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Abstract: We prepared a series of aromatic liquid crystals (LCs) based on wholly aromatic ester units with the reactive
end group methyl maleimide by means of melt condensation method, and the resulting LCs were thermally crosslinked to
produce liquid crystalline thermoset (LCT) films. The synthesized LCs and LCTs were characterized with Fourier transform
infrared (FTIR) spectroscopy, wide angle X-ray diffraction (WAXD), differential scanning calorimetry (DSC),
thermogravimetric analysis (TGA), thermomechanical analysis (TMA), and polarizing optical microscopy (POM) with
a hot stage. The glass transition temperature (7,) and coefficient of thermal expansion are strongly affected by the
mesogen units in their main chain structures. The p-substituted biphenyl LC was found to have the highest thermal
property value.

Keywords: liquid crystal, liquid crystalline thermoset, thermal property, coefficient of thermal expansion.
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Scheme 1. Synthetic route for the LCT.
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Scheme 2. Chemical structures of various LCs.

Ct-COOH 3 g (129 x 102 mol), 4,4-DAP 3.51 g (1.29 x
102mol), ABA 1.17 g (6.45x 10 mol), & isophthalic acid
1.07 g (6.45x10°mol)2 7 FHep==e] YL, 170°CE
SEE Fo] 307 WA g dFA S0l o= AR =
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Table 1. Melt Polymerization Conditions of LCs

LC Temp.(°C)/Time(min)/Pressure(Torr)
I 1I TV 170/30/760 — 180/90/760 — 190/60/760 — 190/30/210 —
V VI 190/30/1
m 170/30/760 — 180/60/760 — 190/45/760 — 190/30/210 —
190/15/1
VI 170/30/760 — 180/60/760 — 190/60/760 — 190/30/210 —

190/15/1

170/30/760 — 180/60/760 — 190/60/760 — 190/45/210 —

Vi 190/30/1

Table 2. Heat Treatment Conditions for the LCT Films

Temp.(°C)/Time(min)

180/90 — 250/60 — 300/30 — 320/30 — 350/30 — 370/30
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Figure 2. FTIR spectra of IV with different heat treatment temperatures:
(a) 2000~500 cm™'; (b) 1000~600 cm ™.
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Table 3. Thermal Properties of the LCs and LCTs

LC LCT

Sample 7 Sofiening’  Solidification’ 7, * wr™ ¢ CTE
e O \©) 0O (%) (ppm/°C)

I 145 128 282 418 72 not

noo132 123 287 020 73 3393

moo133 125 290 84 67 R2m

IV 113 118 293 409 71 3293

Vo147 138 285 416 72 37.50

VI 161 139 296 418 75 38.54

VII 126 118 288 413 72 4153
VI 136 133 285 021 71 3974

“Determined by polarized optical microscope. *At a 2% initial weight- loss
temperature. “Weight percent of residue at 600 °C. “Temperature range
for CTE is 50~150 °C. “Not observed.
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zoM = e T2 el w2 F27F flaL e
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AA T,7F =X A B th(Table 3). 53], para-X3H =
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