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Chemical recycling of the thermosetting resin in high temperature fluids
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In this study waste plastics such as phenol resin powder were decomposed into their monomer and
oligomer compounds in sub- and supercritical fluids. The novolak resin which was a prepolymer of phenol
resin was used to examine the reaction in greater detail. Solvents play important roles as stable physical
medium at high temperature and reactive chemical reagents to accelerate decomposition reaction of the
thermosetting resin. In the decomposition reaction at relatively high temperature, methylene bonds of
plastics were cleaved selectively via the ionic reaction in high temperature water and methanol. No

residue was confirmed by the reaction in m-cresol.
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Fig.1 Proposed decomposition reaction path of phenol resin.
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Fig.2 TG curves of (a) novolak phenol resin, and (b)
foamed phenol resin.
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Fig.3 Decomposition reaction of novolak phenol resin 0.1g at 350
°C for 2h in (a) methanol 1.0 mL, (b) water 1.0 mL, (c) water 1.0
mL with Na,CO; 3wt%, (d) m-cresol 1.0 mL.
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Fig.4 Decomposition reaction of foamed phenol resin 0.1g in
water 1.0 mL with Na,CO3; 3wt% for 2h at (a)280°C, (b) 300°C,
(c)350°C, (d)400°C, (e)430°C.
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Fig.5 GC/MS chromatogram of the products in the reaction of
foamed phenol resin (a) in water 400mL with Na,CO; at 350 °C

for 1h and (b) in methanol 400mL at 280 °C for 1h by using 2L
reactor.
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