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Raceway Smelting Reduction Process with Fine Iron Ore Injection from Blast Furnace Tuyeres

Kentarou Nozawa, Koichiro Suisata, Masakata Suvizu and Heinrich Wilhelm Gupenau

Synopsis : The knowledge on the microscopic reduction behavior of fine iron ore in hot reducing gas flow is indispensable to
accurate description of the extremely complex raceway combustion zone induced by PCI(Pulverized Coal Injection) and
Ol(fine iron Ore Injection) from blast furnace tuyeres. In the studies using the vertical flow reactor and the tube type
reactor where fine materials were transported by the pressure difference in the gas chambers, and thereby a short
residence time and a rapid heating rate of fine materials in the raceway combustion zone were simulated, the reduction
degree of fine iron ore as well as the reduction morphology were investigated in detail under the conditions of the
combined injection(PCI+OI) and the carbon coated ore injection. The experimental results revealed that the in-flight
reduction degree of fine iron ore was significantly increased mainly by the improved efficiency of contact of fine ore
particles with reducing agents. And the carbon coating of the fine ore surface achieved the most excellent condition

for promoting the in-flight smelting reduction.
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Table 1. Experimental conditions at the Vertical
Flow Reactor.

{Set up conditions>

R Carbon mixing | Tums | Inlet gas Qq
Injection type ratio[ %] [K] | composition | 10*[m3/s]
O 0
i N.,
Ore/Coal mixture | 13.1~48.2 | 1886 | CO50%- 2.5
~M =00,
Carbon coated ore ‘ 14.0 €0:50%

{Chemical composition of Hamersley specimen>

(mass%)
T-Fe l FeO Fe,0, SiQ, Al O, CaO MgO
62.94 ’ 0.11 89.87 4.4 2.71 0.06 0.06

diameter of ore particles: (48+4) X10~*m

{Proximate analysis of the coal specimen>
(mass%)

Moisture Volatile matter| Fixed carbon Ash

4.0 30.06 54.08 11.86

diameter of coal particles: <70X10~%m
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Fig. 1. Relationship between reduction degree of
ore and carbon mixing ratio with CO-CO,
inlet gas.
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Fig. 2. Relationship between reduction degree of
ore and carbon mixing ratio with N, inlet
gas. :
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Fig. 3. Cross section image of reduced ore particles
(by EPMA).
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Fig. 4. Schematic representation of rapid reduction
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Fig. 5. Schematic representation of the experimen-
tal appratus for carbon deposition on ore
surface.

Fig. 6. Deposited carbon layer on the surface of ore
tablet.
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Fig. 7. Cross section image of C coated ore after

reduction.
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Fig. 8. Reduction behavior of fine iron ore using
different injection materials.
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