Chapter 10.  Polymers: Giants Among Molecules

Overview


Chapter 10 introduces the student to the marvelous variety of materials made from polymers. The chapter starts by discussing the history of polymers, then discusses the various types of polymers and their uses. The chapter concludes with a look into the future developments and uses of polymers.

Lecture Outline

10.1 Polymerization: Making Big Ones Out of Little Ones


Polymers are huge molecules made from many small molecules, monomers.
10.2 Natural Polymers


Wood, wool, and proteins are all natural polymers.
10.3 Celluloid: Billiard Balls and Collars


The synthetic material celluloid is derived from natural cellulose 

Celluloid is used to make billiard balls and historically movie film, and to make collars stiff.
10.4 Polyethylene: From the Battle of Britain to Bread Bags


Polyethylene is the simplest and cheapest polymer made from the monomer


ethylene (CH2=CH2).
10.5 Addition Polymerization: One + One + One . . . Gives One!


Polypropylene, polystyrene, vinyl polymers, and Teflon are examples of addition


polymers, which are made by adding monomers together to form a


macromolecule. Table 10.2 shows some addition polymers.
10.6 Rubber and Other Elastomers


Natural rubber is isoprene, a naturally occurring polymer. 


Vulcanization is the addition of sulfur to isoprene to make the substance harder.


Synthetic rubber, SBR, is a copolymer of styrene and butadiene.
10.7 Condensation Polymers: Splitting Out Water


Water is eliminated, and the monomers are added together to form the polymer.


Nylon, polyester, and Bakelite are examples of condensation polymers.
10.8 Properties of Polymers


In crystalline polymers the monomers are in line, giving high tensile strength.


In amorphous polymers the monomers are randomly ordered.


The glass transition temperature is an important property of polymers.
10.9 Disposal of Plastics

Plastics last almost forever. Landfills, incineration, biodegradation, and recycling are ways of disposing of plastics.
10.10 Plastics and Fire Hazards


Fumes given off during house fires are very dangerous owing in large part to the


polymers in the modern home.
10.11 Plasticizers and Pollution

Plasticizers make some plastics, such as vinyl polymers, more flexible.
10.12 Plastics and the Future

Artificial lungs and hearts made of plastic will be medical uses in the future. 

