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SYNTHESIS AND CHARACTERIZATION OF
SIDE CHAIN FERROELECTRIC LIQUID CRYSTALLINE POLYMER

Xinghe FAN, Yoshimitsu UEMURA, Hidekazu YOSHIZAWA
Toshio ITAHARA and Yasuo HATATE

A monomer containing carboxyl p-benzoyloxybenzoate ( the mesogenic core ) and carboxyl (s)-(-)-
2-methylbutylester ( the terminal group ) was synthesized as a liquid crystal monomer ( SMC 6-7-8 ).
Dispersion polymerization was carried out to obtain liquid crystalline polymer using the liquid crystal
monomer. The physical characteristics of the monomer and the polymers were well characterized using 'H
nuclear magnetic resonance ( NMR ) spectroscopy, Fourier-transform infrared ( FT-IR ) spectroscopy,
differential scanning calorimetry ( DSC ), particle diameter analysis ( PDA ), polarizing optical micros-
copy ( POM ) and scanning electron microscopy ( SEM ).

Keywords: liquid crystalline polymer, synthesis, differential scanning calorimeter, polarizing optical

microscope, scanning electron microscope
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Fig. 2 Schematic diagram of polymerization reactor
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Fig. 3 Preparation procedure of poly (SMC 6-7-8) by
dispersion polymerization
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Table 1 Monomer synthesis

Reactions AE Cat. Temp. Time Yield
in Fig. 1 |[mole ratio]| | wt% ] [ C] [h] [%]
(1) 1:1.0 50.0 85 20 98
(2) T 2.0 100 7.5 92
(3) 1:2.0 2.0 100 14 54
(4) 1112 4.0 110 72 94
(5) 1:14 2.5 110 10 92
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Fig.4-1 Effect of the amount of catalyst, mole ratio of
monomers, reaction time and temperature on
yield
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Fig. 5 NMR Spectrum of SMC 6-7-8

Fig. 6 FT-IR Spectrum of SMC 6-7-8
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Fig. 7 DSC Spectra of SMC 6-7-8 and PSMC 6-7-8

Table 2 Results of Tm and Ti

[ Ci [ mol% ] Mw Tm[ C | Ti[c] |
SMC 6-7-8 20 37
PSMC 6-7-8-1| 1.5 1.20X10° 100 125
PSMC 6-7-8-2 12 1.41%10* 102 124
PSMC 6-7-8-3 0.8 1.63%10* 105 125
PSMC 6-7-8-4 0.4 1.74%10* 107 124
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Fig. 8 Polarizing optical micrograph of monomer at
room temperature, X400
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Fig. 9 Polarizing optical micrographs of polymer pre-
pared by dispersion polymerization at room
temperature, X400

3.3 ({RATAMIRELE

RGBS vy, £/ <%— (SMC6-7-8) &&~v—
(PSMC 6-7-8) DFZEHMEE Z M~/ £/ <— (SMC
6-7-8) DECHMTEHE % Fig.8, K1) <v— (PSMC
6-7-8) DIRLHMIET H % Fig. 9 1R ¥, —fKHIZ,
A== PN L ATy T, AR—F—HRL
BRBDBEARATTF v Z IR ) R § Vv, PSMC6-7-81%
BBV A=+ — [(CH.)s] %#>. Fig.8 &
Fig. 9 IR §HMMHOMMITE > Tz, B/ — 1A
ATF I R, RUT—FRAAZF Y 2 DL %2
M E R L7,



164

I

He
(=]

8 41 7 (1999)

Fig.10 SEM photograph of poly (SMC 6-7-8) by disper-

sion polymerization
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Fig.11 Effect of agitation speed on particle size of poly
(SMC 6-7-8)
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