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Recent Developments of Ironmaking Technology in JFE Steel
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Abstract:

Business background and recent developments of ironmaking technologies are reviewed during the last ten
years, including the JFE Steel establishment in 2003. The blast furnace strategy has changed from the high
reducing agent ratio, RAR, operation with high gas supply in 1990s to the high productivity and low RAR operation
after 2000. The blast furnace RAR has reduced to about 490 kg/t in 2007. The research and developments in

sintering and cokemaking process have focused on the improvements of productivity and quality of coke and

sintered ore to support a stable blast furnace operation.
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Fig.2 Productivity and number of operating blast furnace
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Table 1 Research and developments in blast furnace

Process Technology

3 parallel bunker bell-charging system

Burden charging High ratio coke mixed charging

High PC injection

Tuyere injection LNG injection

FIMPIT (Fiber in metallic tube for pig iron
temperature)
Hearth slag level model

Process control

Short-term revamping

Revamping Cast copper stave
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Fig.3 RARindex and charging system of blast furnace in JFE Steel
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Fig.4 Ratio of low grade ore in JFE Steel
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Table 2 Research and developments in sinter process

Process Technology

HPS (Hybrid pelletized sinter)
Limestone and coke breeze coating
granulation

Granulation process

Segregating slit wire

Charging device Magnetic branking feeder

Permeability slit at lower layer

interi hi . .
Sintering machine Pallet width extention

Off-gas treatment Activated coke process

Low SiO, sinter

Sinter quality RDI reduction

Hot stage X-ray CT analysis
Mathematical granulation model
Continuous ship unloader

No man operation system

Fundamentals and others

Pre-recuded agglomerates
Segregated granulation

Innovative process
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Fig.6 Ratio of low grade coal and strength
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Table 3 Research and developments in cokemaking

Process Technology

Coal pretreatment | Advanced curshing control

Advanced blending model

Coal blending Inert additions for coke size control

Large-scale flame gunning machine

Hot repair technique of coke oven brick work
Oven wall repair by the CVD method
Clearance management system

Life prolongation

High-speed automatic operation of coke oven

Automation machines
Online measureing of coal blend grain size
Enviromental . ..
. Coke oven with low NO, emission flue
protection

Coal charcterization with high-temperature
NMR

Caking coal fine coating

Carbon iron composite process

Fundamentals and
innovative process
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Table 4 Research and development in recycling and alternative
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Process Technology

Waste plastic Waste plastic injection at blast furnace

recycling Advanced waste plastic recycling
STAR process for stainless steel dust
STAR process for EAF dust
Automobile shredder residue recycling
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