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Thermal Decomposition Energy of Liquid Crystalline Epoxy

Seung Hyun Cho*'

ABSTRACT: A liquid crystalline thermosetting epoxy was synthesizes with DGE-DHMS and 1-Methyl Imidazole. To
investigate thermal stability, activation energies for thermal decomposition were calculated via Flynn-Wall-Ozawa
method and Kissinger method with the data obtained from TGA analysis. The result showed that there were no
differences in thermal decomposition behavior between liquid crystalline phases and isotropic phase and also the same
thermal decomposition mechanism was applied to the entire process.
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Table 1. Elemental Analysis Results for DD-A

C(%) H(%) N(%) O(%)

Theoretical value 75.16 6.39 1.75 16.70
Actual value 73.79 6.88 1.17 18.16
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Fig. 1. Synthesis scheme for DD-A

Table 2. Transition Temperatures for DD-A

Transition temp(°C) 83 135

Transition state  Smectic — Nematic ~Nematic — Isotropic

Fig. 2. (a) smectic phase at 40°C, (b) Nematic phase at 110°C, (c)
Isotropic phase at 150°C
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Fig. 3. TGA scan of DDA-MI system
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Fig. 4. TGA graph of DDA
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Fig. 7. Activation energies for decomposition by Flynn-Wall-
Ozawa method

500

400 A

300 4

Ed(kJ/mol)

200 -

100 A

0.0 01 02 03 04 05 06

conversion

Fig. 8. Activation energies for decomposition by Kissinger
method
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