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On the Evaluation of Mass Transfer Resistance through Gas

Phase in Reduction Kinetics of Oxide Pellets

Synopsis:

Yoichi ONo and Tadatsugu Joko

The problem of how to evaluate the mass transfer resistance through the gas phase surrounding an oxide

pellet during its reduction was studied experimentally.

Reduction experiments were carried out in which

NiO pellts were reduced by hydrogen at various flow rates between 0.5 and 8.0 Nl/min in the temperature
range from 800 to 1 000°C. The data were analysed by the graphical method of the so—called mixed—control

plot, which was proposed in the previous paper (Trans. ISIJ, 8(1968), p. 377).

It has been concluded

that the gas phase resistance should include the resistance due to the mass balance which takes into account
the dilution effect of produced gas as well as the gas—film diffusion resistance. :
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Fig. 1. Illustration of a method of estimating
the chemical reaction resistance and the
intraparticle diffusion resistance by means
of the graphical analysis of experimental
reduction data in terms of mixed-control
kinetics.
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Fig. 2. Experimental apparatus for gaseous redu-
ction of an oxide pellet.
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Photo. 1. Cross sections of partially reduced NiO
pellets.
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Fig. 3. An example of experimental data for H,-
reduction of a NiO pellet plotted accor-
ding to the schema illustrated in Fig. 1.
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Fig. 4. Estimated values of chemical reaction

resistance vs. flow rate of reducing gas
for Hy-reduction of NiO pellets at 900
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