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Pyrolysis and industrial application of waste plastics
YAO Lu,ZHU Jianhua, WU Bencheng, LIU Zongpeng
(College of Chemical Engineering and Environment, China University of Petroleum-Beijing, Beijing 102249, China)

Abstract : The treatment of waste plastics by pyrolysis can obtain high value-added products, which has both environmental
and economic benefits. The data regarding the production of plastic products, the production and recycling amounts of waste plastics
in recent years were analyzed, which showed that most of the waste plastics still failed to realize the reuse of resources. The effects
of reactor, catalyst and operating conditions on the pyrolysis of waste plastics were introduced. The appropriate pyrolysis processes
for waste plastics with hydrogen, light olefin gas, distillate oils such as gasoline and diesel as the main products in recent years were
reviewed. In addition, the dechlorination methods of mixed waste plastics containing polyvinyl chloride were summarized, including
low temperature heat treatment, alkaline earth metal dechlorination, adsorption dechlorination and hydrogenation pretreatment.

Finally, the industrial application of waste plastics pyrolysis technology at home and abroad in recent years was described in detail.
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Tab.1 Output of plastic products,amount of waste plastic and recycling of waste plastic in China in 2019—2023

Output of plastic . Amount of recycled Income of recycling of waste
Year pfoductsI;Mt Amount of plastic waste/Mt* waste plastic/lyvn[ﬂ plastic/(CI\}JIY biiion)[ﬂ
2019 81.84 63.00 18.90 100.17
2020 76.03 60.00 16.00 79.00
2021 80.04 62.00 19.00 105.00
2022 77.72 63.00 18.00 105.00
2023 74.88 62.00 19.00 103.00
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Fig. 1 Mass proportion of various types of plastics in recycled waste

plastics in 2023
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Tab.2 Physical properties of light fuel oil made from waste plastics
Physical property TEID L P _PPRS
Gasoline Diesel oil Gasoline Diesel oil Gasoline Diesel oil Gasoline Diesel oil
Viscosity(40 °C)/(mm’+s™") 222 2.23 2.12 4.20
Density/(g-cm ) 0.758 0.821 0.706 0.811 0.745 0.819 0.783 0.833
Motor octane number 76 79 80
Research octane number 85 88.8 86 96
Flash point/°C 90 92 82 71
Cetane number 62 56.5 63 61
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