrical, mass, thermal, mechanical, viscometric and crystalline
properties of polymer to polymer structure and the characterization methods to
find such properties

e Understand the mechanisms of condensation, chain, ionic, ring-opening and
Ziegler-Natta synthesis
Know common commercial polymers by their names, properties and syntheses.
Relate properties and applications of polymers to methods of polymer processing
and mechanisms of polymer degradation

e Know common polymer additives and their role in the control of desired
properties

Possible Textbooks:

Harry R. Allcock, Frederick W. Lampe and James E. Mark, Contemporary Polymer
Chemistry, 3rd ed. Prentice-Hall (2003)

Petr Munk and Tejraj M. Aminabhavi, Infroduction to Macromolecular Science, 2nd ed.
John Wiley and Sons (2002)

Seymour/Carraher’s Polymer Chemistry, 9th ed. by Charles E. Carraher, Jr. (2013)

Course Activities: Students will do graded homework for each 2-week period.
There will be a written take-home midterm exam and a take-home final exam.
A research paper reviewing the application of a specific technique to an interesting

problem will be used to fulfill the All-University Writing Requirement. The paper will
be presented to the class as well.



Grading Scheme:

# of Items Pts. Per Item Total Points
Homework 7 25 175
Research
Paper 1 50 50
Midterm Exam 1 100 100
Final Exam 1 100 100
425

Anticipated schedule: (subject to change)

Lectures Topics

Week 1-2 Introduction to polymers — stretching our definitions

Week 3 Nomenclature and molecular weight considerations

Week 4 Structure and morphology

Week 5 Methods of polymer characterization

Week 6-8 Traditional polymerization methods with modern applications

Week 9-11 New methods of polymerization in the lab and in industry

Week 12 Self-assembly and its applications

Week 13 Controlling polymers with additives

Week 14 Polymers in special applications: medicine & semi-conductors
Student presentations

Week 15



