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1 AHQ 20.0 mmol 8.31 g TPA 23.6 mol 3.92 ¢
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235C
U
T,  COOH 3h
225C
8h 5  COOH
205°C
7
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4
SSP-BDQTE
TMA T,
1 235C
T . SSP-BDQTE
T;
6 h
SSP-BDQTE
T[

Table 1 Viscous flow temperatures of SSP-BDQTE obtained at 235°C for

different solid-state polymerization SSP  time

SSP time

h
T, C 207.9 211.4 216.6 222.3 231.6 238.1 241.4 242.6 243.1
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Fig. 6 Thermogravimetric curves of pre-BDQTE SSP-BDQTE
reacted at 235°C for 2 h  SSP-BDQTE,35¢c 5, and SSP-BDQTE
reacted at 235°C for 8 h  SSP-BDQTE,;5+¢ g1,

6 7 pre-BDQTE ~ SSP-BDQTE
DSC 2
SSP-

BDQTE T
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Fig. 7  Differential scanning curves of pre-BDQTE SSP-
BDQTEy;5+ 51, and SSP-BDQTE;5+ 51,

Table 2 Thermal behaviors of pre-BDQTE and SSP-BDQTEs

Char yield
Ty T’ Towa Tse Tun
Samples at 700°C
C C C C C
wt%
Pre-BDQTE 153.2 205-284 407 389 499 47.5

SSP-BDQTEy;s« 2, 165.8 210-332 430 425 S01  52.2
SSP-BDQTEys¢ s, 175.2 211343 442 442 SI1 54.4

*Obtained from DSC analyzer " T o indicated the mesogenic temperature

regions of the polyesters obtained from POM test

Fig. 8  Crossed-polarized optical micrographs of

SSP-BDQTEs5 g1 taken at 280°C 200 x

magnification

n =0.44
dl/g BDQTE
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Abstract  Phosphorus-containing thermotropic liquid crystalline copolyesters BDQTE  with higher molecular
weight and thermal stability lower thermo-transition temperature and broader mesogenic temperature region based on
p-acetoxybenzoic acid ABA terephthalic acid TPA ethylene glycol EG and 2- 6-oxido-6H-dibenz < ¢ e >
<1 2 > -oxaphosphorin-6-yl -hydroquinone DOPO-HQ have been synthesized via melting pre-polymerization
along with solid-state polymerization =SSP . Thermal properties of the solid-state-polymerized BDQTE  SSP-
BDQTE were investigated via thermomechanical analyzer TMA  thermogravimetric analyzer TGA  differential
scanning calorimeter DSC  and polarized optical microscopy POM . Through the investigations on intrinsic
viscosity 7 viscous flow temperature T and the carboxyl group concentration =~ COOH  of the target
copolyesters at different SSP stages synthetic conditions and the control mechanism of SSP were also briefly
discussed. Results suggested that increases of the SSP temperature and time had positive influences on the
progression of polymerization and an obvious diffusion-controlled mechanism existed in the SSP courses of BDQTE.
When the SSP temperature reached 235°C SSP-BDQTE with the optimal above-mentioned properties could be
obtained . At the early stage of SSP carried out at 235°C  with the increase of reaction temperature and time 7 T
and COOH of the SSP-BDQTE changed sharply but changed very slowly and even unchanged after about 6 h.

Keywords Solid-state polymerization Thermotropic liquid crystalline Phosphorus-containing copolyester





