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Production of Iron Carbide in CH,-H, Mixtures
Hiroshi Nakacawa, Takeaki Muravama and Yoichi Ono

Synopsis :

In order to investigate the optimum operating conditions for the Fe;C production from iron ore particles in CH,-H,

mixtures, experiments were carried out in a fixed bed or a fluidized bed in a flow of 3.33 X 10~3m?/s of CH,-H, mixtures

and temperature range from 650 to 950°C.

The present study has revealed the most appropriate conditions that ratio of CH, to H, is 40/60 and temperature is
750°C. Under these experimental conditions most of the reduced iron was converted into Fe;C for about 30 minutes.
But during reaction, a part of the Fe;C was decomposed into Fe and C, although Fe;C formed at 750°C was hard to
‘decompose in comparison with those formed at other temperatures.
During reaction, if unreduced FeO remained in iron ore it may accelerate the decomposition of Fe;C. Therefore,
porous iron ore is better to produce Fe;C than dense iron ore because of high reducibility of porous iron ore.
Key words : iron carbide ; cementite ; methane ; hydrogen ; reduction.
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Tablel. Chemical composition(imass%) and pore
volume(m?®/kg) of iron ore.

TFe FeO SiO2 AlO3 | Pore Volume
porousore | 6751 0.16 060 092 5.5x10°
denseore | 6800 056 1.08 057 3.0x10°
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Fig. 1. Equilibrium diagram for Fe-C-O-H system

at 675°C.
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Fig. 2. Effects of the ratio of methane to hydrogen
on the Fe;C product.
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Fig. 3. Effects of reaction temperature and reac-
tion time on the Fe;C product.
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Fig. 4. Comparison of the Fe;C product at 650 and
850°C between porous iron ore and dense
iron ore.
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Fig. 6. Comparison of the Fe;C product between
Fe,0; pellet and FeO disk.
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