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Abstract: Due to the high dependence on foreign iron ore, enhancing the recycling utilization rate of secondary
iron resources is critical in China. At the same time, improving low-carbon transformation and high-quality
development is also an effective strategy. In this study, dynamic material flow analysis (MFA) was applied to
characterize the available scale of secondary iron resources and the iron stock and flow in China from 1949 to
2021 were analyzed. The results show that: () Domestic iron ore and imported resources are the main source of
the Chinese iron cycle. The cumulative net import of iron material and iron ore amounted to 9.07 billion tons and
the actual consumption of iron resources in China from 1949 to 2021 was 12.02 billion tons. @ In 2021, China’s
iron stock had reached 9.79 billion tons, and the per capita stock of iron reached 6.9 tons/person. However, the
per capita stock has not reached the average level of developed countries. Therefore, the iron stock will increase

further, and will continue to stimulate the massive consumption of iron ore resources. @) In recent years, the
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theoretical volume of iron scrap resources has continued to increase, reaching a total of 2.22 billion tons. By 2050,

it is predicted that the scrap capacity of secondary iron resources will reach 440-560 million tons, and the scale of

iron stock will reach 14.10-19.99 billion tons in China. Sufficient secondary iron resources are essential to

alleviating the primary supply gap. The research results indicate that strategies are required to accelerate the

construction of secondary iron resource recycling systems, guide the development and design of new all-scrap

electric arc furnace smelting processes, and comprehensively improve the recycling efficiency of secondary iron

resources. At the same time, the “double carbon” target is also an opportunity to force backward production

capacity out of the market to resolve the problem of overcapacity.

Key words: iron; material flow analysis; China; social stock; secondary resources
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Fig. 1 MPFA framework for the iron cycle in China
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Table 1 Iron commodity classification and iron intensity
in the entire iron industry chain
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Fig. 6 Trends in theoretical scrap and actual recycling
quantities of iron secondary resources in China from 1990
to 2021 (Data source: BIR, 2022; this paper)
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