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Innovative Technologies to Mitigating CO, Emissions during Ironmaking
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Abstract

The predominant quantity of the CO, emissions from steel industry are generated by ironmaking.
Three technologies successfully developed for lowing CO, emissions by achieving the high-efficiency
blast furnace process, enhancing the reactivity of sintered ores, breaking-through the limitation
due to the reduction equilibrium, and increasing the productivity of coke oven, were introduced.
The reducing agent rate of blast furnace was lowered by decreasing SiO, content of sintered ores
and by decreasing the temperature of the thermal reserve zone in blast furnace using newly
developed agglomerate, RCA. The energy for coke-making was saved by the implementation of
SCOPE21 process. These technologies could decrease annual CO, emissions significantly. We must
go further for research and development, nevertheless, aiming the complete decarbonization of
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Production flow sheet of RCA implemented in Kyushu Works (Oita)
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Operational change of Oita No.1 blast furnace between
before and after RCA use

Without RCA | With RCA | Difference

Production t/d 13554 13815 +261
Reducing agent rate * 490.2 487.6 -2.6

Coke rate kg/tHM 338.7 324.7 —-14.0

PCR kg/tHM 151.5 162.8 +11.3
Ore composition

Sinter % 82.8 76.5 —6.3

Pellet % 1.7 49 +3.2

RCA % 0 2.1 +2.1
Hot metal temperature  °C 1530 1537 +7
Horizontal shaft probe data

Temperature °C 687 672 —-15

CO,/(CO+CO,)-100 % 37.1 38.8 1.7

*RAR includes carbon in RCA.
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Schematic diagram of SCOPE21 process flow in Kyushu

Works (Oita) and Nagoya Works
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Specifications of SCOPE21 process in Kyushu Works

(Oita) and Nagoya Works

Fluidized bed dryer 161t/h

Pneumatic preheater 106 t/h

Agglomerator 36t/hx2

Number of ovens 64

Dimensions of ovens W0.45xH6.7xL16.6m
CDQ 123t/h
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