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Fig.2 Reaction Mixture (360°C,20min.)

T T Time
900 1000 1200 | 1400 1500 1800 | 2000« 2200, 2409 @ 2600 © 2dpd

Fig.3 GC-MS Chart of the organic solvent (360°C, 20min)
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Fig.4 GC-MS Chart of the aqueous solution (360°C, 20min.)

Fig.5 Reaction Mixture (230°C,4h)
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Fig.6 GC-MS Chart of the aqueous solution (230°C, 4h)
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Table 1 The various catalysts evaluated at 230°C, 4h

Catalyst Reaction ratio Giycol . Fumaric-aci'd
recovery ratio recovery ratio
No Catalyst 15.9% 33.7% 9.0%
CaCO3 30.8% 32.2% 1.2%
K3PO4 41.5% 58.6% 3.6%
KOH 96.9% 70.7% 21.8%
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Synopsis

Fiber Reinforced Plastics, FRP, applied for bath units and pleasure boats, are very difficult to be recycled.
Then, most of them are landfilled today. To accomplish the Horizontal Recycling Technology for FRP, Sub-
critical Water Hydrolysis were examined. Reaction temperature at 360°C , only 20wt% of the total thermo-setting
polyester resin existed in the reaction liquid as reusable matters due to pyrolysis of styrene bridges. To suppress
the pyrolysis, the reaction was conducted at 230°C , which the pyrolysis of styrene bridges was believed to oceur.
As a result of measuring the concentration of glycol and fumaric-acid in the reaction liquid, 71wt% of initial
glycol and 22wt% of initial fumaric-acid were existed. In addition, solid were extracted in thereaction liquid and
its weight corresponded 75wt% of initial total thermo-setting polyester resin. The molecular-structure study of
the solid was conducted and determined that the solid was styrene-fumaric acid copolymer. It was suggested
that it is usable as a raw material for a functionsl polymer. The result showed that 96wt% of initial total thermo-
setting polyester resin existed as reusable matters in the reaction liquid.
(Received April 10, 2006)




