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ABSTRACT The fluorine-containing epoxy resin, 2-trifluorotoluene diglycidylether (FER) was prepared by
reaction of 2-chloro-a,a,a-trifluorotoluene with glycerol diglycidylether in the presence of pyridine catalyst.
Curing behavior of FER/DDM system was investigated using dynamic and isothermal DSC. Cure
activation energy &) was determined by Flynn-Wall-Ozawa’'s equation. The rheological properties of
FER/DDM system were studied under isothermal condition using a rheometer. Cross-linking activation
energy (E;) was determined from the Arrhenius equation based on gel time and curing temperature. As a
result, the chemical structure of FER was confirmed by FT-IR, **C NMR, and *°F NMR spectroscopy. The
cure activation energy of FER/DDM system was 53.4 kJ/mol and conversion and conversion rate were
increased with the curing temperature. The cross-linking activation energy of FER/DDM system was 41.6
kJ'mol and gel time was decreased with the curing temperature.
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Figure 1. Chemica structures of the materials used.
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Scheme 1. Synthetic mechanism of fluorine-containing epoxy resins.
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Figure 2. FT-IR spectra of fluorine-containing epoxy resins. (a)
CBTF, (b) GDE, and (c) FER.
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Figure 3. *C NMR spectrum of fluorine-containingepaxy resins.
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Figure 4. F NMR spectrum of fluorine-containingeooxy resins.
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Figure 5. Dynamic DSC thermogram of FER/DDM system.

Table 1. DSC Thermogram Data of FER/DDM System
at Different Heating Rates

hesting  initiation of curing  maximumpesk  findl curing
rete temperature temperature  temperature (Jg)
(__/min) Ti() T() Ti( )
5 49 130 210 416.2
10 62 147 231 415.6
15 71 159 243 412.7
20 77 166 247 394.9
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Table 2. Cure Activation Energy (E,) of FER/DDM
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Figure 6. DSC thermograms of FER/DDM system at various
cure temperatures.
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Figure 7. Conversion vs. cure temperatureof FER'IDDM system
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Figure 8. Conversion rate vs. cure temperature of FER/DDM
system.
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Table 3. Gel Times of FER/DDM System
reaction temperature () 100 110 120 130
gel time (sec) 156 8% 749 59

Table 4. Cross-linking Activation Energy E,) of FER/

DDM System
kinetic curing temperature () E
factor 100 110 120 130 (kJmal)
UT(x10) 268 261 254 248 116
Int, 7.34 6.72 6.62 6.27 '
kJmol .
E. Hynn-Wal-Ozawa Es
, 22
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