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Effect of Polycondensation Conditions on the
Sequence Distributions and Properties
of the Wholly Aromatic Copolyesters

Tomohiro ISHIKAWA
Yusaku SUENAGA
Satoru YAMADA

Sequence distributions of the aromatic copolyesters based on p-hydroxybenzoic acid (PHB), p, p'-biphenol
(BP) and terephthalic acid (TPA) have been investigated by 13C NMR spectra.
The copolyesters polymerized at around 210-240°C contained less PHB-PHB sequence than those obtained

at about 270-300°C. This result is well consistent with the tendency observed in the transesterification based

on model compounds. Addition of a polymerization catalyst such as potassium acetate similarly increased the

amount of PHB-PHB sequence.

The presence of these PHB block segments decreased the liquid crystallinity,

thus leading to the lowering of fluidity as well as mechanical and thermal properties of the copolyesters.
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Scheme 1.
Model Reaction of PHB-PHB (P-P)
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Fig. 1 Time conversion curves of the model reac-
tion of PHB-PHB at various
temperatures. Reaction temperature (O)
210°C, (A) 240°C, (a) 270°C, (<) 300°C.
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Fig. 2 Time conversion curves of the model reac-
tion of PHB-BP at various temperatures.
Reaction temperature (O) 210°C, (A)
240°C, (1) 270°C, (<) 300°C.
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Fig. 3 Time conversion curves of the model reac- Fig. 4 Time conversion curves of the model reac-
tion of TPA-PHB at various tion of TPA-BP at various temperatures.
temperatures. Reaction temperature (O) Reaction temperature (O) 210°C, (A)
210°C, (A) 240°C, (o) 270°C, (<) 300°C. 240°C, (o) 270°C, (¢) 300°C.
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a PHB-BP 1.8X107% 2.6X1072 4.1X107% 1.1x10!
: © TPA-PHB  3.8x107% 7.8X107% 1.3X107? 4.2X107?
S 7 TPA-BP 3.3X107% 4.2X1073 5.9X 1073 2.3x10"
i HERE MR, E6EE, ROV -7 v 2570
HMEEE2 5-E2 bNDEGMEOFE IO THE
-3 i L I 1 I 1 » ﬁ -1,
1.6 1.7 1.8 19 2.0 2.1 2.2
LTX10° (K™ —fikiz, EEERE MBI Xy KigiciE AL,
Fig. 5 Arrhenius plot of the model reactions. Blz ¥, PET oBEEGHMEL L U i34 o EEEREE,
Table 2 Effect of polycondensations condition on the diad sequence distribution of the copolyesters
Polymerization Condition Diads (%)
Copolyester —— — —
Heating Profile* Catalyst pP-P P-B T-P T-B
A I — 40 24 24 12
B I = 44 21 21 14
C I CH3COzK, 100 ppm 47 18 18 17
D )i K150y, 100 ppm 44 21 21 14
* Heating Profile.
1; A I, o
24'C 300C = 300°C
ISP?W_ 150C,——F 5e
"/ 1hr 't/ 1hr
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13C-NMR spectra in the carbonyl carbon region of the copolyester A in PFP at 100°C.
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Fig. 7 Logarithmic apparent melt viscosity log »
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Fig. 8 Logarithmic apparent melt viscosity log #
vs. logarithmic corrected shear rate log y
curves for the copolyester C.
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Table 3 Effect of polymerization condition on properties of the copolyesters

Tensile Flexural Flexural Izod Impact HDT Spiral Flow
Copolyester Strength Strength Modulus Strength, Notched Length
(kg/cm?) (kg/cm?) (10*kg/cm?)  (kg-cm/cm) (°C) (mm)
A 1230 1140 7.7 37 245 137
B 1110 1060 7.0 26 237 126
C 1080 1040 6.4 29 230 108
D 1150 1070 7.2 28 238 118
(28)
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