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Study on Curing Process of Thermosetting Phenolic Resin
Based on In—Situ Infrared Spectroscopy
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Abstract The chemical structure change and curing behavior of the same thermosetting phenolic resin sample
during continuous heating process were studied by in—situ infrared spectroscopy. The results show that there are
mainly two reactions during the curing process of the resin, substitution reactions of hydroxymethyl and active
hydrogen on benzene ring, condensation reactions between hydroxyl methyl groups, and hydroxyl methyl preferentially
reacts with ortho hydrogen on benzene ring. From the continuous changes of infrared spectroscopy curves,
condensation reactions between hydroxyl methyl groups build ether bonds, while the occurrence of carbonyl is related
to the disappearance of ether bonds.Through continuous real—time monitoring of phenolic group changes during curing

process by in—situ infrared spectroscopy, a scientific basis can be provided for the curing procedures of thermosetting

phenolic resin.
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Fig.1 Infrared spectroscopy curves of thermosetting

phenolic resin during 60 to 80 C
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Fig.2 Infrared spectroscopy curve of thermosetting

phenolic resin during 60 to 260 °C
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Fig.4 Infrared spectra of C—O bonds in hydroxyl groups and

ether bonds with temperature variation
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Fig.6 Condensation reactions between hydroxyl methyl groups
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Fig.7 Infrared spectra of carbonyl characteristic
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Fig.8 Substitution reactions of hydroxymethyl and active hydrogen on benzene ring
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