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Heat Transfer and Metallurgical Reaction of Iron Ore Fines Injected into

Raceway of a Small-scale Rot Furnace

Yukio KonisHi, Kanji TAKEDA, Seiji TAGUCHI and Takao HamaDA

Synopsis :

Influence of injected ore fines on the chemical and physical phenomena in and around the raceway was ex-
amined and the mechanism of silicon decrease in iron melt was experimentally investigated by using a

small-scale hot furnace.

(1) The temperature in the raceway decreases with increasing the amount of injected ore fines mainly due

to the endothermic reaction

(2) A part of injected ore fines remains inside of the raceway and shows high fractions of melting and
reduction. Both fractions of sample increase with the increase of the injection rate, as the proportion of

remaining ore also increases.

(3) SiO content in the gas and Si content in the metal in the dripping region above the raceway decrease
with increasing the injection rate, since SiO gas generated in the raceway can be absorbed by injected iron

ore at the molten state.

(4) Decrease of Si content in the metal by the reaction with FeO in slag formed by injected ore is negli-

gibly small in the dripping region below the raceway.
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Fig. 1. Gas composition and adiabatic gas temper-
ature in the raceway in the small experimental fur-
nace.
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Fig. 2. Gas composition and adiabatic gas temper-
ature in the raceway in Chiba No. 1 Blast furnace.

Injection conditions.

Blast furnace Experimental furnace

Blast volume
Blast temperature
Gas volocity

Injection rate

Injected ore Species

145 (Nm®/min tuyere)
960 (°C)

1 (Nm®/min tuyere)
800 (°C)
78 (m/s)

0~200 (g/Nm°)
MBR-PB

230 (m/s)

0~106 (g/Nm3)
MBR-PB

Particle size 50 (um) 50 (wm)
Hearth diameter 11.1 (m$ 0.40 (m¢)
Tuyere diameter 120 (mm¢) 32 (mm¢)
Raceway depth 1.4 (m) 0.11~0.15 (m)
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Fig. 3. Change of gas composition in the raceway
with ore injection.
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Table 2. Chemical composition and particle size of injection ore.

Chemical composition (%) Particle size (um) Mean
T.Fe FeO SiO, Al,03 Ca0 MgO S <297 <63 <44 size
68.6 0.10 1.16 0.93 0.03 0.05 0.002 100 (%) 80 (%) 60 (%) 50 (Wm)
Hopper Probe
—_——t——- Dust sampling
Ar ﬂ Powder feeder /,’ _______ ~
\
1 1
Y J : Probe (0Gas sampling
| = o000 -07‘-0—: O Particle sampling
1 § Sl A o Temperature
. Y T
Bfnk | & [ . 1
No : 0 50 100
= P NoS o ! Distance from tuyere nose {(mm)
_sat/ .G ]
Coke B I . . . ...
R— ! ) Fig. 6. Sampling and measuring positions.
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L® . .
. Ewe® 4 Sensor hole Table 3. Chemical composition of metal sample.
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hole & c Si S
=
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Fig. 5. Experimental furnace.
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Fig. 8. Melting ratio and reduction degree of the
raceway samples under different injection rates.
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Fig. 9. SiO, content in sampled particles.
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Fig. 10. Relation between ore injection rate and
dust content in gas.
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Fig. 11. Dust analysis by ESCA method.
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Table 4. Chemical analysis of dust from raceway.

Ore injection rate T.Fe Si0O2 Aly03 Ca0O MgO K20 » Na0 S
0 (g/Nm®) 1.77 53.70 21.67 2.98 1.86 2.11 0.66 0.53
50 . 16.81 65.60 1.18 0.19 0.76 3.25 1.29 1.00
100 13.75 45.35 9.25 0.79 1.11 2.06 0.69 1.30
150 26.26 38.62 0.76 1.15 0.45 5.49 2.15 3.12
Coke ash 6.3 51.8 27.5 4.1 1.2 1.4 0.6 0.5
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Fig. 13. Change in composition of drop materials.
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