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Table 1 Comparison of chemical recycling methods of thermosets

Pyrolysis Supereritical Solvolysis
Method j
Gas phase Vegitable oil Fluid Liquid phase Glycolysis Our method

Temperature  250~900°C 350°C 180~1000°C  200~440°C 150~250C {200°C

Pressure closed, ordinary ordinary 2~100MPa Ordzl:;PYZN ordinary~~20MPa  ordinary

. water,alchol, hydrogen

Solvent no vegetable oil phenol donor solvent glycol alcohol

Catalyst no no salt acid or alkali . salt
Grinding size <10mm < 5mm <1lmm <S5mm <1mm

Recyclate gas,oil oil monomer monomer,oil Oligomer Oligomer
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LiNH, : Lithium amide
0r NaOH ; Sodium hydroxide
KOH : Potassi um hydroxide
K,PO, : Tripotassium phosphate
K,PO,uH,0 : Tripotassium  phosphate n-hydrate
E90°Crdh
i| Solvent:DGMM:Diethylene glycol monomethylether

40 r

Solubility (%)

TINH, NeOH KOH K.FO, PO,

Catalysts
Fig.1 Solubility of FRP with various catalysts
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Fig.2 Solubility of FRP with various solvents
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Fig.3 Mechanism of depolymerization of unsaturated polyester
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Fig.4 Process of FRP depolymerization and recovered materials
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Fig.8 Nonwoven glass fabric using recovered glass fiber from
FRP (wet process)
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Fig.9 FRP using recycled nonwoven glass fabrics by hand
lay-up molding
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Fig.10 Mechanical properties of FRP using recovered glass fiber
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Fig.11 Mechanical properties of FRP using recovered filler from
FRP
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FRP Recycling Technology

Katsuji SHIBATA*

*Hitachi Chemical Co., Ltd. High Performance Materials R&D Center Recycling Technology Group
(Chikusei, Ibaraki, 308-8521 Japan)

Synopsis

Fiber reinforced plastics (FRP) are recycled to raw material and fuel in cement production. However, this
technology is unable to recycle from FRP to FRP and has a problem of cost performance. In order to recycle from FRP to
FRP, chemical recycling technologies are being developed by means of depolymerization of thermosets. Among them, the
technologies which are expected to be used for commercial production are reviewed. The FRP recycling technology using

depolymerization under ordinary pressure is also reviewed.
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