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High Performance Polymer Composite by Using Thermotropic Liquid
Crystalline Polymer
I'. Carbon Fiber / Liquid Crystalline Polymer Composite by In-situ Graft Polymerization

Chul-Rim Choi* and Jyong-Sik Jang™®*

ABSTRACT

For the in-situ grafted polymerization of thermotropic liquid crystalline polyester/carbon fiber

composite, pimelic acid, p-acetoxybenzoic acid and diacetoxyhydroquinone were used as mo
nomers for this study and plasma treated carbon fiber was introduced during the polymerization.
In order to create the active sites onto the carbon fiber, plasma etching method was used and
the modification of carbon fiber surface has been carried out as a function of plasma treatment
time.
As the plasma treatment time increases from 1 min to 10 min, the formation of carboxylic
acid increases gradually and maximum value has been occurred at 7.5 min of plasma treatment
time. From the DSC study. a well defined endotherm at 139C corresponds to the solid-liquid
transition of thermotropic liquid crystalline polyester. The amount of liquid crystalline polyester
onto the carbon fiber surface increases with increasing plasma treatment time of carbon fiber
surface. In addition, optical microscopic studies of liquid crystalline polyester and grafted carbon
fiber have been also undertaken.
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Table 1. Used Chemicals and Content for
Polymerization
Chemicals Content(g)

Pimelic acid 27.0

Diacetoxy hydroquinone 36.0

p-acetoxy benzoic acid 30.39

Lead acetate 0.041

Antimony oxide 0.036
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Table 2. Properties of Carbon Fiber

Fiber | Tensile Tensile | Ultimate | Density
Type | Strength | Modulus | Elongation
(MN/m?) | (GN/m®) | (%) | (g/em®)

T-300| 3,530 230 1.50 1.76
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Table 3. Carbon Fiber and Chemicals for
Polymerization

Materials Content(g)
Carbon fiber 4.93
Pimelic acid 18.0
p-Acetoxy benzoic acid 20.26
Diacetoxy hydroquinone 24,0
Lead oxide 0.027
Antimony oxide 0.024
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Fig.1. 1 FT-IR Spectrum of Pimelic Acid.
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Fig.2. FT-IR Spectrum of p-Hydropxy
Benzoic Acid.
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Fig. 3. FT-IR Spectrum of p-Acetoxy Benzoic
Acid.
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Fig.6. DSC Scan of Thermotropic Liquid
Crystalline Polyester.
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Table 4. Functional Group of Carbon Fiber
Surface as a Function of Plasma
Treatment Time

Functional Plasma treatment time(min)
groups(%) | 1 3 5 7.5 | 10.0
Hydroxyl 84 73 46 24 18
Carboxyl 9 17 20 22 17
Carbonyl 7 10 34 54 65
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