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Overview of New Direct Reduced Iron Technology

Shinichi INABA

Synopsis : The technology of direct reduced iron production is reviewed for a look at the future trend of alternative iron source out of the blast furnace

route. High productivity direct reduced iron based on the demand on mini-mills has been established by the enlargement of furnace size and

high temperature reduction. New technical development in the alternative iron world is a conjunction with rotary hearth furnace and iron ore

agglomerate with incorporated carbon. The carbon composite agglomerate is reduced in the time less than 10 min at 1300-1400°C in the ro-

tary hearth furnace. The carbon composite agglomerate and rotary hearth furnace technology allows the recycling of residues due to the next

century.

Key words : ironmaking; direct reduction; direct reduced iron; rotary hearth furnace; DRI production; DRI usage; alternative iron; iron ore agglomerate

with incorporated carbon; carbon composite agglomerate; recycling.
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Fig. 1. Crude steel route on the ironmaking and steelmak-
ing manufacture.
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Fig. 2. World DRI production by process in 1999%.
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Fig. 3. World DRI production and trend by year®.
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Fig. 4. Consumption of DRI/HBI by furnace type in U.S.%.
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Fig. 5. Residuals levels in steel grade and charge ma-
terials®.
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Fig. 6. Operation results using HBI fine at Nakayama
Works®.
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Table 1. Shaft size and production capacity of MIDREX
process®®?",

Shaft internal dia. (m) Production (t/y)
4.25 250,000 to 350,000
5.0 350,000 to 550,000
5.5 550,000 to 800,000
6.5 800,000 to 1,200,000 |
6.65 1,200,000 to 1,360,000
7.5 1,360,000 to 1,800,000
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Fig. 7. Inﬂgge)nce of bustle gas temperature on production
rate*”).
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Fig. 8. Typical variation of product contents in a single
pellet with reaction time at 800°C*®).
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Table 2. Classification of DR plants on reductant source, furnace type and reduction temperature.
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Fig. 9. Schematic image of molten iron production process””.
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