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Sulfurization of Prereduced Sponge Iron Pellets by

COS-CO Gas Mixtures

Synopsis:

Rokurs KuwaNO and Yaichi ONO

The rate of reaction of carbonyl sulfide with metallic iron was studied by measuring the ratt of
sulfurization of sponge iron pellets in COS-CO gas mixtures at temperatures from 800°C to 1000°C.
The sponge iron pellets had been produced by hydrogen reduction of hematite pellets.

The results obtained are as follows:

1) The product shell layers were proved to be nonstoichiometric ferrous sulfide having the atomic

ratio of S/Fe=1.06.

2) Negligible amount of carbon was deposited on the pellets in the stream of 59, COS-CO gas

mixture.

3) The sulfurization reaction was analyzed on the basis of the unreacted-core model and it was
found that the reaction was controlled by the following three steps; the gas-film mass transfer, the
intraparticle gaseous diffusion, and the chemical reaction at the sulfide-iron interface.

4) The chemical reaction rate constant k, and the effective intraparticle diffusion coefficient D, are
expressed respectively by the following Arrhenius type equations:

log k,=3.053—13400/2.3 RT
log D,=4.746—30430/2.3 RT

It is noteworthy that temperature coefficient of D, is fairly greater than that of %;, which results in the
predominant contribution of chemical resistance to the over-all resistance even in higher temperatures.
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Fig. 1. Experimental apparatus for gaseous sulfu-

rization of sponge iron pellets.
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Fig. 2. Pickup of sulfur vs. time of sponge iron
pellets. (gas mixture 69, COS-CO, gas
flow velocity 2.2 N1/ min)
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Cross sections of partially sulfurized
sponge iron pellets.
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Photo. 2. Scanning electron micrographs of fracture surfaces of partially sulfurized sponge iron

pellet at 1000°C .
a) FeST layer
c) FeSTl layer

5

b) FeSI-FeST boundary layers
d) sponge iron layer
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Table 1. Results of chemical analysis of C, S and Fe in FeSI, FeST[ and metallic iron layers.

/Tem‘p.

Fig. 3. X-ray diffraction diagram of FeS layer

produced by sulfurization of sponge iron

by GOS-CO mixture at 900°C .
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Fig. 4. Comparison of the weight of carbon depo-

sited on sponge iron pellets in pure CO
and 59 COS-CO atmospheres at 800°C .
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Fig. 5. Plots of chemical reaction control.
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