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Carbon fiber reinforced plastic (CFRP) is a composite material comprising carbon fiber fabrics and matrix
resin. CFRP is used in a variety of applications including structural materials for transportation
equipment because of its high specific strength and excellent heat and chemical resistance. Epoxy resin
which possesses excellent properties derived from its three—-dimensional network structure, is usually
employed as the matrix resin of CFRP, while its recyclability is very poor since it is not meltable and
soluble. Therefore, from the viewpoint of effective use of limited resources, it is desirable to develop
a method of efficiently decomposing the matrix resin of CFRP and recycling both resin and carbon fiber

In this study, focusing on nitric acid decomposition as a recycling method of CFRP, the nitric acid
decomposition behavior of epoxy resin was investigated to find the structure suitable for nitric acid
decomposition. According to the analyses of the decomposed resins, it was found that the chemical structure
around the C-N bond and the ring structure affected the decomposition rate. In addition, the decomposed
resin was applied to an amine curing agent for epoxy resin. The recycled resin comprising hydrogenated
decomposed products showed higher tensile strength and comparable tensile modulus comparing to the virgin
resin, succeeding in creating the recycled resin without losing strength to the virgin resin. Furthermore,
the recovered carbon fiber was specifically analyzed and applied to recycled CFRP. The analyses revealed
that the recovered carbon fibers were almost intact, and the interfacial shear strength of the recovered
carbon fibers was comparable to that of virgin carbon fibers. Moreover, the recycled CFRP comprising
nonwoven fabrics made of the recovered carbon fibers showed the same tensile properties as virgin CFRP
comprising nonwoven fabrics made of virgin carbon fibers, indicating that the recovered carbon fibers
can be employed for composite materials in the same way as the virgin carbon fibers. These results will
greatly help to establish the practical recycling method for CFRP using nitric acid decomposition.




