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Research progress on selective depolymerization of waste plastics to
high-quality liquid fuels
LI Xinze, LUO Zhicheng", XIAO Rui"
(Key Laboratory of Energy Thermal Conversion and Control of Ministry of Education, School of Energy and
Environment, Southeast University, Nanjing 210096, China)

Abstract: As the plastic pollution problem intensifies, the recycling and reuse of waste plastics have
become global concerns. Converting waste plastics into high-quality liquid fuels is significant for
carbon resource recycling and reducing dependence on fossil fuels, especially in the context of China's
goals to achieve "carbon peak" and "carbon neutrality". This review summarizes the technologies for
converting waste plastics into liquid fuels, with a focus on the latest advances in catalytic pyrolysis,
microwave pyrolysis, and photocatalytic depolymerization. The article explores how key parameters
affect product selectivity and compares the commonalities and differences among the three technologies
in regulating liquid products: Catalytic pyrolysis relies on catalyst properties, microwave pyrolysis
utilizes thermal and non-thermal effects, and photocatalytic depolymerization uses light energy to
activate catalysts. These technologies provide multiple pathways for the high-value utilization of
plastics. Additionally, the article discusses the challenges and opportunities faced by targeted
depolymerization technologies for waste plastics in liquid fuel production and provides a forward-
looking perspective on future development trends.

Keywords: Plastic waste; High value-added utilization; Liquid fuel; Catalytic pyrolysis;

Microwave pyrolysis; Photocatalysis depolymerization
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plastics and its influencing factors
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Table1 Content of different plastic components

YL MI% FCl% V1% Al% S5k
0, O
PET 304 0.61 13.17 86.83 0 [17]
HDPE A~ 0 0.01 99.81 0.18 [18]
2 =3
pvc Y 0.80 630 93.70 0 [19]
LDPE o~~~ 0.30 0 99.70 0 [20]
PP Y Y 0.15 1.22 95.08 3.55 [21]
PS 0.25 0.12 99.63 0 [22]
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Table 2 Effects of different carrier gases on

product yields
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pyrolysis and conventional pyrolysis
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