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(a)—types and mechanical strengths of GFRPs; (b)—mechanical reinforcement benefits of CFRPs; (¢)—global composites

material market size and types of FRPCs.
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(a)—mechanical recycling; (b)—pyrolysis recycling; (¢)—chemical recycling;

(d)—virgin carbon fibers.
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Figure 4 Recycling model and research methods
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Table1 Changes in mechanical strengths of recycled glass fibers and aged glass fibers
FE il HPERL i /GPa P 5R B/ MPa BIE/ %
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Abstract: Fiber reinforced polymer composites (FRPCs) have been widely used in aerospace, transportation and other fields
due to their advantages of lightweight, high strength, corrosion resistance and heat resistance, and the scale of use is
expanding year by year. However, under the background of carbon neutral and carbon peak policy, a large number of
decommissioned and discarded composites have resulted in an increasingly serious waste and accumulation of resources and
there are problems such as complexity and difficulty of recycling and processing and low value-added of recycled products. The
main demand for the FRPCs fiber recycling industry lies in the need for more efficient recycling methods to improve industrial
efficiency and better retention of fiber performance to enhance its reuse values. Under the current situation of continuous
growth of FRPCs utilization, it is of great environmental and economic benefits to establish a perfect method system for
recycling and reusing waste FRPCs fibers. This paper focuses on three fibre recycling methods, namely mechanical recycling,
pyrolysis recycling and chemical recycling, the efficiency, environmental benefits and products of various methods were
analyzed and compared from the aspects of technical principle, process route and product characteristics. Among them,
mechanical recycling is easy to operate, but there are problems such as poor performance of recycled fibres and high pollution;
chemical recycling can achieve in-situ recovery of fibres, but it i1s still in the stage of laboratory exploration due to strict
requirements on reaction conditions and narrow applicability; pyrolysis recycling has the advantages of large scale, low energy
consumption and high maturity, and it has become the mainstream method of fibre recycling and the focus of the research at
present. In recent years, the research on fiber recovery methods has been developed and scale to a certain extent, and the
demand will continue in the future. Finally, the technical route, recycling equipment, performance regulation of recycled
products and their application prospects for efficient recycling of composite fibres are summarized and prospected.
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