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Abstract: The iron and steel industry is an important carbon dioxide (CO,) emission source in China. As a typical resource and energy-
intensive industry, accelerating low-carbon transformation and peaking carbon emissions is not only the high-quality development demand
for the industry, but also the objective requirements for achieving carbon peak and carbon neutrality. Considering the influence of
economic and social development, resource and energy utilization, process structure adjustment, low-carbon technology application and
other factors, we carried out an integrated scenario study on CO, emission peak path of the iron and steel industry by calculating the CO,
emission trends of the industry under different scenarios, analyzing the main driving factors of CO, emission reduction, and identifying the
key measures to promote the carbon emission peak of the iron and steel industry. The research results can provide support for policy
making on carbon emission control of the industry under the target of carbon peak and carbon neutrality. Based on the calculation results
of this study, the total CO, emissions of the iron and steel industry in China may reach an inflection point in 2020-2024. The peak values
of total CO, emissions of the industry are about 18.1x10%18.5x10° t. After reaching the peak, the total CO, emissions of the industry may
decrease by more than 3x10° t by 2030. The assessment results indicate that the production of crude steel is the key factor to determine
whether the carbon emissions of China's iron and steel industry can peak quickly. Meanwhile, increasing the utilization of scrap resources,

promoting cleanness of purchased electricity, and improving the energy efficiency of the system are important ways for the industry to
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peak carbon emissions and achieve emission mitigation effectively before 2030. Based on our estimates, by 2030, the contribution of

decrease of crude steel production, increasing scrap resource utilization, promoting clean electricity use, improving energy efficiency, and

applying cutting-edge low carbon technologies such as H,-DRI and CCUS will contribute to about 119%-52%, 34%-52%, 7%-20%, 5%-

13% and 2%-3% of the CO, emission reductions for the industry, respectively.

Keywords: peak carbon emissions; scenario analysis; emission estimation; driving force; control strategy
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Fig.1 Approach framework of the carbon peak pathway study for China's iron and steel industry
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Table 1 Assumed values of economic and social development

parameters related to crude steel production prediction in China
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Fig.4 CO, emission trends of the iron and steel industry under different scenarios in China
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Table 3 Estimation principle on the effect of CO, emission

mitigations of different factors for the iron and steel industry
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Fig.5 Dynamic evaluation results of CO, emission mitigation effect of different factors on the iron and steel industry
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