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Effects of the Oxygen and Sulphur Potentials in Reducing Gas on
the Reduction Rate of Wustite and Morphology of Reduced Iron

Shoji HAYASHI, Yoshiaki IGucHI and Jiro HirAO

Synopsis :

The reduction of dense wustite plates has been investigated in the temperature range from 600 to 1 200°C
by hydrogen containing hydrogen sulphide and water vapor of various contents in such proportions that
metallic iron remains stable.

When the wustite reacts with pure hydrogen at the temperatures except 800°C, the reduction rates are the
largest in all the conditions and the reduced iron is porous. At 800 and 1 000°C, sulphur in gas of the
activity not to form iron sulphide enhances extremely the reduction of wustite due to the conversion into
porous iron from the dense iron formed by the addition of H,O in H,, and on the contrary sulphur of extremely
low activity retards the reduction due to the formation of dense iron even in no addition of H,O. The
enhancement of reduction by sulphur in gas is observed even under the high oxygen potential near the
equilibrium between iron and wustite at 1 200°C. However, the reduction proceeds to a negligible extent
in the sulphur-bearing gas of the high oxygen potential at 800°C. At 1000 and 1 200°C, sulphur in hy-
drogen not to form iron oxysulphide liquid coarsens particles of reduced iron with the lowering of the re-
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duction rates of wustite.
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Fig. 1. Reduction curves of wustite plate
at 1000°C.
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Fig. 2. Reduction curves of wustite plate
at 800°C.
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Fig. 3. The relation between the time at half
reduction of wustite and Py,s/Py, in Hy-H,S

mixture.
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Fig. 4. Effects of the oxygen and sulphur poten-
tials in H,-H,0-H,S mixture on the reduction
rate of wustite and morphology of reduced iron
at 1 000°C. (@ : The formation of iron oxysulphide
liquid over wustite surface.)
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((a)~(f): reduced at 1000°C, (g) and (h): reduced at 1200°C. RO and RS indicate Py,0/Pu, and Py,g/Pg; in
H,-H,O0-H3S mixture. F: reduced iron, W : wustite, L : iron oxysulphide lipuid.)

(a) RO=—RS=0(R=0.27), (b) RO=0, RS=5.5x10-5(R=0.41), (c) RO=0, RS=1.0x10-?(R=0.11), (d) RO=0,
RS=2.0%10-3 (R=0.06), (e) RO=0.30, RS=0 (R=0.29), (f) RO=0.30, RS=2.0x10-3 (R=0.14), (g) RO=
0.60, RS=0 (R-0.44), (h) RO=0.60, RS=1.0x10-3 (R=0.27).

Photo. 1. Cross sections of the partially reduced wustite.
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