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ABSTRACT: The work aims to expand the application of multi-channel in-situ infrared spectroscopy and investigate the mo-
lecular structure change of epoxy resin in curing behavior and the kinetic parameters and constant temperature curing model at
different curing depths. Multi-channel in-situ infrared spectroscopy was used to characterize the curing process of the epoxy

coating of N, N, O-glycidyl p-aminophenol (epoxy resin AFG-90) and methyl nadic anhydride (MNA) at five temperatures of
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30, 40, 50, 60 and 70 ‘C. The isothermal curing model was studied based on the change of characteristic functional group ab-

sorbance. Through the relationship between the absorbance of the characteristic functional group and the temperature and time,

the curing model of the epoxy resin curing system of AFG-90 and MNA at different temperatures and the curing time at differ-

ent curing degrees were calculated. The activation energy E, at different curing depths was mainly between 58-74 kJ/mol, and

the average value was 69.43 kJ/mol. The kinetic parameters and models of the epoxy resin curing system of AFG-90 and MNA

during the curing process are obtained. At the same time, the experimental results show that multi-channel in-situ infrared spec-

troscopy is an effective characterization method for studying the curing reaction kinetics of polymer materials.

KEY WORDS: epoxy resin; coating; curing mechanism; multi-channel in situ infrared spectroscopy; chemical structure; curing

reaction kinetics
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Fig.1 Structure of multi-channel in-situ reaction system
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Fig.2 Infrared spectra of epoxy resin curing system at different temperatures
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Fig.3 In-situ infrared spectroscopy of epoxy resin curing system at 50 'C
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Fig.4 Curing mechanism of epoxy resin system: a) curing reaction between open-loop anhydride and epoxy resin; b) curing
reaction between cyclic anhydride and epoxy resin
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Fig.6 Curing degree of epoxy resin curing system at

different temperatures
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Fig.5 Changes of functional group absorbance and curing time at different temperatures
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Fig.8 Relationship between activation energy

E, and curing degree a
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