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20.7: Natural and Synthetic Fibers

Polyamides

Polyamides

1 H,NCH,CH,CH,CH,CH,CH,NH, + nHOOCCH,CH,CH,CH,COOH ——

1,6-Hexanediamine Adipic acid

—HN[COCH,CH,CH,CH,CONHCH,CH,CH,CH,CH,CH,NH] CO—  + 21H,0
Nylon 66 (a polyamide)

Some polyamides are known as nylons. Nylons are among the most widely used synthetic fibers—for example, they are used in
ropes, sails, carpets, clothing, tires, brushes, and parachutes. They also can be molded into blocks for use in electrical equipment,
gears, bearings, and valves.

Polyesters

A commercially important esterification reaction is condensation polymerization, in which a reaction occurs between a
dicarboxylic acid and a dihydric alcohol (diol), with the elimination of water. Such a reaction yields an ester that contains a free
(unreacted) carboxyl group at one end and a free alcohol group at the other end. Further condensation reactions then occur,
producing polyester polymers.

The most important polyester, polyethylene terephthalate (PET), is made from terephthalic acid and ethylene glycol monomers:

n HOCH,CHOH + nHOOC COOH ——

Ethylene glycol Terephthalic acid

%co@— COOCHZCH20~}— + nHO
n

Polyethylene terephthalate

Polyester molecules make excellent fibers and are used in many fabrics. A knitted polyester tube, which is biologically inert, can be
used in surgery to repair or replace diseased sections of blood vessels. PET is used to make bottles for soda pop and other
beverages. It is also formed into films called Mylar. When magnetically coated, Mylar tape is used in audio- and videocassettes.
Synthetic arteries can be made from PET, polytetrafluoroethylene, and other polymers.
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