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Air consumption and waste gas emission of steel industry
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Abstract: By investigating the material metabolism between industrial system and the environment, the air was regard-
ed as a resource for metallurgy, and the relationship among air consumption, waste gas production, polluted materials
emission and the ambient air quality was established. Based on the survey of steel plants, the air consumptions and waste
gas emissions of BF-BOF route, including sintering, coking, iron-making, steel-making and steel rolling, were obtained
and compared with EAF route. The shares of materials consumption and waste gas emission of Chinese steel industry
were calculated on a ton-of-steel basis. It is shown that air consumption contributes more than 85% of the mass of materi-
als consumption. Thus, it is reducing the air consumption and waste gas emission that is of great significance to the re-
duction of polluted materials and improvement of air quality. The emission-reducing scenarios, such as oxygen-enriched
or pure oxygen combustion, waste gas recycle and reuse, and vertical-type sintering ore waste heat recovery were investi-
gated. It is pointed out that these operative technologies, as well as optimizing steel manufacturing process and develop-
ing EAF-route, are effective to reduce air consumption and the resulted reduction of particulate matters, SO, and NO,
emissions.

Key words: steel industry; air consumption; waste gas emission; pure oxygen combustion; waste gas recycle and re-
use; ambient air quality
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Fig.1 Mass exchange between industrial

system and nature
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Table 1 Air consumption per ton of crude steel of integrated steel plants
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Table 2 Waste gas generation and emission per ton of crude steel of integrated steel plants
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Table 3 Comparison of waste gas emissions between conventional and compact routes
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Table 4 Resource consumption and waste emission of Chinese iron and steel industry
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Fig. 2 Sketch of operating scheme of reheating furnace
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Table 5 Energy-saving and emission-reducing effects of reheating furnace working at

non-uniform heating scheme under different yields
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Fig. 3 Comparison of oxy-fuel and air-fuel combustion
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Fig. 4 Profile of component of sintering waste gas along

length direction of sintering machine
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Fig. 5 Sectional recycle technique of sintering waste gas of a 480 m’ sintering machine at Nippon Steel
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Fig. 6 Schematic diagram of shaft cooling device for

sintered ores
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