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Operation Conditions of Iron Ore Sintering Process Combined with
Oxygen Enrichment and Exhaust Gas Recirculation System

Hidetoshi Nopa, Noboru SAKAMOTO, Koichi ICHIKAWA, Satoshi MACHIDA and Shoichi ROKUGAWA

Synopsis : An advanced sintering process was proposed on the basis of mathematical models and was verified by pot tests. This process is characterized

by combining exhaust gas recirculation with oxygen enrichment in order to meet the future environmental regulations as well as to keep the

productivity. The main results obtained are as follows :

(1) The models clarify that the introduction of the oxygen enrichment in the first half and the exhaust gas recirculation in the latter half

of the sintering process gives better coke combustion rate and sinter quality than other possible alignments.

(2) The models also show that with the constant O, quantity provided, the concentrated O, supply in a short time helps reduce the sinter-

ing time because of the balance between combustion rate and cooling rate of the sinter bed.

(3) The pot test results were in good agreement with the models. The suitable O, content of 28~30% and O, injection time of 2~3 min

were consequently obtained.

(4) The proposed process did not cause the deterioration of sinter qualities such as reducibility although the change in O, content would

affect the occurrence of hematite/magnetite phase in sinter microstructures.

Key words: sintering process; oxygen enrichment; exhaust gas recirculation; iron ore sinter; productivity: sinter qualities; coke combustion; mathematical

model.
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Fig. 1. Mass transfer model in a quasi-particle.
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Fig. 2. Temperature distribution in sintering bed evaluated by the simulation model.
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Fig. 4. Simulation results showing influence
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Fig. 5. Experimental apparatus for the sintering test.

Table 1. Raw material conditions of pot tests and target
Ca0/Si0, and SiO, of sinter products.
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Bedding fine 89.79
Silica stone 0.18
Lime stone 7.90
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Fig. 6. Effect of O, content on characteristics of the sinter-
ing process.
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sinter products.
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H:Hematite, M:Magnetite, CF:Calcium ferrite,
S:Slag, P:Pore

(a) Base(02=21vol%) (b) 02=35vol% (c) O2=11vol%
Fig. 8. Effect of O, content in injection gas on the exhaust

gas composition.
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Fig. 9. Microstructure of sinter products.
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Fig. 14. Pot test conditions under a constant amount of in-
jecting oxygen.
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