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Kinetic Analysis of Reduction of Hematite Powder to Magnetite with
CO-CO;, Gas Mixtures in a Batch-type Fluidized Bed ’

Takeaki MURAYAMA, Toshihide MATSUMURA, Rokuro KUWANO and Yoichi ONo

Synopsis :

Hematite powders were reduced to magnetite with CO-CO; gas mixtures in a batch-type fluidized bed
under the conditions of 700 ~ 900°C in temperature, 0.15~ 0.23mm in particle size, 2.67 X 10 ~ °m®/s
(STP) in gas flow rate. The reduction curves were analyzed based on the bubble assemblage model and
the perfect mixing model. It was concluded from the results of analysis that the bubble assemblage model
was more suitable for the analysis. In those models, the unreacted-core models for sphere or plate were
used for the reduction model of single particle. The rate parameters included in the unreacted-core model
were determined by using the reduction data. The value of chemical reaction rate constant did not vary
with the model for sphere or plate. However, the value of intraparticle diffusion coefficient in the model
for plate was smaller than ones in the model for sphere. -

Key words : hematite powder; fluidized bed; bubble assemblage model; perfect mixing model; unreacted-
core model ; reduction ; shape factor; rate parameter.
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Table 1. Characteristic values of samples. Table 2. Reduction conditions.
Mesh dy (mm) E,.,j(—) #, (—) Fes03 — Fe304
60- 70 0.23 0.641 0.350 Gas composition CO:CO; = 1% : 90
70-140 0.15 0.657 0.330 Gas flow rate 2.67 X 107 5m>/s (at 0°C, 0.1 MPa)
700, 800, 900°C

£, = 5120 kg/m’
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Fig. 1. Observed redution curves.
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Fig. 2. Comparison of calculated reduction curves
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Fig. 5. Comparison of calculated reduction curve

with observed data.
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Fig. 6. Temperature dependence of chemical reac-
tion rate constant kc.
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Fig. 7. Temperature dependence of intraparticle
diffusion coefficient De.
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