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Reduction of Fine Iron Ores in Gas Conveyed Systems

Synopsis:

Masaya Ozawa and Minoru TANAKA

High reaction rate of finely powdered iron ores was expected because of their large reaction surface. In
order to take advantage of this property, gas conveyed system was applied to the reduction of finely powdered
iron ores, and feasibility of the process was studied. Hydrogen reduction of very fine powder of pyrite cinder,
which had been very difficult by fluidized bed, proceded successfully in this way, and the capacity of pro-

cessing seemed to be larger than that of fluidized bed process for similar effective volume.

Hydrogen

reduction of fine iron ores by the gas conveyed system was largely affected by water vapor formed during

the reduction process.

Reduction of fine hematite ore by very dilute phase was studied and relations

between the rate constant and the vapor pressure were determined. From these relations, a rate
equation for high solid/gas ratio was derived. It was shown that this equation  was valid for relatively

concentrated solid gas systems.

(Received June 8, 1971)
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Fig. 1. Diagram of gas conveyed reduction unit.
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Table 1. Chemical composition of iron ores (%) .
T. Fe Fe(I) CaO Si0; AlL,Og P S Cu Zn
Pyrite cinder 1 57-13 3:25 0-66 10-45 12 0-013 1-46 0-17 0-17
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Fig. 3. Particle size distribution of fine Hamersley

ore.
100 . ,
e/."" O'7 9/min
2
80 / "/0'33 g/min
. //.
Ala ‘
< o /'Lo_l4g'glmm'__fo .
2 // / O’/U 5279/min
c 1178 9/min
E / I
S A0 1'419/min
] 40 G R R E—— T
o« //Ff/ ”/,.. _—_J—.o
,4// .//’o,-—o" 21’3 9/min
20 [720== — 950°C —|
A —— 850°C
=== 750
(0] | 2 3 4 5
Time (sec)
Fig. 4. Reduction of pyrite cinder for various
feed rate.
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Fig. 13. Reduction rate constant k& vs. H;O partial
pressure.
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800°C : k =0-285 (1—6°32 pu,0)
700°C : k =0-160 (1—6°44 py,0)
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Table 2. 1/f and corresponding equilibrium
value for FeO/Fe.

Temperature 1/ f quil‘cl};b}gtau(l)n/ P}’eE;IUC
900°C 0-161 0-381:
800 0-158 0347
700 0-155 0-316

* Calculated from equilibrium constants of EMETT & SHULTZ.
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Fig. 14. Reduction for various §/G at 900°C,
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