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Pyrolysis mechanism of Novolac phenolic resin
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[ Abstract] To solve the problem that the pyrolysis mechanism of novolac phenolic resin remained unclear,
the evolution of chemical structure of novolac phenolic was investigated. The gas products released with the increase
of temperature were characterized by Thermogravimetry-Mass Spectrometry. The pyrolysis reaction mechanisms of
the resin in the three main pyrolysis intervals of 100 ~ 350 °C, 350 ~ 700 °C, and 700 ~ 1100 °C were deduced. The
results showed that at 100 ~ 350 °C, it was mainly the polycondensation reaction between phenolic hydroxyl groups,
the polycondensation reaction between phenolic hydroxyl groups and hydroxymethyl groups, the ether bond breaking
chain reaction, the carbonyl breaking chain reaction, and the methyl breaking chain reaction. The main reaction
mechanism at 350 ~ 700 °C is the dissociation and cyclization of the main structure of phenolic resin. At 700 ~
1100 °C, the main reaction is the dehydrogenation of the fused ring to release hydrogen. The residual oxygen atoms
react with hydrogen and carbon atoms to form water and carbon monoxide, and the resin changes from organic to
organic carbon and amorphous carbon. In this paper, the evolution of chemical structure of novolac phenolic resin
was studied based on thermogravimetric-mass spectrometry analysis, which provided theoretical guidance and help
for the ablation mechanism of ablation-resistant phenolic resin matrix composites.
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