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Abstract; In order to further explore the smelting law under the oxygen-enriched blast furnace
operation, a previous blast furnace oxygen-enriched comprehensive model was revised to study the
thermal state of the blast furnace under different operating conditions. The results showed that
furnace cylinder injection of circulating gas can effectively offset the increase of fuel ratio caused
by oxygen enrichment operation, and in the low-oxygen enrichment operation, the blast furnace
can meet the upper and lower heat balance without spraying the circulating gas. Increasing the
amount of coal injection needs to correspond to increasing the oxygen enrichment rate, and
different coal injections have different oxygen-enrichment operating intervals. From the model,
the limit value of humidification under oxygen-enriched operation can be obtained, where the blast
humidity should not exceed 21.2 g/m’, and the corresponding oxygen enrichment rate maximum
is about 4. 6% .
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Fig. 1 Flow chart for

solving basic case
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Fig. 2 Variations of some smelting indexes with oxygen-
enrichment in the case of no top gas recycling
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Fig. 3 Variations of some smelting indexes with
oxygen-enrichment in the case of top gas
recycling
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Fig. 4 Variations of some smelting indexes with oxygen-
enrichment for the cases with and without top
gas recycling
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Fig. 5 Variations of theoretical combustion temperature
and top gas temperature with coal injection
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Fig. 6 Variations of top gas calorific value and bosh
gas volume with coal injection
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Fig. 7 Variation of feasible oxygen enrichment range
with coal injection
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Fig. 8 Variations of theoretical combustion temperature
and top gas temperature of oxygen-enriched
operation with blast humidity
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Fig. 9 Variation of feasible oxygen-enrichment range
with blast humidity
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