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Abstract— Miscibility and transesterification reaction of blends of polyarylate (PAr) and a thermotropic liquid crystalline po-
lymer (LCP) were investigated by differential scanning calorimetry (DSC) and Fourier Transform infrared (FT-IR) spec-
troscopy. In the thermogram of PAr-LCP blends, two glass transition temperatures (T,s) were observed. Phase behavior of
the blends revealed that the LCP dissolved more in the PAr-rich phase than did the PAr in the LCP-rich phase, indicating par-
tial miscibility between two polymers. The polymer-polymer interaction parameter ().} calculated ranged from 0.069 to 0.
076. In the calculation of the Y., the anisotropy of the LCP was considered. After annealing, the two Ts of the blends were
shifted toward the center. In the FT-IR spectroscopy study of the annealed PAr-LCP blends, three new characteristic peaks of
ester group were detected. The DSC and FT-IR results suggested that transesterification reaction between PAr and LCP oc-
curred under the annealed conditions.
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802002 ¥atste AW FFEAU 4# Unitikarle] Ro-
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Table 1. Physical properties of polymers used in this study

M. M, T2(C) AC(/g’C) T.' (°C) p°(g/em’)
PAr 45800° 18,400° 195.0 0.151 - 1.16
LCP* - 19,500 70.1 0.036 281.6 1.41

*Measured in our laboratory by DSC.

"Measured in our laboratory by specific gravity chain balance.
“Supplied by Amoco Co.

‘Measured by GPC.

‘Supplied by Unitika Co.

‘Data from ref. [25).
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Fig. 1. Chemical structures of polymer samples used in this study: (a) PAr; (b) LCP, x:y=20:80 by mole %.
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2.4. Fourier Transform infrared(FT-IR) spectroscopy
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Fig. 2. Effect of blend composition on the T, of PAr in the PAr-
LCP blends.
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Fig. 3. Effect of blend composition on the T, of LCP in the PAr-
LCP blends.
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Fig. 4. Phase composition diagram of PAr-LCP blends: (O) weight
fraction of PAr in the PAr-rich phase; (L]) weight fraction
of PAr in the LCP-rich phase.
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Table 2. Degree of disorder (y/x,) and polymer-polymer interaction
parameter (¥y,) between PAr and LCP in the PAr-LCP blends

Blend® (I)]'h (D]"h Y/X1C X\:C Xlzd
0.5 0.9688 0.0692 0.91 0.069 0.070
0.6 0.9775 0.0619 0.89 0.073 0.073

0.7 0.9840 0.0631 (.87 0.076 0.076

“Blend composition is given as overall weight fraction of LCP in the
PAr-LCP blend.

*Single prime and double prime denote LCP-rich phase and PAr-rich
phase, respectively; subscripts 1 and 2 denote LCP and PAr com-
ponent, respectively: ¢,'=1-¢," and ¢,"=1-,".

“All y/x, and ;. values were calculated from Egs. (3), (4), and (5)
anisotropy of LCP is considered.

“All x,, values were calculated from Eq. (6): anisotropy of LCP is
neglected.
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