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Technological pathways and industrial advances in the high-end transformation of china's polyolefin industry
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(Shandong Yulong Petrochemical Co., Ltd., Yantai 265715, China)

Abstract : This paper introduces the supply-demand pattern of China's polyolefin industry and the localization status of various
high-end polyolefin products, briefly illustrates the transformation driving forces brought by market demand from emerging indus-
tries, sustained profit pressure and dual carbon constraints, and reviews the defects of existing studies that mostly concentrate on
single technical fields without systematic full-industry-chain review. It analyzes technical bottlenecks in three key segments: cata-
lysts, polymerization processes and application research, sorts out the practical applications of intelligent manufacturing in polymer-
ization regulation, new product development and full-process quality control, dissects the progress of deep processing technologies
including material modification, precision film manufacturing, and metal or wood substitution with polyolefins, and summarizes
industrial challenges such as homogeneous overcapacity, dependence on imported core technologies, high raw material costs and
prominent green trade barriers. The analysis demonstrates that structural supply-demand imbalance serves as the fundamental driver
of high-end transformation, while deficiencies in single-site catalysts and complete polymerization processes are major restrictive
factors. Intelligent manufacturing and deep processing facilitate industrial upgrading from production operation and value chain
extension respectively. It concludes that the high-end transformation of polyolefin industry is a multi-dimensional systematic project,
and points out that the industry should promote intelligent production, expand application markets of material substitution, improve
supporting deep processing systems, develop circular economy and build a collaborative innovation chain covering government,
enterprises, universities, research institutes and end consumers.
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Tab.1 Forecast of new market demand for high-performance polyolefins

Application field 2023 consumption base/(x10°* t) 2030 forecasted consumption/(x10* t) CAGR/%
Automotive lightweighting 15 40 15
High-end plastic-wood composites 20 60 18
Plastic building formwork 5 30 25
High-end logistics packaging 10 25 14
Total 50 155 20

Notes: CAGR is compound annual growth rate.
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