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History of Polymer
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Design of monomer

Tailor made control
of compound in
the molecular level
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Various Polymers

General Polymer Engineering Polymer
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Step Polymerization
Nylon 66 (PA 66)
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Step Polymerization

Monomer + Monomer = Dimer, Monomer + Dimer = Trimer
Monomer + Trimer = Tetramer, Dimer + Dimer = Tetramer

N-mer + M-mer - (N+M)-Dimer
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Chain Growth Polymerization
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Chain Growth Polymerization

O
= Generation of active initiator
= Reaction with monomer to form growing chains

= Chain extension by incremental monomer addition

= Conversion of active growing chains to inert
polymer

= Transfer of active growing site by terminating one
chain and reinitiating a new chain.
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Radical Polymerization
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Radical Polymerization
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Radical Polymerization
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Cationic Polymerization
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Anionic Polymerization
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Coordination Polymerization
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Polar Polymer

H' HT O o
N oy I

n

C: 25, Cl: 3.2

Prof. Jin-Heong Yim




Nonpolar Polymer
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Method
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m Thermoplastic:
= polymers that flow when heated
m easily reshaped and recycled
m due to presence of long chains with limited or no

crosslinks
= polyethylene, polyvinylchloride
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m Thermosetting:
m decomposed when heated
= can not be reformed or recycled
m presence of extensive crosslinks between long

chains
= epoxy and polyesters
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m Elastomers:

= Intermediate between thermoplastic and
thermosetting polymers

m some crosslinking

® can undergo extensive elastic deformation
= natural rubber, silicone
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Structural Characteristics

Structural characteristics — Closely related to material properties

linear (uninterrupted straight chain)

branched (occasional branches off longer chain)

|

branch point

networked (many interconnected linear chains; one
giant molecule)

crosslink
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By Tacticity

 Polymers can be either amorphous or semi-crystalline

e Tacticity, i.e. arrangements of substituents around the
backbone, determines the degree of crystallinity

» Atactic polymers are amorphous
 Isotactic and syndiotactic may crystallize

e Crytallinity depends on:
—size of side groups (smaller, Tcrystallinity)
—regularity of chain

 Increased crystallinity enhances mechanical properties
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By Tacticity

Stereochemistry of Linkages

H.\ H K HR.\ H R\ H ISOTACTIC = R groups on same side of backbone

VA VAVAVANW

R HH R HH R SYNDIOTACTIC — R groups on alternating sides
N G N

of backhone

ATACTIC — Random (most comumaon)
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Interaction of Polymer
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Interaction of Polymer
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