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Reduction Behavior of the Mixture of Iron Ore and Carbonaceous Material at High Temperatures

Tetsuya YAMAMOTO, Yoshitaka SAWA and Kanji TAKEDA

Synopsis : Reduction and gasification rates of mixtures of fine iron ore and coal char were measured for some types of coal char and ore at temperature

from 940°C to 1340°C. Experiments were carried out with an electric furnace by measuring weight losses of samples and gas composition

during reaction. The reduction rates were obtained by separating the weight loss of the fine iron ore reduction from that of the coal char gasi-
fication. The overall reduction rate of the mixture was controlled by the coal char gasification at 940°C and by the iron ore reduction at
1340°C. The reduction rate of fine iron ore and the gasification rate of coal char were formulated as functions of the particle size, type of raw

material, and temperature.
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Fig. 1. Schematic drawing of experimental equipment.

Table 1. Chemical composition of ores. (wt.%)

TFe FeO Sip ARO3 CaO MgO  Mn P S CW.
6230 011 431 260 004 005 019 0075 0014 325
5888 013 48 110 003 003 003 0036 0009 851
C | 5737 010 530 257 052 016 006 0042 0019 744

™ >

Table 2. Proximate analysis of carbonaceous materials.

Ash(%) VM F.C total S
coal char 3.6 0.6 95.8 0.32
charcoal 4.8 1.8 93.4 0.34
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Fig. 2. Typical changes of reduction degree R and gasifica-
tion degree R..
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Fig. 3. Effect of iron ore diameter on reduction rate.
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Fig. 4. Change in reduction degree for three kinds of iron

ore.
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Fig. 5. Effect of temperature on reduction rate for C ore.
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Fig. 6. Effect of diameter on reduction rate of C ore.
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Fig. 7. Change in reduction degree for two kinds of car-
bonaceous material.
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Fig. 8. Effect of temperature on CO/(CO+CQO,).
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Fig. 9. Arrhenius plot for the gasification rate constant k.
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Fig. 14. Change in the reactive surface area for C ore.
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Fig. 16. Change in reduction degree of C ore.
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: ML PR (m)
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CO ¥ LU CO, # ZRIE (mol/m?)

— Weo e
Weo
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t: IO (sec)
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Wo, Weoo: SO R 3 & OHINIER (g)
6 .
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