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Pathways for medium- and long-term sustainable supply of typical strategic
metals in China in context of carbon neutrality

Abstract

Mineral resources are fundamental materials for economic and social development. Irrational exploration,
utilization and consumption not only undermine the security of industrial chain and supply chain, but also
seriously damage ecosystem. A new round of technological revolution and carbon neutral strategy is
reshaping the global innovation distribution and technical structure. As China's economic and social
development advances into post-epidemic stage, the supply and demand structure of strategic metal
resources has experienced profound changes. The security challenges extend from traditional security of
access to resource to the entire chains, including extraction, processing, use and recycling. China's solid
waste generation has grown rapidly along with economic development, but its recycling rate is still low,
leading to the loss of a large scale of resources. In the future, the collection and recycling system of
secondary metals should be enhanced, management systems for classification and grading of resources
and reserves of secondary resources should be established, and national systems and standards for
efficient resources utilization should be developed. The above measures are designed to guarantee the
optimal internal circularity and self-sufficiency of strategic metals resources, which helps alleviate the
dependence on other countries.
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Figure 1 Basic framework of substance flow analysis for strategic metals
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Figure 2 Global substance flow of typical strategic metals (10 t)
(a) %2k (2015 %4%8), (b) 484/ (2010—2020 4 & 4 48), (c) 4£4&/F (2019 F44%); FrkMmm R A HIE K0,
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(a) cobalt in 2015, (b) indium in 2010—2020, (c) niobium in 2019. The thickness of the arrow indicates the size of data. Data source
from Refs. [7-10]
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Figure 3  Global mining and smelting amounts of typical strategic metals from 1900 to 2022
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Pathways for medium- and long-term sustainable supply of typical

strategic metals in China in context of carbon neutrality

ZENG Xianlai' LIJinhui' GENG Yong” HAO Han’® HUANG Weirun' SUN Xin®

(1 School of Environment, Tsinghua University, Beijing 100084, China;
2 School of Environmental Science and Engineering, Shanghai Jiao Tong University, Shanghai 200240, China;
3 School of Vehicle and Mobility, Tsinghua University, Beijing 100084, China)
Abstract Mineral resources are fundamental materials for economic and social development. Irrational exploration, utilization and
consumption not only undermine the security of industrial chain and supply chain, but also seriously damage ecosystem. A new round
of technological revolution and carbon neutral strategy is reshaping the global innovation distribution and technical structure. As
China’s economic and social development advances into post-epidemic stage, the supply and demand structure of strategic metal
resources has experienced profound changes. The security challenges extend from traditional security of access to resource to the entire
chains, including extraction, processing, use and recycling. China’s solid waste generation has grown rapidly along with economic
development, but its recycling rate is still low, leading to the loss of a large scale of resources. In the future, the collection and
recycling system of secondary metals should be enhanced, management systems for classification and grading of resources and
reserves of secondary resources should be established, and national systems and standards for efficient resources utilization should be
developed. The above measures are designed to guarantee the optimal internal circularity and self-sufficiency of strategic metals
resources, which helps alleviate the dependence on other countries.

Keywords metals, recycling, urban mining, sustainability, industrial chain

Bk FRRFHRFEFREANARLR . EBHRANBRIRTH = 5B %25 R ¥ . E-mail: xlzeng@tsinghua.edu.cn

ZENG Xianlai Associate Professor of School of Environment, Tsinghua University. His research focuses on urban mining and

circular economy. E-mail: xlzeng@tsinghua.edu.cn

BB RS REREARIHAFE IRFREHFHIL. 2B AR E TSR E B F.
E-mail: ygeng@sjtu.edu.cn

GENG Yong Chair Professor of School of Environmental Science and Engineering, Shanghai Jiao Tong University. His research

focuses on circular economy and environmental management. E-mail: ygeng@sjtu.edu.cn

BitmiE: LA

*Corresponding author

® FEAEI w1 | 1109



	Pathways for medium- and long-term sustainable supply of typical strategic metals in China in context of carbon neutrality
	Recommended Citation

	Pathways for medium- and long-term sustainable supply of typical strategic metals in China in context of carbon neutrality
	Abstract
	Keywords
	Authors

	tmp.1698390362.pdf.37hCf

