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1.2
A6 HNA DHBP
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DHBP 3 1:1:1 1.3.4 DSC TA Instruments MDSC 2910
250 ml. 3.7 mL BsCl 20 K/min
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80°C 10 min. 35 mA Ni CuKal A =0.154 nm
0.9450 g 5 mmol HNA 10 mL Py 20 =3~37.5° 3 ° /min.
30 min. 1.3.6 TGA Shimadzu TGA-50H
1.0756 ¢ 5 mmol DHBP 10 mL Py 10 K/min
10 ~ 20 min
3 h. 20 mL. DMF
2
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mol % . HNA Higashi
HNA
0% 10% 20% 33% 40% 50% s
1.3 PHBA
1.3.1 NMR MPA DHBP HQ
Varian Unity INOVA 500NB ’
.'H 499.78 MHz “C
125.68 MHz. CF;CO0D
T™S . COSY HMQC HMBC
30C.
1.3.2 i /112 2-
60/40 0.5%
30C .
1.3.3 Leitz Orthoplan
1
T1A6 HNA
BSC/DME/Py RO AP o e ¥ i Compound | g X o
DHBP
Oligomer [1—5 7 ¥o=>PIDN poly ester imide s
Fig. 1 Synthesis route of poly ester imide s
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Scheme 1 Four possible monomer connecting modes
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Table 1 Relationship between relative content of 2 6-HNA and intrinsic

viscosity 7 of PIDNs

2 6-HNA mol% 0 10 20 33 40
7 dl/g 0.26 0.28 0.28 0.30 0.47 0.68
2.4
HNA
mol %
Wutz
PIDN33 .
220°C 250°C
265°C
4a 275C
295°C

Fig. 4 Polarizing microscope photographs of sample PIDN33

a 265°C on hot stage b Sheared in molten state
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Fig. 5 DSC measurements of poly ester imide s with heating
and cooling rate of 20 K/min

a First heating b Cooling ¢ Second heating
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2.5 DSC -
2 DSC 5 HNA 33
mol %
HNA 33 DSC
mol % DSC
! —
Table 2 Transition temperature and liquid crystalline phase of polymers in different heating procedures
HNA content Tt T,1 T.2 T3 T Liquid crystalline
Procedure
mol % C C C C C phase
1" Heating 0 — 256.0 278.9 — — No
10 — 254.6 272.3 — — No
20 — 246.5 260.6 — — No
33 — 191.2 231.9 256.9 305 Yes
40 — 189.9 224.9 260.3 320 Yes
50 — 201.6 252.8 270.5 370 Yes
2"! Heating 0 — 252.4 278.8 — —
10 124.3 249.6 268.6 — —
20 124.3 238.8 258.5 — —
33 124.3 215.3 229.5 — —
40 126.0 230.3 — — —
50 128.6 191.2 2441 264.3 —
* T, was only detectable in the second heating curves b Liquid crystalline phase and T were observed by polarized light microscope
HNA 120 ~ 130°C
33 mol % DSC
HNA
Tm Ti
2.6 WAXD
T, T, 6  PIDN33 WAXD
210°C
PIDN33 210°C
232°C  257C 20=17.5°
PIDN33
. 220C 20=20° 3
210C
2.6
WAXD DSC 220C
T 20=17.5°
PIDN33 300°C
DSC
260°C
T%;
HNA 10 mol % PIDN33
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Fig. 6 Dynamic WAXD patterns of copolymer PIDN33
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STRUCTURE AND PROPERTIES OF A NEW TYPE OF THERMOTROPIC LIQUID
CRYSTALLINE POLY ESTER IMIDE S WITH NAPHTHALENE UNITS

XU Jun ZHANG Yi LI Rui ZHU Yafei CHI Zhenguo XU Jiarui

Key Laboratory for Polymeric Composite and Functional Materials of Ministry of Education ~ Materials Science Institute

School of Chemistry and Chemical Engineering Sun Yat-sen ~ Zhongshan — University ~ Guangzhou 510275

Abstract Based on the modified Higashi' s direct polycondensation method a series of poly ester imide s PEIs
derived from N N'-hexane-1 6-diylbis trimellitimide 4 4’-dihydroxybenzophenone and 6-hydroxy-2-naphthoic
acid HNA were synthesized by a“ step-feeding” polycondensation process. The liquid crystalline behavior
structure and thermal properties of these PEls were characterized by nuclear magnetic resonance  NMR  polarized-
light microscopy PLM  wide-angle X-ray diffraction WAXD differential scanning calorimetry DSC  and
thermogravimetric analysis TGA . The results showed that all the copolymers possessed a typical nematic
thermotropic liquid crystalline character if the feeding HNA ratio is greater than 33 mol% to the total monomer
content. However this type of liquid crystalline polymers shows only the liquid crystalline phase transitions during
heating. In the cooling process the phase transitions of liquid crystalline phase were not observed. These polymers
possessed high glass transition temperature T, and relatively lower melt temperature 7', which would find their
potential usages as a new category of liquid crystalline polymer materials having a lower processing temperature but a
higher application temperature .

Key words Thermotropic liquid crystalline polymer TLCP  Poly ester imide s Structure and properties





