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Effect of Aromatic Ring Content on the Properties of Liquid
Crystalline Copolyesters
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Abstract The liquid crystalline copolymers were synthesized through direct polycondensation using
4-[4-(4-hydroxyphenoxy)butoxy]benzoic acid (HBBA) and p-hydroxy benzoic acid (HBA) as monomers. The
structure and properties for synthesized copolymers were investigated by 'H-NMR, FT-IR, differential scanning
calorimetry (DSC), thermogravimetry analysis (TGA) and polarizing optical microscope (POM). As result of
investigations, inherent viscosities (nimn) of polymers were measured as 0.77~1.60 dL/g in phenol/p-chlorophenol
/1,1,2,2-tetrachloroethane (25/40/35=w/w/w). Except for P-80, the ranges of the transition and mesophase temperature
of copolymers were increased with increasing the amount of HBA. These properties of polymers were
presumably due to increasing of the irregularity and rigidity of polymer chains.
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[Fig. 1] Synthetic routes of monomers.
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[Fig. 4] IR spectra of polymers (KBr).

FAES] SAHA = Ubbelohde HAT H=AES
ol-gstA o, ?%‘%UHE~ H=/ p-2E229E/1,1,2,2-
HEaZZR2ogt (25/40/35 = wiw/w)S AREsHTH &
FAES] THHANE HS 0.77~1.60 dL/igO.2 274 H 9]
Ak

= =



22 A1SA AZ, 2014

[Table 1] Yields and Inherent Viscosities of Polymers

Monomer

Polymers Compositions (%) yield Niny
HBBA HBA (%)

P-0 100 0 88.5 1.60
P-20 80 20 83.4 1.28
P-40 60 40 82.2 091
P-50 50 50 80.9 0.82
P-60 40 60 82.7 0.77
P-80 20 80 85.5 0.84

* Inherent viscosities were measured at a concentration of 0.5
g/dL in a phenol/p-chlorophenol/1,1,2,2-tetrachloroethane
(25/40/35 = wjw/w) at 40 C.
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[Fig. 5] DSC thermograms of polymers.

[Table 2] Thermal Properties of Polymers

Polymers :rg Tm :ri AT AHn AH;
() (© (€)  (Ti-Tw) (I/mol) (J/mol)

P-0 - 2572 3039 46.7 2.1 11.0
P20 62.1 2425 3434 1009 18.3 8.5
P40 484 1852 3193 134.1 14.9 8.6
P-50 538 2075 3220 1145 10.8 4.3
P-60 663 2114 3294 118.0 7.6 0.8
P-80 754 303.8 - - 1.8 -

[Table 3] Thermogravimetric analyses of polymers

Polymers Td we
Y (0 %)
P-0 409 2.7
P-20 404 6.1
P-40 411 6.4
P-50 406 9.6
P-60 420 10.1
P-80 416 11.8
* Initial 5% weight loss temperature.
® weight percent of residue at 700 C.
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