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Research on preparation of pellets with different metallization rates under

hydrogen-based shaft furnace condition

LIU Xicai', SHI Enze', ZHAO Zichuan', XU Jincheng', TANG Jue', CHU Mansheng'~’
(1. School of Metallurgy , Northeastern University ,Shenyang 110819 , Liaoning , China ;2. The State Key Laboratory of
Rolling and Automation( abbreviated as RAL) Shenyang 110819 , Liaoning , China )

Abstract: With the increasing pressure of carbon emission reduction in the iron and steel industry,the application of
hydrogen metallurgy technology can effectively reduce carbon emissions, among them, the gas-based shaft furnace
production process of hydrogen metallurgy has received extensive attention at home and abroad. The high metallization
rate DRI produced by the gas-based shaft furnace can be fed into electric furnace to produce high-quality steel , while
it can also produce pellets with a metallization rate of 50% as raw materials for blast furnace iron-making. Based on
the typical atmosphere and temperature conditions of hydrogen metallurgy, and comprehensively considering its
reduction behavior, the suitable process parameters for producing pellets with different metallization rates are
researched. The results show that, with the increase of temperature and hydrogen ratio in the reducing gas, the
reduction rate increases significantly, the strength decreases after reduction, and the reduction swelling index
increases. Under pure hydrogen and hydrogen-rich atmospheres ( HYL atmosphere is recommended ), 92%
metallization rate DRI is suitable for production at a reduction temperature of 1 000 °C . As for pure hydrogen
atmosphere at a reduction temperature of 950 °C and hydrogen-rich atmosphere (HYL atmosphere is recommended ) at
a reduction temperature of 1 000 °C ,it is suitable to prepare 50% metallization rate pellets.
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Table 1 Main chemical compositon of oxidized pellets

%

TFe FeO MgO Ca0 Si0, Al O, S

64.77 2.64 0.57 0.78 4.44 0.57 0.001
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Table 2 Scheme of pellet gas-based direct reduction
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Fig. 1 Pelletizing reduction experimental furnace
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Fig.2 Pellet reduction swelling experimental furnace
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Fig. 3 Area change of spheres with reduction time
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Fig. 4 Schematic diagram of pellet area calculation
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Fig. 5 Effect of reduction atmosphere on reduction ratio at different temperatures
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Fig. 6 Effect of reduction temperature of on reduction ratio at different atmospheres
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different atmospheres
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Table 3 Index of pellet reduction behavior under different atmospheres and temperatures

R Bzt 900 °C 950 C 1 000 °C 1 050 C
Midrex TR % 11. 66 14. 38 15.55 16. 30
T ARPUERE/ (N-P") 682. 80 597.20 291. 40 207. 20
BRI % 11.25 13. 58 14.78 15.98
it HARPUERE/(N-P") 750. 60 640. 20 389. 50 292. 20
H, R % 10.52 12.84 13.42 15.38
BARPUERE/(N-P") 854. 40 751. 90 436.20 337.10
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