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Liquid Crystalline Aromatic Polyesters
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Abdtract: Linear aromatic polyesters are representative examples of thermotropic liquid crystaline polymers (TLCPs),
which have been the subject of many researches. This article reviews the structure-LC properties relationship in wholly
aromatic TLCPs mostly based on the results obtained for the past quarter of acentury. Especially, this review dealswith the
structural details of aromatic polyester TLCPs that influence the liquid crystalline and thermal properties. In the last part of
this article the liquid crystalline properties of combined type and hyperbranched polyester also are discussed. Introduction
to various synthetic methods areincluded in the last section.

Keywords liquid crystal, aromatic polyester, combined type, hyperbranched, synthetic method.
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Figure 1. Molecular architecture of main chain LC polymers.
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Table 1. Thermal Properties of Substituted Poly(p-phenylene tere-
phthalate)s™

Polymer-X/Y Nim(dL/g) T, C Tm C T, C
Cl/Ph 047 113 233 360
Ph/Cl 0.58 108 206 368
Pr/Ph 0.49 121 amorphous 228
Cl/CF; 0.79 71 127

Ph/NO, 0.27 101 amorphous noLC
CI/NO, 0.63 75 199 211
g i 2 0
HoC COH + CHyC-0-Ar—0-C—CHs
PBDA
Q Q

MR Wy

- CH3COOH
X
PBDA/Ar
@ Q o 0
HOC OO COH | CHyC-O-AI—O-C-CHz
PNDA
2 Q
JAN c C-0-Ar-0
- CH3COOH
J :
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HaC\C\CHS 2,6-ND and 1,4-ND
PIHQ

Figure 2. Structures of PBDA and PNDA polyesters.
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Table 2. General Properties of the PBDA/Ar Polymers®

Polymer mimdl/g) T, T Tm C T, C T5,C
HQ 140 amorphous ~ >370 437
MHQ 150 133 amorphous  >370 435
PHQ 1.36 148 amorphous 340 461
PIHQ 145 146 amorphous > 370 435
2,6-ND 0.71 125 amorphous ~ >370 431
1,4-ND 0.90 165 amorphous  320-365 400
BP 252 168 242 > 370

kTg, Tm T;, and T'p represent the glass transition, melting, isotropization and initial
decomposition temperatures, respectively.

Table 3. General Properties of the PNDA/Ar Polymers®
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Figure 3. Possible positional isomerism for the polyester prepared from 2-
bromoterephthaic acid and hydroquinone (Random Br).
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Table 4. Properties of Regioregularly Substituted Polyesters and
Irregularly Substituted Ones™

Polymer  nu(dl/g)” T, C Tm C T, C T5,C
HQ 1.90 164 355 >370 457 Polymer n(dL/g) T, C Tm C D.C, %
MHQ 117 153 amorphous > 370 424 R-Br 0.72 78 365 38
PHQ 3.04 160 amorphous > 370 449 random 043 N4 286 26
PIHQ 1.37 150 amorphous  345-365 417 R-NO, ins 92 345 11
2,6-ND 297 158 amorphous > 370 445 random 1.01 77 220 10
1,4-ND 123 172 amorphous > 370 421 R-BrN 1.09 135 312 34
BP 148 172 374 >370 457 random 0.52 139 223 19
"Tg Tm Ti, and T represent the glass transition, melting, isotropization and initial R-Br/Br 2.60 110 284 ~3
decomposition temperatures, respectively. random 215 88 211 ~2
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Table 5. Effect of Amount of Bisphenols on the Properties of
Liquid Crystalline Polyesters Based on Chlorohydroquinone and
Terephthalic Acid®

Bisphenol maX. mole%
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Table 6. Comparison of the Properties of Sequentially Ordered
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