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Development status and prospect on direct reduction process of
gas-based shaft furnace
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Abstract: Carbon emission reduction in the iron and steel industry is the focus of China’s efforts to achieve the goals of
“carbon peaking” and “carbon neutrality” ,and the development on direct reduction technology of gas-based shaft furnace
is of great significance to realize the low-carbon transformation of China’s iron and steel industry. The direct reduction
process of typical gas-based shaft furnace and its technical characteristics,such as Midrex, HYL-III and Energiron-ZR , are
introduced , the current development status on direct reduction of gas-based shaft furnace in China is summarized, the
development direction on direct reduction process of the gas-based shaft furnace is prospected, and in order to provide
reference for the development of low-carbon metallurgical technology in China’ s iron and steel industry,some suggestions
are put forward to improve the production capacity of the shaft furnace ,ensure the long-term operation of the shaft furnace,
and carry out the research of all-hydrogen direct reduction shaft furnace.
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Table 1 Ratio of world DRI production by different processes from 2016 to 2022 %
HERRETE 2016 4F 2017 4 2018 4= 2019 4¢ 2020 4F 2021 4¢ 2022 4
Midrex 64.8 64.8 61.5 60.5 60. 2 59.5 57.8
HYL/Energiron 17.4 16.9 15.7 13.2 12. 4 12.7 12.1
Pered — — 2.4 2.1 2.9 2.3 2.1
[\ 55 75 17.5 17.6 20.2 24.0 24.3 25.4 0.1

FHoAts 0.3 0.7 0.2

0.2 0.2 0.1 27.9
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Fig.1 Midrex process flow
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Fig.2 HYL-III process flow
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Table 2 Industrial construction gas-base shaft furnace projects in China
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