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Recycling of Polymeric Waste Materials
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It is not easy to recover organic and inorganic compounds from waste IC devices because inorganic valuable
materials of them were covered and protected by thermosetting resin such as epoxy resin. Incineration
treatment was believed as the possible recycling process of inorganic valuable materials. However, organic
compounds were not recovered. We have already reported that molding materials of thermosetting resin such
as phenol resin and epoxy resin could be decomposed easily into their monomers in sub- and supercritical
water. In this study recovery of organic chemicals and inorganic materials was attained by the treatment of
various plastic — inorganic composites in high-temperature water. We have confirmed the effects of
pretreatment and reaction conditions such as temperature, reaction time and additives on the yields of

products.
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Fig.1 SEM images of the reaction products of IC device
(a) after combustion, (b) after decomposition reaction in
5.4wt% Na2COs aq 2.0mL at 430°C for 8h, (c) after the
reaction in methanol 2.0mL at 400°C for 2h.
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Fig.2 Photographs of (a) raw material, decomposition
products of IC device after the reaction for 2h (b) in
water 2.0mL at 430°C, (c) in 1.6wt% NazCOs aq 2.0mL
at 430°C, and (d) in methanol 2.0mL at 350°C.
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Fig.3 The effects of the reaction time and additive on

the reaction of IC device at 430 °C.
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Fig4 GC/MS chromatogram of the decomposition

reaction products of IC device for 2h (a) in water 2.0mL
at 430 °C and (b) in methanol 2.0mL at 400 °C.
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