CHEM 426/526
Polymer Chemistry
FALL 2004


Time: 

10:00 - 10:50am, Monday, Wednesday & Friday, fall semester of 2004

Location: 
MC302

Instructor:
Dr. Hao Fong, Assistant Professor of Polymer Chemistry

Office: Chemistry and Chemical Engineering Building, Room316

Office Hours: 11:00am -12:00 noon MWF or by appointment

Phone: 605-394-1229

E-mail: Hao.Fong@sdsmt.edu
Text Book:
R.J. Young and P.A. Lovell, Introduction to Polymers (Second Edition); Nelson Thornes, Cheltenham, UK, 1991.

Supplementary Reading Materials:

1. G. Odian, Principles of Polymerization (Third Edition); Wiley-Interscience: New York, 1991.

2. P.J. Flory, Principle of Polymer Chemistry; Cornell University Press: Ithaca, 1953.

3. D.W. Van Krevelen, Properties of Polymers (3rd Edition); Elsevier: Amsterdam, Netherlands, 1997.

4. R.B. Seymour and C.E. Carraher, Polymer Chemistry (3rd Edition); Marcel Dekker: New York, 1992.

Course Description:  This course is an introduction to polymer science.  It includes fundamental concepts, synthesis, structure and physical properties, and characterizations of macromolecules.  The course has three fifty minute lectures per week on Monday, Wednesday and Friday.  Supporting reading materials will be assigned from the textbook (see the list below).  Please note that the textbook is meant to supplement the lectures, not to substitute for them; you will ONLY be responsible for the materials presented in the lectures.

Prerequisite Courses:  Chem 328 and Chem 340 or CHEM 342 

Prerequisite Knowledge:  College level organic chemistry and physical chemistry.  

Course Objectives:  Students will learn about the fundamental knowledge in polymer science and engineering, which are needed in order to synthesize, characterize, process, and utilize polymer materials.
Expected Outcomes:  After successful completion of this course a student is expected to (1) possess a qualitative understanding of the breadth and nature of a large range of synthetic polymers with industrial relevance; (2) possess an understanding of the common methods used to synthesize polymer and their underlying mechanisms; (3) understand the methods of polymer characterization and the underlying physical phenomena; (4) be able to describe the role of molecular structure in determining a range of physical properties, such as thermal and viscoelastic behaviors.  
Grading Policy: 

Homework:

30%





Exams:


40%





Final:


30%

Homework Assignments:  Homework will be assigned and usually collected one week after being assigned.  The homework you turn in should be your work alone; however, you are encouraged to discuss the homework in study groups.  Generally, I will not answer questions concerning the homework.  The lowest homework score will be discarded for each student.  
Exams and Final:  There will be TWO exams (October 15 and November 19) and one final (December 17).  All exams will be closed book and closed notes, although important formulae will be provided.  No makeup examinations will be given outside of school policy.  
Grades:  Grades will be assigned according to the following percentages (According to the regulation of the school, there will be NO “+” or “-“ scores).

A: 90---100

B: 80---89
C: 70---79
D: 60---69
F: 0---59

Students with special needs or requiring special accommodations should contact the instructor, (Dr. Fong, at 394-1229) and/or the campus ADA coordinator, Ms. Jolie McCoy, at 394-1924 at the earliest opportunity.
CHEM426/526: Polymer Chemistry Course Outline

	Dates
	reading
	subjects
	homework

	September

1, 3 & 8
	Chapter 1 &

2.8.1, 3.3.2
	Introduction

· What are polymers? Definition

· Polymers in everyday life

· History of polymers

· Nomenclature

Polymer Structures

Molecular Weight and Its Distribution

Molecular Interactions and Chain Conformations


	Assignment1

	September 

10, 13 &15
	Chapter 2:

2.1, 2.2, 2.3
	Step Polymerization

· Examples of commercially important polymers

· Carothers theory, statistical theory

· Step polymerization kinetics

· Thermoset polymerization (Nonlinear stepwise)


	Assignment2



	September

17, 20 & 22
	Chapter 2:

2.4, 2.5
	Free Radical Polymerization

· Initiation, propagation, and termination

· Free radical polymerization kinetics

· Molecular weight distribution


	Assignment3

	September

24, 27 & 29
	Chapter 2:

2.4, 2.15 & 2.16, 
	Conventional Polymerization Methods 

· Bulk polymerization

· Solution polymerization 

· Suspension polymerization

· Emulsion polymerization

Copolymerization

· Step copolymerization

· Chain copolymerization


	Assignment4

	October 

1, 4 & 6
	Chapter 2:

2.5, 2.6 & 2.7 
	Cationic Polymerization

· Ionic polymerization

· Cationic polymerization kinetics

Anionic Polymerization

· Living anionic polymerization

· Anionic polymerization kinetics


	Assignment5

	October 

8 & 13
	Chapter 2:

2.8, 2.9 & 2.10
	Stereochemistry of Polymerization

Ziegler-Natta Coordination Polymerization

Ring-opening Polymerization

	

	October 15
	
	First exam, covering contents from the beginning to October 13


	


	October 

18, 20 & 22
	Chapter 3:

3.1, 3.2, 3.3
	Polymer Solutions and Polymer Chain Dimensions

· Polymer solutions

· Polymer chain dimensions


	


	October 

25, 27 & 29 
	Chapter 3:

3.17, 3.6, 3.7 & 3.14
	Measuring Molecular Weight and Distributions

· Gel permeation chromatography

· Membrane osmometry

· End group analysis

· Intrinsic viscometry

· Light scattering

· Fractionation


	Assignment6

	November 

1 & 3


	Chapter 3:

3.18, 3.19, 3.20 & 3.21
	Chemical Composition and Molecular Microstructure

· Infrared (IR) spectroscopy

· Nuclear magnetic resonance (NMR) spectroscopy

· Other spectroscopic methods


	

	November

5, 8 & 10
	Chapter 4:

4.1, 4.2 & 4.3
	Crystalline Polymers

· Polymer crystals

· Semi-crystalline polymer morphology

· Crystallinity

· Crystallization and melting

	Assignment7

	November

12, 15 & 17
	Chapter 4:

4.4 & 4.5
	Amorphous Polymers

· Glass transitions

· Free volume concept

Elastomers


	Assignment8

	November 19
	Second exam, covering contents from October 18 to November 17

	November

22 & 24
	Chapter 5:

5.1 & 5.2
	Linear Viscoelasticity of Polymers

· Stress, strain, modulus, and compliance

· Mechanical models

· Time-temperature superposition


	

	November 29

&

December 1
	Chapter 5:

5.3
	Rubber Elasticity

· Thermodynamics of rubber elasticity

· Deformation mechanism

· Stress-strain response of real rubbers


	Assignment9

	December

3, 6 & 8
	Chapter 5:

5.4, 5.5 & 5.6
	Ultimate Mechanical Properties

· Stress-strain behavior

· Yield

· Deformation mechanisms

· Fracture


	Assignment10

	December 10
	Recitation

	December 17

7:00–8:50 am
	Comprehensive Final Exam, covering all contents taught in the semester


