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Effects of Gaseous Sulfide on the Reduction of Iron Oxide Pellets

Rokurs KuwaNo, Takao Oxu, and Ysichi OnoO

Synopsis:

Effects of addition of 5% of gaseous sulfide on the rate of reduction of iron oxide pellets were studied
in the temperature range of 800°C to 1 000°C. with the following results;

(1) The reduction rate was greatly decreased with the addition of COS and H,S respectively to CO
and H,.

(2) Analysis of the reduction rate based on the unreacted—core model and observation of the fractured
surface of partially reduced pellets by using a scanning electron microscope and an electron probe micro-
analyser demonstrated that the formation of dense FeS shells offered great resistance to the intraparticle
diffusion of reducing gas toward the oxide core, thus greatly retarding the reduction of pellets, and that
the partial penetration of the sulfide gas into the oxide core was also responsible to the decrease of reduction
rate.

Although the sulfide content of reducing gas in the present work is much higher than that of blast furnace
shaft gas, the present results will be helpful for better understanding of the behavior of sulfur in the blast

furnace shaft.
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1. Gas Cylinder 2. Flow meter 3. Furnace

4. Charcoal 5. Soda lime 6. Silica gel

7. Thermal balance 8. Sample 9. Thermo-couple
(Strain gauge type)
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Fig. Schematic diagram of the experimental
apparatus.
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Fig. 2. Fractional weight loss curves during the

reduction and the simultaneous reduction
and sulfidation reaction.

{ﬁ/%:j::,
v :
'y
/7 T

10

o
oo

o
>

o
™~

Fractional reduction(-)

o
N

0 20 40 60 80 100
t (min)

T (°Cc) 800 | 900 | 1000

co —— B —0—

CO-5%C0S | —m— —h— —.—

Fig. 3. Fractional reduction curves for CO reduc-
tion and 0.95 CO-0.05 COS simultaneous

reaction of iron oxide pellets.
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Fig. 4. Fractional reduction curves for H, reduc-
tion and 0.95 H,_0.05 H,S simultaneous
reaction of iron oxide pellets.
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Cross sections of partially reduced and sulfurized pellets.
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7. Temperature dependence of the reduction
rate parameteres ; K, and D,.

a: metallic Fe, b: FeS, 1: 800 °c, 2: 900 °c, 1000 °c.

Photo. 2. Scanning electron micrographs of fracture surfaces of metallic Fe layers after the reduction
with CO and FeS layers after the simultaneous reaction with 0.95 CO-0.05 COS.
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Scanning electron micrographs of fracture surfaces of metallic Fe layers after the reduction
with H, and FeS layers after the simultaneous reaction with 0.95 H,-0.05 H,S.
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Photo. 5. Characteristic X-ray scanning images (by EPMA) of FeO layer after the simultaneous
reaction at 900°C.

a): reduction, b): simultaneous reaction, temperature 900 ©C,
Photo. 6. Scanning electron micrographs of fracture surfaces of FeO layers after the reduction
and the simultaneous reaction.
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