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Polymers in Everyday Life
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1. Introduction to polymers

Polymer: a substance whose molecules consist of 
many (poly-) parts (meros, greek) or units. 

Plastic: a polymer-based material that can be 
molded, cast, extruded, drawn, or laminated into 
objects, films, or filaments.

Multimer

Oligomers and Polymers

Monomer, Dimer, Trimer

Oligomer

(N 30 200)(N = 30-200)

Polymer

(N = >200)

Molecular weight: heterogeneous        average

Crosslinked gel (1940’s)

Linear polymers (1930’s)

Synthetic Polymers

Homopolymer, block copolymer

Branched polymers (1960’s)

Dendrimers (1980’s)
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One word.
Just one word: Plastics.
There’s a great future in 
plastics.

One word.
Just one word: Plastics.
There’s a great future in 
plastics.

Beginning of the Polymer History:  Ivory replacement in 
1866
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Polychloroprene 
= Poly(2-chloro-1,3-
butadiene)]

(Trade name: Neoprene)
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1866. CELLULOIDTM: THE FIRST THERMOPLASTIC. THE FIRST FLEXIBLE PHOTOGRAPHIC FILMS FOR STILL AND MOTION PICTURES

GIANT MOLECULES. ESSENTIAL MATERIALS FOR EVERYDAY LIVING AND
PROBLEM SOLVING. RAYMOND B. SEYMOUR & CHARLES e. CARRAHER.
JOHN WILEY & SONS, INC., 1990, PP. 117-119.

1891. Rayon: artificial silk.

Regenerated man-made fibers of 
cellulose from cuprammonium cellulose, 
viscose (cellulose xanthate), or cellulose 
acetate.

Sutdy on silkworm by Louis MarieSutdy on silkworm by Louis Marie 
Hilaire Bernigaut, Paris:  Silkworm 
secretes a liquid from a narrow orifice 
that hardens upon exposure to air (silk).

Idea: Pass a liquid that has similar 
characteristics to silk before being 
secreted through a man-made apparatus 
to form fibers that can spun and feel like 
silk.

1907. Bakelite
Phenol-formaldehyde resin.

The first completely 
man-made substance.
The first thermoset plastic.

Beginning of Polymers

Urea-formaldehyde Resin 
(1929)

1907

Giant Molecules. Essential Materials for Everyday Living 
And
Problem Solving. Raymond B. SEYMOUR & CHARLES 
E. Carraher.  John Wiley & Sons, Inc., 1990, pp. 43-44.

Vinyl Polymerization

Condensation Polymerization
(Step-reaction Polymerization)

Nylon 6-10
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Need For New Tough Plastic.

Synthesis of nylon based on 
Staudinger’s theory on polymeric 
nature of plastics.
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Silicone Rubber
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Emergence of Synthetic Polymers
Year 1960 - present

1. Large scale operations.

2. Applications in daily lives, transportation, 
communications, education, & leisure.

3 Polymer composites3. Polymer composites

4. Polymers as biomaterials.

5. Functional polymers
Polymers with bioactivity

6. Smart polymers and hydrogels

7. Biodegradable polymers
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Silicone Rubber

Cohesive silicone gel implants, 
such as this one made by 
McGhan, a division of Inamed, 
are designed to avoid leaks
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Poly(acrylic acid)
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TRADENAMES:
DACRON

POLY(ETHYLENE TEREPHTHALATE)

DACRON
VYCRON (FIBERS)
MYLAR (FILMS)

APPLICATIONS:
BIOMATERIALS
FILM
RECORDING TAPES
BOTTLES

Carbon Fiber

Result of a failure of 
making high strength 
polymeric adhesive Surlyn® is the random copolymer poly(ethylene-co-methacrylic 

acid). The incorporation of methacrylic acid is typically low 
(< 15mol. %). Some or all of the methacrylic acid units can be 
neutralized with a suitable cation, commonly Na+ or Zn+2.

Surlyn®

Surlyn®: Distance
Polyurethane: Spin
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Polyisoprene
(Natural Rubber)

Hydrogen bonding and van der Waals forces

“Gossamer Albatross” crossed the English Channel in 
1979.  It was constructed frpm a variety of plastics, 
including Kevlar film, Teflon, Delron, acetral resin, 
molded polystyrene, and carbon-reinforced polymer 
(E.I.; DuPont). 

Kevlar (Poly(p-phenylene terephthalamide) 

Stephanie Kwolek

y g g (E.I.; DuPont). 

Workers cover the ski slopes on the 
Pitztal Glacier in Austria with an 
innovative white fleece in an effort to 
protect the mountain from glacier 
melting.

Polyethylene
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Self Healing Plastics

Polyacrylamid
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Agarose

Biodegradable Polymers
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Natural Polymers

Nucleic acids 
Proteins
Polysaccharides

Are natural polymers safe?

DNA DNA

Protein
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Peptide bondGelatin

Protein Folding

Introduction To Protein Structure
Carl Branden & John Tooze, 1991

Introduction To Protein 
Structure
Carl Branden & John Tooze, 

Microtubules, Microfilaments
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Polysaccharides
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Starch

Bread:
Soft
Hard

Guar Gum, 
Xanthan Gum

Pectin

Polymers:

They are indispensable in our daily life and
in the biomedical and pharmaceutical systems.


