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Development of Temperature Control Technology by Gaseous Fuel and
Oxygen in Iron Ore Sintering Process
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Abstract:

Reduction of CO2 emissions has become an urgent issue as represented by the SDGs in recent years, and at the
same time, the iron and steel industry is also strongly required to reduce CO2 emissions from the ironmaking
process. In JFE Steel, the gaseous fuel injection technology (Super-SINTER®) was developed and installed to actual
sintering machine in 2009. In this technology, the predetermined amount of hydrocarbon gaseous fuel injection from
bed surface extended holding time over 1 200°C at which liquid phase sintering occurs. This technology was applied
to a plant, and by the reduction of coke usage in sintering and blast furnace process, a maximum CO3 reduction of
60,000 t/y was achieved. Moreover, by controlling combustion rate of coke and gaseous fuel with gaseous fuel and

oxygen injection technology (Super-SINTER® OXY), improvement of further extension of holding time over 1 200°C

was successfully achieved.
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Table 1 Comparison of sinter productivity and quality between
call coke method and LNG injection method
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Coke 5.0 mass % Coke 4.6 mass % and LNG0.4 vol. %

(Conventional method)

Macroscopic
image of
red-hot region
with quartz glass pot

Red-hot ¥
region width
=60 mm

(LNG injection method)

Red-hot
region width
=150 mm

Sintering time (min.) 16.0 16.7
Shatter index (%) 70.7 729 (+2.2)
Sinter yield (%) 69.0 728 (+3.8)
Productivity (t/h'm?®) 1.56 1.64 (+0.08)
JIS-RI (%) 64.5 70.4(+5.9)
JIS-RDI (mass %) 36.1 283(—17.8)
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Table 2 Effect of gaseous fuel injection method on temperature distribution measured
by thermography at 250 s after ignition

Coke 5.0 mass %
(All coke method)

Coke 4.6 mass %
and LNG 0.4 vol. %
(LNG injection method)

Video

Thermography

Video Thermography

Combustion
conditions
during
sintering
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Fig.1 Effect of gaseous fuel injection method on temperature
distribution with mathematical model at 600 s after
ignition
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Fig. 2 Change of mineral texture with LNG injection method
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Fig. 3 Effects of LNG injection method on temperature distribution at Keihin No.1 Sinter Plant
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Fig.4 Change in operational result and quality with LNG injection method in comparison

with all coke method
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Table 3 Observation results of combustion behavior in sintering bed by video camera and thermography
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Fig.5 Schematic diagram of heat pattern and ignition behavior
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application
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