Synthetic Condensation Polymers



Condensation Polymers

* A condensation polymer is a very long organic

molecule formed by a condensation reaction
between monomer units

* The two most common types of condensation
polymers have either

ester linkages or amide linkages
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Polyesters

* Polyesters are polymers synthesized through
an esterification reaction
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CH,CH,C—[0—H + H—O0OCH, —> CH,CH,C—OCH, + H—0—H

carboxylic acid alcohol ester water




Polyesters can be homopolymers

carboxyl group  hydroxyl group
(h) O
HO—CH,CH,CH,C—0OH + HO—CH,CH,CH,C—0H —
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HO—CH,CH,CH,C—O— CH,CH,CH,C—OH + H—0—H
-

ester linkage water



Polyesters can be copolymers
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HO—C C—OH + HO OH
a dicarboxylic acid l a dialcohol
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a polyester



Polyamides

* Polyamides are polymers synthesized by the
condensation reaction of carboxylic acids and
amines to form amide linkages between

monomers C”) /Ft 5
C * H—N
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http://chemed.chem.wisc.edu/chempaths/index.php?option=com_awiki&view=chemprime&Itemid=926&article=File:Amide_condensation.JPG

Polyamides can be homopolymers
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Polyamides can be copolymers

T 0
HO—C C—OH + H5N NH,
a dicarboxylic acid a diamine
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a polyamide



Practice

Below is the structure of Kevlar:
1. Classify it as a polyester or polyamide
2. Classify it as a homopolymer or a copolymer

L\
HO—C-@-C—OH + HgN—Q-NHg —s
LY

1.4-benzenedicarboxylic acid  1,4-diaminobenzene

Tavi v
= C-‘[NHQNH—COC NHONH—

Kevlar



Practice

Draw the monomer(s) that make(s) up this polymer:



But wait!
Aren’t we missing something?
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HOMEWORK

Required Reading:
p. 95-99

(remember to supplement your notes!)

Questions:
p. 98 #1
p. 99 #1-9

Bored with her career in organic chemistry,
Dolores takes up a job in molecular modeling



