204 B & i # 71 4 (1985) 2 &
lIIIll:ﬂllllllllllllllllllII|IIIIII © 1985 IS1]
X BBy A4 N0 CO Tk BB
IR k> - H0 %EY - EHE BT

Rate of Reduction of Liquid Wustite with CO
Tetsupa NAGASAKA, Yasutaka IcucHr and Shiro BAN-vA

Synopsis :

The reduction rate of liquid wustite contained in an iron crucible under Ar—CO, CO-CO, or Ar—CO-CO,
gas mixtures has been measured by using thermobalance at 1 400 and 1450°C. The experimental region
of partial pressure of CO was Pco=0.02—0.18 atm (Ar-CO) and Pco=0.07 —0.84 atm (Ar-CO-CO, and

CO-CO,).

The apparent reduction rate became constant in the region of gas flow rate above 2.5 //min.

Under

this experimental condition, the rate of reduction was controlled by the chemical reaction at the interface,

and was expressed by the following equation :
r=k(K,—a)Pco (g-oxygen/cm?-s),

where K, and « are the equilibrium constant of the reaction among gas, liquid wustite and solid iron, and

P¢o,/Pco in the gas phase, respectively.
expressed by the following equation :

The apparent rate constant of the chemical reaction, k., was

k.=1.18exp(—24 300/RT) (g-oxygen/cm?-s-atm).
The reduction rate of liquid wustite with CO was 6 times larger than that of solid wustite.
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Fig. 1. Schematic diagram of experimental
apparatus.
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Fig. 2. Some examples of reduction curve.
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Photo. 1. Examples of iron film for-

mation during reduction.

( t =reduction time in min. (a)-(f)
show the cross section of the samples
and (d’) shows the view of sample
surface. And (a)-(e) are in the iron
crucible, but (f) is in the alumina
crucible.)
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Fig. 3. Effect of gas flowrate on the apparent

reduction rate at 1400°C.
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Fig. 4. Effect of Pgo on the apparent
reduction rate.
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Fig. 9. Relation between apparent reduction rate
of solid wustite and (K,~— a)Pcg with Ar-CO and
CO-CO, mixtures.
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