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Lossless recycling of carbon fiber intelligent manufacturing technology
drives the development of a high-value closed-loop circular economy
for carbon fiber (Part 2)

Zhang Yougen
(Shanghai First Plastic Machinery Factory, Shanghai 201201, China)

Abstract: Aiming at the problems of severe fiber damage, high energy consumption and heavy pollution
existing in the fraditional recycling of carbon-fiber-reinforced polymer composites (CFRP), which restrict the
closed-loop development of the industry, this paper puts forward a new concept of intelligent manufacturing
for Al-driven*non-destructive recycling”of carbon fiber. It updates the cognition of Al-enabled non-destructive
carbon-fiber recycling, and defines its definition, advantages, processes and quality indicators. Systematic
research is carried out on waste pretreatment, non-destructive fiber dissociation, resin matrix optimization,
solvent-catalyst systems and green disposal of three types of wastes. Practical challenges of the technology
are analyzed and corresponding solutions are proposed. Examples of production-line development and
high-value application of regenerated carbon fiber show that Al-based precise dissociation with high
retention of filoer mechanical properties can convert carbon-fiber waste into high-performance regenerated
raw materials. This Al-powered non-destructive recycling scheme provides a new technical path for the
development of high-value closed-loop circular economy of carbon fiber.

Key words: Al; carbon fiber; dissociation; circular economy; research
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