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Synopsis:

Reduction of molten iron oxide and FeO bearing slags with hydrogen-argon plasma was studied

using a water-cooled Cu crucible,

The weight of melts was 25 to 75 g, the flow rate of mixture gas

was 20 //min and DC electric power was 8.3 kW. Results obtained were as follows.
(1) The reduction of molten iron oxides proceeds linearly with time and the reaction rate is

proportional to the partial pressure of atomic hydrogen, Py.

Therefore, it is considered that the rate

determining step is the chemical reaction with hydrogen atoms formed by the thermal dissociation of

hydrogen molecules in the plasma gas.

(2) The rate of reduction of FeO bearing slags is lower than that of molten iron oxide and is

proportional to the FeO concentration in slag.

It is presumed that the reduction rate is controlled by

both the chemical reaction with dissociated hydrogen at the interface and the mass transport across

the boundary film of the molten slag.

(3) The reduction of molten iron oxide and FeO bearing slag with hydrogen-argon plasma takes
place only on the surface of the cavity formed by the momentum of plasma gas jet.
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Fig. 1. Experimental apparatus, composed of
plasma torch, water cooled Cu-crucible and DC
power supply.
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Fig. 2. Effect of total flow rate of plasma gas
(7%H,;-Ar) on the reduction behavior of molten
iron oxide.
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Fig. 3. Effect of H, gas concentration on the
reduction behavior of molten iron oxide with
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Fig. 4. Effect of H, gas concentration on the uti-
lization of H, gas during the reduction of molten
iron oxide with hydrogen-argon plasma.
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Fig. 6. Effect of total gas flow rate (15%H,-Ar)
on the reduction behavior of FeO bearing molten
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Fig. 8. Changes in concentration of slag compo-
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Fig. 9. Effect of H, gas concentration on the
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Table 1. Apparent rate of reduction k', and

concentration of hydrogen gas.

%% H, 5 10 15 20 25
k'Cmol-min-1]  0.035 0.056 0.082 0.09%6 0.097
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Table 2. Comparision of rate of oxygen removal between reduction by plasma and other processes.

Procedure Safnplc Reduction " Rate of oxygen Author
condition removal (g/cm?min)
Smelting reduction 109 Si0;-FeO slag 1600°C 0.064 SASAKIL et al. 27
by carbon
Smelting reduction by 309%S10;-FeO slag 1450°C 0.0128 Sucaka et al.z®
rotating carbon rod
Hydrogen reduction by Briquet of iron 1000°C 0.1 W. M., McKEwanZ?)
elevated pressure oxide 30 atm
Fluidized bed reduction Pulverized iron 900°C MORINAKA el al,3®)
at clevated pressures ore R.D>80% 3x%x10-3
R.D<80% Ix10-4
Smelting reduction by Reagent 15% Hj Present authorus
H,-Ar plasma Fe, 03 0.53
FeO slag 0.27

Fig. 13 X 9%:5.35(7,‘_)%.66 rieh
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