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Recent Progress in Ironmaking Technology for CO2 Mitigation

at JFE Steel
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Abstract:

In order to contribute of the prevention of global warming, the reduction of CO from the steel works becomes a

major issue imposed on the steel industry. A variety of new CO2 reduction technologies have been developed in the

past decade in the ironmaking area of JFE Steel. This paper focuses on some of the technologies developed in JFE

Steel, such as natural gas injection technology into the sintering bed and burden distribution control of blast furnace

with coke mixed charging. The outline of the technology and the effects of application are described.
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Fig.1 Schematic diagram of material flow in ironmaking
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Fig.3 Schematic diagram of heat pattern and ignition behavior
with hydrocarbon gas injection technology
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Fig.4 Hydrocarbon (HC) gas injection equipment at No. 1 sinter
plant in East Japan Works (Keihin)
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Fig.5 Effects of mixed coke ratio and sinter ratio on the
reduction degree at 1 200°C, and on high temperature
gas permeability of burden material
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Table 1 Comparison of the operational data for conventional charging (period A) and coke mixed charging

Conventional charging Coke-mixed charging After No. 5 Blast Furnance
(Apr. 6-May 8, 2004) (May 10-June 21) blown off (July 1-11)
Period A Period B Period C
Productivity (tm’*-d) 2.06 2.18 2.39
Reducing agent ratio (kg/t) 517.8 495.8 495.7
Coke ratio (kg/t) 412.4 396.1 395.1
Operation | NCO (= CO2/(CO + COy)) (%) 47.3 49.9 49.8
Shaft efficiency (%) 87.5 91.0 90.4
Gas permeability index 0.993 0.927 0.913
Stave heat loss (GJ/h) 40.6 31.8 29.5
Agglomerate ratio (%) 72.9 74.1 74.7
No. 4 Sinter ratio (%) 49.4 45.4 39.5
Burden
Mixed-coke ratio (kg/t) 60.0 109.0 116.3
Tumbler index of coke 400-6 (%) 84.4 85.3 84.9
Si Content in metal (%) 0.288 0.305 0.268
Tapping (MnO)/[Mn] 1.31 1.13 1.17
Tapping @ 7.53 7.43 7.45
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Fig. 6 Effect of methane gas injection on combustion and
gasification efficiency of solid injectants
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Fig. 7 Effect of gas composition on reduction degree, shrinkage,
and pressure drop
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Table 2 Comparison of operating results before and after
natural gas (NG) injection

Before NG | After NG
injection injection
NG rate (kg/T) 0 30
Productivity (Tm*-d)| 234 2.52
O Enrichment (%) 4.7 5.6
Permeability index at upper 023 023
part
Permeability index at lower 122 L11
part
CO2 Emission 100 97.7
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