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Challenges and Strategic Countermeasures for Copper Tailings
Management in China under the “Zero-Waste City” Initiative

GUO Dongfang', HOU Huimin?, XU He'345*
(1. College of Environmental Science and Engineering, Nankai University, Tianjin 300350, China; 2. Institute of Resource
and Environmental Engineering, Shanxi University, Taiyuan, 030031, China; 3. Institute of Ecological Civilization, Nankai
University, Tianjin 300350, China; 4. Research Center of Strategic Environmental Assessment, Nankai University, Tianjin
300350, China; 5. School of Management Science and Real Estate, Chongqing University, Chongqing 400045, China)

Abstract: The large-scale exploitation of mineral resources has strongly supported economic and social development; however, the massive
generation and long-term storage of tailings during mining and beneficiation have become a major challenge for the construction of “zero-
waste cities” in China. To support the scientific and refined management of tailings, this study takes copper tailings as the research object,
constructs a tailings generation accounting model, predicts future trends of copper tailings generation using dynamic material flow analysis,
and evaluates the pollution and carbon reduction benefits of copper tailings resource utilization through life cycle assessment. The results
show that: (D From 1950 to 2020, China generated a total of 5.56 billion tons of copper tailings, with East China and Southwest China
accounting for 37.1% and 26.0%, respectively, and the remaining regions together contributing for 36.9%. Under the carbon neutrality
scenario, the cumulative copper tailings generation from 2021 to 2060 is expected to reach 19.01 billion tons, approximately 3.4 times the
total generation from 1950 to 2020. @ The resource utilization of copper tailings can not only effectively absorb both newly generated and
historically accumulated tailings, but also deliver significant synergistic benefits in pollution and carbon reduction at the life cycle scale,
with environmental impacts reduced by an average of approximately 10%-30% compared to the baseline scenario. Meanwhile, the carbon-
reduction potential of different resource utilization pathways varies markedly under different provincial electricity-mix conditions. Based on
these findings, it is recommended that, under the ocntext of “zero-waste cities” development, tailings resource utilization should be promoted
in accordance with local conditions, source control should be strengthened, and a sustainable development model for the copper industry
should be established. In addition, risk prevention and control systems should be improved, tailings safety management capacity should
be systematically enhanced, and collaborative linkages among governments, mining enterprises, and resource utilization entities should be
strengthened. These measures will help advance the standardization, systematization, and sustainability of tailings management, providing
long-term and stable support for the construction of “zero-waste cities” and a Beautiful China.

Keywords: tailings; zero-waste cities; circular economy; material flow analysis; life cycle assessment
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