Chapter 2
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Conformation vs configuration

e conformation
— rotation of bond
— conformer
— trans-gauche = chapter 5
— extended/folded, zigzag/helical > chapter 6

e configuration
— breaking bond
— Isomer



Structure of polymers

e Chemical structure
— Repeat unit (atomic) structure
— Isomeric structure < configuration
— Seqguence structure

e Physical Structure
— Single chain structure < conformation

— Aggregation structure
e Amorphous
e (Semi)crystalline
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|lsomers

e structural Isomer Z2x0|AM A
e [CH,CH,0],, & [CH,CH(OH)].
e 1,2-PBD & 1,4-PBD [1p43
e geometric iIsomer 7|31o| &KX pa3
e cis-1,4-PBD & trans-1,4-PBD
e head-to-tail vs head-to-head p30
e [CH,CH(Y)CH,CH(Y)] & [CH,CH(Y)CH(Y)CH,]
e optical Isomer Ztsto| A=l
e [OC*H(CH,)CH,] [p42

e vinyl polymers?
Hp37
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Isomers 2 " 0
0
e Tacticity n— (o

— stereoisomer
- KN O & K|
— 1sotactic,

syndiotactic, and
atactic

— determines
crystallizability

— affects
thermal/mechanical
properties
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v' Characterizing tacticity

by NMR
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Copolymer vs blend

e copolymer
— 2 or more different repeat units linked by
covalent bond in a chain

4
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e blend
— Mixture of 2 or more different polymers




Types of copolymers

e homopolymer
e copolymer
— random copolymer C|;ooeoeeo0

— alternating copolymer cececececes

— block copolymer
 diblock, triblock, multiblock
e symmetric, asymmetric

— graft copolymer

OO X T

— terpolymer



Types of copolymers 2

Table 2.5 Some copolymer terminology (19,20)

Type Connective Example

Short Sequences

Unspecified —-Cco- poly(A-co-B)
Statistical —stat— poly(A-stat-B)
Random —ran— poly(A-ran-B)
Alternating —alt- poly(A-alt-B)
Periodic -per- poly(A-per-B-per-C)

Long Sequences
Block ~block- pelyrA—block—poty&- POlY(A-H-B)
Graft —grafi- bt —re—r— POlY (A- g-B)
Star —star— star—poly A
Blend ~blend- poty—r=bierm=poty-5- POIYA/pOlYB
Starblock —star— . . . —block- star—poly A-block—poly B

Networks

Cross-linked —net— net—poly A
Interpenetrating —inter— cross-poly A-inter-net—poly B

AB-cross—linked -net- poly A-net-poly B




Blends

e mixture of 2 or more different polymers
e miscible or immiscible
e Most pairs are immiscible.

e special type IPN and SIPN

v random, alternating copolymers ~ miscible
v’ block, graft copolymers ~ immiscible



Block copolymer

poly(styrene-b&-methyl methacrylate)
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Multicomponent systems

Fig 2.10
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Conformational states & changes

e conformational states
L g, g

)

(kJ

e conformational changes

— S gttg
— by heat, load, light, etc oo ; 8
—examined by NMR, IR, etc Fig 2.1
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Resin, fiber, and rubber

e synthetic resin (2t 4£=X]|)
— linear (thermoplastic) or crosslinked (thermosetting)
— amorphous or semicrystalline
—at 7< 7, (and/or 7)
e synthetic fiber (248 Q)
— linear and semicrystalline, typically
— highly drawn
e synthetic rubber (241 2), elastomer (EFEK|)

— crosslinked, typically

— at 7'>7é
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