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Kinetic Study of the Rate of Reduction of Single Iron Oxide

Pellet under Pulsating Flow

Synopsis:

The fact that the rate of reduction of a hematite pellet under pulsating flow
under steady flow can de ascribed to the decrease of mass-transfer resistance in

Munekazu OHMI and Tatco Usul

is higher than that
the gas film. The

rate of reduction under pulsating flow is calculated by the use of an unreacted-core shrinking model and
Kiraura’s expression for a mass-transfer coefficient, and the following conclusions are obtained.

(1)
increase.
(2)
and in a high temperature range.
(3)
(4)

The rate of reduction under pulsating flow increases as frequency and amplitude of pulsation

Pulsating flow accelerates the reduction effectively especially in the early stage of reduction
This trend coincides qualitatively with previously reported results.
Optimum values of the pellet diameter and time-averaged flow rate are proposed.

When the pellet diameter and flow rate are not signiffcantly large, the effect of pulsating flow

increases gradually as N, gas percentage in binary bulk gas, H,-N,, increases.
(Recived April 25, 1973)
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Fig. 1. Mass-transfer from a single sphere under
pulsating flow; comparison of Kitaura’s

expression with others.
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Fig. 2a. Cross-sectional distribution of nondimen-
sional oscillating velocities in circular pipe

without time-averaged flow.
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Fig. 2b. Magnitude and phase angle distribution
of nondimensional oscillating velocities in
circular pipe.
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Fig. 3. Mass-transfer coefficients kg, krp1 under
steady and pulsating flow respectively, and
the ratio kgp1/kese as a function of (a)
temperature T, and (b) time-averaged
flow rate V.
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Fig. 5. Rate of reduction ny,; under steady and

pulsating flow as a function of fractional
redudtion F,

Fig. 6. Relative resistances A'¢j, A'qj and A'cj under
steady and pulsating flow with parameter of
fractional reduction F; reduction conditions
calculated and No marked are the same as
in Fig. 5.
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