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Abstract
  Polyvinyl chloride (PVC) is a type of thermoplastic that is strong, easy to color, hard or soft, and not easily worn. Therefore, 
it is widely used in materials such as artificial leather, records, packaging materials, pipelines, electrical insulators, and flooring[1]. 
However, the significant consumption of PVC every year leads to the accumulation of a large amount of waste, which puts 
enormous pressure on environmental pollution. According to reports, approximately 8–11 million tons of waste plastics are 
discharged into the ocean every year, which will cause serious harm to marine life. Because of their light weight, good toughness 
and strength, plastics are widely used in plastic bags, packaging, automotive vehicles, electrical appliances, mobile phones and 
other electronic products. However, plastic (a synthetic resin) is mainly made from fossil oil and gas through polymerization, 
polyaddition, polycondensation, addition condensation and other polymerization reactions. It has a long life cycle and strong 
decomposition resistance [2]. With the widespread use of plastics, the pollution caused by waste plastics is gradually threatening 
the ecological environment and human health. According to relevant data, as of 2016, about 9 to 23 million metric tons of waste 
plastics per year were discharged into rivers, lakes and oceans and about 13 to 25 million metric tons per year were discharged 
into the land environment. If not regulated and treated, the discharge of waste plastics is expected to be twice as much as that 
of 2016 by 2025. Especially PVC, which releases a large amount of harmful gases during incineration, it is necessary to find 
suitable methods to effectively reuse it. On the other hand, the carbon fiber reinforced polymer (CFRP), as an advanced composite 
material, is widely used in industries such as aerospace, national defense, military industry, and civil use. It has advantages such 
as light intensity, light strength, high rigidity, high temperature resistance, corrosion resistance, fatigue resistance, good structural 
dimensional stability, good design, and large-scale overall molding. CFRP has high fatigue resistance and has a much lower 
cracking frequency compared to traditional alternatives such as concrete and steel. It can withstand the worst environmental 
conditions, such as humidity, rainfall, radiation, chemical exposure, etc., and will not corrode or deteriorate. With the rapid 
development of the economy, the use of CFRP in various fields is rapidly increasing, and the waste resin generated is also 
increasing day by day. The components in the waste CFRP are not degradable, so it is imperative to recycle and reuse CFRP.
  In this study, the physical and chemical properties of waste PVC and waste CFRP were preliminarily investigated, and  their 
thermal decomposition characteristics was analyzed compared with new materials. These data provide certain reference value for 
the future development of impact resistant plastic pipes. In addition, the large-scale recycling and utilization of discarded PVC, 
CFRP, and other waste materials have great significance in reducing environmental pollution, increasing added value, and saving 
resources.
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