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Research and application of thick layer sintering process optimization

and energy conservation and carbon reduction technology
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Abstract: In the context of the “dual carbon” strategic goal iron and steel enterprises with high energy consumption and
high emissions urgently need to achieve green and low-carbon transformation through technological innovation. The energy
consumption of the iron and steel industry accounts for more than 15% of the total energy consumption of the national
industry and the energy consumption of the pre-iron ( sintering ironmaking) process accounts for about 60%~70% of the
total energy consumption of the iron and steel industry of which the sintering process accounts for 15% ~20% of the
carbon emissions of the steel industry. Therefore the sintering process is an important link in energy conservation and
carbon reduction. In this paper the sintering process is optimized by micro-negative pressure ignition zone control oxygen—

rich ignition mixture steam heating mixture moisture control and other technologies to optimize the thick layer sintering
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process and carry out technological innovation and application integration such as sintering waste heat recovery flue gas
internal circulation and intelligent control and develop a series of energy conservation and carbon reduction technologies to
improve the air permeability of the material layer and reduce the air leakage rate and increase the thickness of the sintering
bed to 900 mm. The results show that the unit consumption of blast furnace gas in the sintering process decreases to
37.44 m’ /t the solid fuel consumption decreases to 49.03 kg/t and the unit power consumption decreases to
19. 68 kWeh/t. Correspondingly the energy consumption of the sintering process ( discounted coal) decreases to

51.72 kg/t which is 4.42% lower than before. While the energy consumption of the sintering process is reduced its

carbon emission intensity is reduced by 4. 41% . The optimization of thick layer sintering process and the development of

energy-saving and carbon reduction technical measures can help enterprises achieve significant comprehensive economic
benefits and provide reference for energy conservation and carbon reduction work and green transformation and
development of the steel industry.
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Table 2 Changes in sinter return rate and flue gas CO

content before and after oxygen-enriched ignition

co /
1% 1% /( mg*m ™) (m’=t™)
19.08 73.80 6 394 51.60
15.74 76.20 5623 47.10
3.34  2.40 771 4.50
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Table 4 Energy consumption of activated carbon desulfurization and denitrification flue gas purification process

2023 2024

/(kget™") /(kget™)
0.1210 8.51 m’ /1 1.029 7 7.69 m’ /t 0.930 5
0.1229 4.42 kWeh/t 0.543 2 3.76 kW+h/t 0.462 1
0.014 0 0.20 m* /1 0.002 8 0.20 m’ /t 0.002 8
0.400 0 5.96 m’ /1 2.384 0 4.98 m’ /t 1.992 0
0.128 6 2.70 kg/t 0.347 2 3.46 kg/t 0.445 0
0.085 7 0.02 m* /1 0.001 7 0.02 m’ /1 0.001 7

— — 4.31 — 3.83
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Table 5 Changes in energy consumption in the sintering process from 2023 to 2024

2023 2024

/(kget™") /(kget™")
0.121 0 47.10 m’ /t 5.699 1 37.44 m’ /t 4.530 2
0.920 0 49. 58 kg/t 45.613 6 49.03 kg/t 45.107 6
0.1229 20. 17 kW+h/t 2.478 9 19. 68 kWeh/t 2.418 7
0.014 0 12.28 m’ /t 0.170 8 12.06 m’ /t 0.168 8

— — 53.962 4 — 52.2253
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