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Density-Functional Calculation on Thermal Decomposition Reactions of Engineering Plastics
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Thermal-Degradation reaction of epoxy-phenol resin, which has various usage including
fiber-reinforced plastics, is studied with density-functional theory. The bridging structure, which
determines the mechanical property of resin, is most easily destructed through (1) an ether-bond
cleavage triggered by the hydrogen extraction from alkyl chain that originates from epoxy, and (2)
dissociation of the benzene-bridging methylene triggered by the radical-addition reaction to the
benzene ring. One-step scissions and decomposition via biradical are thought to play insignificant
roles in thermal degradation because the former have activation energies far larger than that of the

above routes, and because the latter have to overcome triple energy barriers.
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