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废塑料典型组分共热解特性及动力学分析

刘义彬，马晓波，陈德珍，赵磊，周恭明

同济大学

摘要： 废塑料混合热解的研究可为废塑料热解工艺的设计提供理论和实验方面的参考。该文选取生活垃圾中废塑料聚乙烯

(polyethylene，PE)、聚丙烯(polypropylene，PP)、聚氯乙烯(polyvinyl chloride，PVC)及其混合物做差热(differential thermal 
analysis，DTA)和热重(thermogravimetric，TG)实验，实验在氮气气氛下进行，温度从室温升到700 ℃，升温速率为10 ℃/min。讨

论了废塑料典型组分之间的相互影响，并采用Coast-Redfern法进行热解动力学分析，得到废塑料典型组分的共热解特性及反应动力学

参数。研究结果表明，由于废塑料混合热解时存在分子间自由基转移，PP促进了PE的热解，而PVC多烯共轭结构抑制了PE、PP的热

解；不同的温度区间内，废塑料混合热解时出现协同或阻碍效应；将混合物实验所得活化能Ee与线性叠加值Ec对比发现，废塑料混合

热解时存在的分子间自由基转移有效地降低了混合物的热稳定性，使其更容易热解。
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Copyrolysis Characteristics and Kinetic Analysis of Typical Constituents of Plastic Wastes

LIU Yi-bin, MA Xiao-bo, CHEN De-zhen, ZHAO Lei, ZHOU Gong-ming 

Tongji University 

Abstract: Study copyrolysis of typical constituents of plastic wastes can provide theoretical and experimental references 
for the design of pyrolysis technology of plastic wastes. Differential thermal and thermogravimetric (TG) experiments were 
made by using typical constituents of plastic wastes: polyethylene (PE), polypropylene (PP), polyvinyl chloride (PVC) and 
their mixtures over the range from room temperature to 700 ℃ at the heating rate of 10 ℃/min in nitrogen atmosphere. 
The mutual effects of typical constituents of plastic wastes were analyzed，and pyrolysis kinetic investigations were carried 

out by Coast-Redfern integration method. Co-pyrolysis characteristics and kinetic parameters of typical constituents of 
plastic wastes were obtained. The results show that PP accelerates the pyrolysis of PE whereas PVC decelerates the 
pyrolysis of PE and PP on account of the intermolecular transfer of free radical；Synergistic or impedimental effects 
present over the different temperature ranges during co-pyrolysis of mixed plastics；Comparing the experimental 

activation energy Ee with the linearly combined activation energy Ec of mixed plastics, stabilization of mixed plastics is 
reduced effectively as a result of the intermolecular transfer of free radical，which makes plastic wastes pyrolyse easily.
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