!'_ Estruturas Polimeéricas

= Cadeias e redes
= Peso molecular, isomerismo
= Cristais e fase amorfa



* Polimeros (estrutura basica)
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‘L Polimerizacao (adicao)
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‘L Polimerizacao (condensacao)
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Formacao de Elastomeros
‘L (Ligacoes cruzadas)
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Exemplo:
Vulcanizacao da borracha
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Copolimeros
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* Polimeros comuns

m Polyethylene (PE)
m Polyvinyl chloride (PVC)
m Polytetrafluoroethylene (FTFE)
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i Polimeros comuns

m Polypropylene (PP)
m Polystyrene (P5)

Polymethyl methacrylate (FMMNMA)



i Polimeros comuns
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i Grau de Polimerizacao

= Razao entre o peso molecular médio
numeérico do polimero e o peso
molecular do mondmero P

= Exemplo:

= Calculate the degree of polymerization if
6,6-nylon has a molecular weight of
120,000 g/mol.
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i Peso Molecular

= Peso molecular meédio humeérico

Mn — E'YEME

= Peso molecular médio ponderal
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i Peso Molecular (exemplo)

Number of Mean M

Chains per Chain X X:M; Weight f; f:M;
4000 2500 0.191 A477.5 10 x 10° 0.0519 129.75
3000 /500  0.381 2857.5 60 x 10° 03118 2338.50
7000 12,500 0.333 4162.5 87.5 x 10° 0.4545 5681.25
2000 17,500  0.095 1662.5 35 x 10° 0.1818 3181.50
Y = 21,000 =100 Y =9160 ¥ =1925x%x10® ¥ =1 ¥ =11.331

M, = Z x;M; = 9160 g/mol
M, =" fiM;=11331 g/mol

The weight average molecular weight 1s larger than the number average
molecular weight.



‘L Peso Molecular

/ Number-average, M,

Weight-average, ﬁ_fw

Amount of polymer ——

Molecular weight ——=



Temperaturas de fusao e
vaporizacao em alcanos
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i Configuracao da moléculas

= Encadeamento
= Cabeca-Cauda
= Cabeca-Cabeca e/ou Cauda-Cauda
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Configuracao das moléculas

Estereoisomerismo
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Configuracao das Moleculas

Isomerismo Geometrico
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‘L Arranjo das moléculas

Obs.: Ligacoes duplas na
cadeia limitam os
movimentos e a capacidade
de dobramento das
moléculas.




!L Cristais Poliméricos
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i Cristal de PE
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‘L Esferulitos




* Estrutura do Esferulito

Lamellar
chain-folded
crystallite

Tie malecula

Amorphous
material

Spherulite surface

Link: Cristalizacao de PE



Defeitos cristalinos

} Screw dislocation
(ramp continues
to spiral upward)

Crystallite
boundary

Dangling
chain

Moncrystalline
region

Branch




i Comportamento mecanico
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Efeito da cristalinidade e PM
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‘L Transicao Vitrea

Density

Temperature



i Transicao vitrea

Liquid: easy movement
of chains

Melting temperature

o Amorphous Crystalline
e | : i

- solid: solid:

H -

8. movement difficult
- of chains movement
= under stress of chains

Glass temperature

. e o —

Glassy: only local
movement of
chain segments




Efeito da temperatura no
‘L comportamento mecanico

Leathery

on Learnilmg. Thomson Learningis a trademark used herein

Log (modulus of elasticity)

Viscous

Temperature



i Relaxacao de tensao
= Termoplastico acima de Tg
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©2003 Brooks/Cole, a division of Thomson Learnilmg,, Thomson Learningis a trademark used herein under license.



Comportamento Mecanico

Stress (psi)

= Termoplastico acima de Tg
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Cristalizacao induzida por
‘_L deformacao
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i Comportamento Mecanico

= Elastdmero acima de Tg
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‘L Elastdmero Termoplastico

Copolimero

Poli(estireno-butadieno-
estireno)

SBS

estireno

estireno butadieno



