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ABSTRACT: Cure kinetics of an epoxy-rich/anhydride/imidazole system was studied by
means of differential scanning calorimetry (DSC) and fourier-transform infrared spectrosco-
py (FT-IR). Two exothermic peaks appeared on a DSC thermogram, indicating that main
esterification and competitive etherification reactions take place in an uncured sample. During
isothermal curing of the sample, fast esterification occurs first, followed by slow etherification.
Kinetic parameters such as activation energy (E,), pre-exponential factor (A), rate constant
(k) and reaction order (#) were determined for both esterification and etherification from the
variation of DSC thermograms. Reaction order was also determined for functional groups,
epoxide and anhydride, from FT-IR spectra during isothermal cure. Kissinger and fractional
life methods were employed to determine the kinetic parameters in this study.
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Figure 1. Reaction scheme of an epoxy/anhydride
system.
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Figure 2. Chemical structures of the reactants.
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Figure 3. Dynamic DSC thermograms of an uncured
sample with different heating rates.
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Figure 5. Variations of rate constants and the ratio.
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Table 1. Kinetic Parameters for Esterification
and Etherification

activation ener-
gy (E,) (kcal/mol)

pre-exponential

factor (A) (sec”) rate constant(£)

temp. ester ether

ester  ether ester ether (1) (x109 (x10°)

7233 071
85 3.86 1.36
15x10° L.1x107
1244 1622 % 620 253
105 972 455
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Heat Flow (dH/dt)
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Figure 6. DSC thermograms of samples uncured and
cured for various cure times.
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Table 2. Important Absorbances in an Epoxy/An-
hydride Cure System

peak or band (cm™) assignment

~3500 Hydroxyl stretching vibration
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