JFE ¥t No. 22
(2008 4 11 H) p. 73-78

Hi-QIP 7O+ X (FH#*EE7 0+ X) ORFERE
Hi-QIP, a New Ironmaking Process
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Abstract:

A new coal based ironmaking process has been developed. The process produces iron pebbles free of minerals in
rotary hearth furnace using directly fine iron ore and fine coal. A feature of this process is using fine carbonaceous
material layer on rotary hearth as refractory, casting mold for melting iron and auxiliary reducing agents.
Therefore, the feature enables to melt reduced iron in the rotary hearth furnace without any trouble and to permit

fluctuation of mixing of raw material. The pilot plant was constructed and the tests using the pilot plant were carried

out. The operation lasted six days without any malfunction. The maximum productivity was 1.23 tmetal /m?d.
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Table 1 Specfication of the pilot plant

Hearth diameter 7m
Hearth width 1m
Burner 11

1823 K

Maximum temperature
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Photo 1 Outline of the pilot plant

k2 /X100y FRERICAVERHER
Table 2 Raw materials for the pilot plant

T-Fe Sio, | ALO, Ca0 MgO
Ore A 57.3 572 2.63 0.43 0.19
Ore B 67.7 1.10 0.54 0.03 0.04
OreC | 675 0.75 0.70 0.01 0.02
EC VM Ash S
Coal 85.7 6.7 7.1 0.54

FE.C: Fixed carbon VM: Volatile matter
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Table 3 Chemical composition of iron pebble

C Si Mn P S
Ore A 2.5 0.08 0.01 0.040 0.21
Ore B 2.1 0.04 0.01 0.027 0.25
Ore C 3.0 0.07 0.01 0.038 0.24
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Table 4 Chemical composition of slag pebble
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FeO Si0, AL O, CaO MgO
Ore A 9.8 31.9 154 36.4 1.4
Ore B 3.2 34.4 16.0 40.9 33
Ore C 5.5 29.9 17.6 36.3 0.1
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Fig.3 Productivity of Hi-QIP Process
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Table 5 Reaction equations used in the model

CH,+(1/2)0,—~>CO,+H, (Reaction 1)
C,H4+0,—2C0,+3H, (Reaction 2)
CO+(1/2)0,—CO, (Reaction 3)
H,+(1/2)0,—~H,0 (Reaction 4)
CO+H,0—~CO,+H, (Reaction 5)*

*Also considers inverse reaction
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Fig.6 CO supply from the hearth
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Table 6 Conditions of the calculation

Melting zone (Nm>/h) | Reducing zone (Nm?/h)
LNG | Air 0, |LNG| Air 0,
Burner 90.0 | 510.0 |110.0 |100.0| 620.0 |135.0
Air ratio 1.21 Air ratio 1.33
0.% | 35.02 0% | 35.13
Secondary air 200.0 55.0 300.0 80.0
0,% 38.04 0,% 37.63

LNG: Liquefied natural gas
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Fig.7 Gas stream lines from the secondary burners
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