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Formation of Iron Carbide in Fluidized Bed by the Reactions of Partially Pre-reduced Iron Ore with
CO-H,-H,S Mixtures: Influence of the Reduction Degree

Kazuhiro Y AGITA, Yoshiaki IGUCHI and Shoji HAYASHI

Synopsis : In our previous studies of the iron carbide formation, the iron ore particles were completely reduced to metallic iron and then the reduced

iron was carburized with CO-H,-H,S mixtures. However, the reactivity of the reduced iron seems to definitely influence the rate of the iron
carbide formation. Therefore, in this study, at the atmospheric pressure and 873K, iron ore particles of hematite were first reduced to various
reduction degrees with 50% N,—H,-H,S mixture and second exposed to CO-H,-H,S mixtures with ag=0.5. The remained iron oxides are re-
duced and then the fresh reduced iron ore of somewhat low sulfur contents is immediately carburized. It was experimentaily confirmed that
the lower the pre-reduction degree, the faster the carburization rate and the easier the formation of Fe,C, and free carbon. The recommended
condition for the fast and stable carbide formation is to be a low pre-reduction degree and the CO-H,—H,S mixtures containing less than 60%
CO. From the microscopic observation of cross sections of samples, a new knowledge was obtained that the remained wustite and reduced

iron are open to the reaction gas access through the pore of particles.
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Table 1. Chemical composition of the hematite used in this
study. (mass%)

Name T.Fe FeO Si0, AlL,O; | CaO S C.W.
Sanlshidro 68.2 0.42 0.89 0.43 0.01
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> Sampler

Sampler:
1. iron core
2. magnet
3. link
4. basket

: 5. pinchcock

', Reactor:
6. “free board”
7. silicone plug
8. fibre glass ribbon
9. reaction tube

(inside 23mm diameter)

10. protection tube
11. bed (iron ore)
12. distributor
13. controller
14. furnace

Sensors:
P. digital manometer,
P. pressure gauge,
TC. K-type thermocouple

Fig. 1. Schematic diagram of the fludized bed.
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Fig. 2. Variation in the composition of the pre-reduced iron ore particles by the reaction of 80%CO-H,~H,S mixture.
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Fig. 5. Variation in the content of free carbon by the reac-
tion of pre-reduced iron ore with 80%CO-H,-H,S
mixture.
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Fig. 6. Variation in the composition of the pre-reduced iron ore particles by the reaction of 60%CO-H,~H,S mixture.
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Fig. 7. Variation in the composition of the pre-reduced iron ore particles by the reaction of 40%CO-H,-H,S mixture. »
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Fig. 8. Variation of f, and F by the reaction of the pre-
reduced iron ore particles with 60%CO-H,-H,S
mixture.
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Fig. 10. Variation in the content of sulfer by the reaction of
pre-reduced iron ore with 40%CO-H,~H,S mix-
ture.
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Fig. 9. Variation of f, and F; by the reaction of the pre-
reduced iron ore particles with 40%CO-H,-H,S
mixture.
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Fig. 11. Variation in the composition of outlet gas from the
fluidized bed during the reaction of the sample of
Fpg=0.2 with 80%CO-H,-H,S mixture.

Fig. 12 Microscopic cross sections of the pre-reduced iron
ore particle by the reaction of 80%CO-H,-H,S
mixture for 2400s.
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