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Correlation of Kinetic Parameters of High Pressure Reduction of Iron
Ore Examined with ¢8mm and ¢60mm Fluidized Bed Reactor

Yoshikazu SuzUK1, Sogo SAYAMA, Yasunori NISHIKAWA

Yoshinobu UEDA, Kyoji SATO, and Toshio SATO

Synopsis:

Fundr;mental data of size effect of a high pressure reactor for iron ore reduction are important for
commercialization of the process.

In this paper, the correlation between kinetic parameters of pulverized iron ore reduction with a
microreactor (8mm in diameter) and with a fluidized bed reactor (60mm in diameter) is presented.
The effect of the reduction temperature, hydrogen pressure, hydrogen flow rate and sample weight on

. - 1 .
the reduction rate are discussed on the basis of a first order reaction: In ——=£k-t, where S is frac-

tional reduction, £ rate parameter, and t time.

-7

The results indicated that reduction rate was much more influenced by hydrogen flow rate than by
hydrogen pressure. The reduction rate parameters obtained with the fluidized bed reactor were lower
than those with the microreactor by a factor of 0.4~0.6 at the same gas/ore ratio.
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Fig. 1. Reduction curves of iron ore in micro-

reactor under various hydrogen pressures (6~

36 kg/cm?).
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Fig. 2. Reduction curves of iron ore in a micro-
reactor under various sample weight (0.5~2g).
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Fig. 3. Reduction curves of iron ore in a micro-
reactor under various hydrogen gas flow rates
(0.07~0.34 molH,/min).
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Fgi. 5. Change in reduction rate and gas effi-
ciency analyzed by application of first order reac-
tion under various hydrogen pressures at 700°C.
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Fig. 6. Reduction curves of iron ore in fluidized
bed changing hydrogen pressure (5.3~10.5kg /cm?)
at 700°C, and the plots as a function of the first
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Fig. 7. Plots of reduction curves by In (1_1]>

in a case of changing gas flow rate (3,6, 12mol
H,/min) under 21 kg/cm? hydrogen at 700°C.
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Fig. 8. Effect of hydrogen gas flow rate on
reduction rate and gas efficiency.
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Fig. 9. Effect of hydrogen gas pressure on re-
duction rate and gas efficiency at 700°C with
flow rates of 3 and Gmolle/min.
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Fig. 10. Apparent activation energy of iron ore
reduction in fluidized bed.
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Fig. 11. Reduction rate and efficiency of both
reactors of the fluidized bed and the microreactor.
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Fig. 12. Correlation of reduction rates and gas
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Fig. 13. Change in reduction rate of the two

type reactors with case of changing sample weight
and hydrogen pressure.
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