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CFRP Recycling Technology Using Depolymerization under Ordinary Pressure
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We have developed carbon fiber reinforced plastic (CFRP) recycling technology using depolymerization of cured epoxy resin
(EP) under ordinary pressure. Carbon fiber (CF) was recovered from used tennis rackets by dissolving EP with tripotassium
phosphate as a catalyst and benzyl alcohol as a solvent at 200°C for 10h. We were able to produce non-woven fabrics with the
recovered CF using a carding machine. With these fabrics we then produced recycled CFRPs, and measured their mechanical
properties. Their properties were nearly equal to the CFRP using commercial fresh CF non-woven fabric. At the same time, the
depolymerized EP cured with acid anhydride was analyzed with HPLC and NMR. Our results showed that the depolymerization
was proceeded by a transesterification to produce diesters and bis-diols, which can be used for recycled EP.
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Table 1 CFRP chemical recycling technologies in Japan

B B # O HE BERF A E HERR AL BEARRE
# L, #®AZEL13 SN KR REARKE Har{bmk
B E 500-700C EH 250-350C 300-400°C 200°C
E A BE BE 5-10 MPa 1-4 MPa BE
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Figure 1 A treated CFRP tennis racket, before (left) and after (right) Figure 2 A treated CFRP badminton racket, before (left) and after (right)
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Figure 3 SEM photographs of Recovered CFs
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Table 2 Results of single fiber tensile tests of recovered CFs
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Figure 5 Recovered CF non-woven
fabric
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Figure 4 Production of recovered CF non-woven fabric with a carding
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Figure 6 Recycled CFRP using recov-
ered CF non-woven fabric
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Figure 7 Tensile strength of recycled CFRPs Figure 8 Tensile modulus of recycled CFRPs
N L4
300 A HARRE
= 20
SHECFYy b
i
g
b 4
= 3
(GPa) 10
0 - - - 0 - - -
0 10 20 30 40 0 10 20 30 40
CF&H (vol%) CF&HE (vol%)
9 UUHA JILCFRPDH Fil & X10 Y41 7 IJLCFRPMDRA T iEMER
Figure 9 Bending strength of recycled CFRPs Figure 10 Bending modulus of recycled CFRPs
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Figure 12 Energy of recovered CF by dissolving method under Figure 13 A comparison of energy of a recovered CF by dissolving
ordinary pressure method under ordinary pressure with a fresh CF on the market
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