
Polymer Physics Chapter 6

6.5 Liquid-crystalline polymers

Liquid crystal : flow properties of a liquid & anisotropy of a solid crystal 
(= mesomorphic) 

Rigid-rod polymers display an anisotropic LC phase dependent on "aspect ratio" 
(length to width ratio) 

Lyotropic - ordered states in concentrated solutions 
"aromatic polyamides" 

critical concentration (  ) for the formation of an LC phase. 

~ aspect ratio of the polymer 

Thermotropic - melt processable (stable within a certain T region) 
"aromatic copolyesters" 
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• Physical structure of LC polymers

(a) cholesteric (2-dimensional or twisted nematic) (b) smectic (ordered in 2-dimension) 

(c) discotic (2-dimensional disc-shaped) (d) nematic (one dimensional) 
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· Order parameter (or Hermans orientation function)
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• Phase transitions in thermotropic liquid-crystalline polymers
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• Chemical Structure of LC polymers

"Mesogenic" units ~ anisotropic rod shape
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* Chemical structure and phase transitions

• Effect of mesogenic group

・polymer with a mesogentc group with a high aspect ratio

high isotropization T
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・shape of mesogen ~ important
(rather than polarity & intermolecular interaction) 
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・lateral substituent
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. Effect of lateral susbtituent on isotropization T and melting temperature range
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• Effect of flexible group & molar mass

・polymer with longer spacer groups rigidity ￬ Ti ￬

・even number of methylene groups

trans form  high orientation               odd,even, ii TT >∴
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・MW ￪ Ti ￪

・spacer length of side chain ￪
꼭 Ti ↓인것은아님.
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• Effect of copolymerization

・copolymerization  crystallinity ￬ Tm ￬
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※ Viscosity of LC polymer solutions
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