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Dust Recycling System by the Rotary Hearth Furnace
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Abstract

Dust recycling technology by the rotary hearth furnace has been applied at Nippon Steel's Kimitsu
Works since 2000. The dust and sludge with iron oxide and carbon are agglomer ated into shaped ar-
ticlesand theiron oxideisreduced in a high temperature atmosphere. Zinc and other impuritiesin the
dust and sludge are expelled and exhausted into off gas. The DRI pellets made from the dust and sludge
have 70% metallization and are strong enough for being recycled to the blast furnaces. No. 1 plant,
which was constructed in May 2000 and has an agglomer ation method of pelletizing, recycles mainly
dry dusts. No. 2 plant, which was constructed in December 2002 and has an agglomeration method of
extrusion, does mainly sludge. The combination of thetwo plantsisa solution for recycling variety kinds

of dusts and sludge emitted in an lar ge scale steel worksas Kimitsu Works.
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Dust balance before construction of dust recycling plants
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Dust balance after construction of dust recycling plants
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Problems to be solved in dust treatment
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Raw material pretreatment and quality of reduced pellets
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Structure of the RHF along the rotating direction
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Process configuration of No.1 dust recycling plant (LDRP)
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Specifications of dust recycling plants

No. 1 DRP No. 2 DRP
Agglomerate Pellet (disc pelletizer) Wet processing (compactor)
Hearth diameter 20 m (at hearth center) 20 m (at hearth center)
Hearth area 230 m? 230 m?
Processing capacity 22t/ 17t/h
(green pellet base (dry)) 15,000 t/month 10,000 t/month
Green pellet diameter 5-20mm 5-30mm
Processing temp. 1,250 - 1,300 1,250 - 1,300 O
Retain time 10- 20 min 15- 30 min
Off-gas system Boiler, air heater, bag house Boiler, air heater, bag house
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Effect to decrease reduching agent rate (RAR) of blast furnace
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