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The Effect of Gangue Composition on the Behavior of the Fe,C Synthesis

Makoto EGASHIRA, Takayuki MAEDA, Hiroshi NAKAGAWA and Masakata SHIMIZU

Synopsis : The purpose of this investigation is to clarify the effect of gangue composition (Al,0,, CaO, SiO, and MgO) in the hematite pellets on the

synthesis of Fe,C pellets. Pure hematite pellets and those contained one, two or three kinds of the gangue compositions were reacted in the

atmosphere with H,~30vol%CH, gas mixture at 750°C.

It was confirmed that the Fe;C were produced when the pellets containing ALO, (1, 3, 5mass%), MgO (1, 3, 5mass%) and SiO,
(5 mass%) were reduced. All of the reduced pellets had the similar supecific surface area. However, the structure of reduced iron phase were

different form each other. The reduced pellets containing Fe,C had the iron phase with many micro pores, and the reduced pellets containing

no Fe,C had that with no micro pores.

For the pellets contained two or three kinds of the gangue compositions, it was recognized that the formation of Fe,C is suppressed by CaO

and promoted by Al,O;.
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Fig. 1. Particle size distributions of reagents.

Fig. 2. Characteristic X-ray image of pellets.
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Table 1. Properties of prepared pellets.

pellets diameter (mm) _ weight (g) porosity (%)
pure Fe203 11.5 2.8 32
1mass%A 1203 11.5 27 30
3mass%A1203 11 2.6 30
Smass%AL1203 115 2.6 36
1mass%CaO 11 25 25
3mass%Ca0 11 2.7 29
Smass%Ca0 115 2.7 35
Imass%SiO2 11.5 2.6 33
3mass%SiO2 12 2.6 38
Smass%SiO2 12 2.6 40
Imass%MgO 11 27 32
3mass%MgO 11 2.6 32
Smass%MgO 11.5 2.7 34
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Fig. 3. Apparent reduction curves.
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Fig. 4. Apparent carbon deposition degree curves.
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Fig. 5. XRD patterns obtained from some kinds pellets.
OFe,C; AFe; ®C

Table 2. Results of experiments of different pellets.

pellets Fe3C generation C deposition (g)

pure Fe203 A 0217
1mass%A1203 O 0.336
3mass%AL203 O 0.406
Smass%A1203 O 0.490
1mass%CaO X 0.167
3mass%Ca0O X 0.534
5mass%Ca0 X 0.679
1mass%Si02 X 0.074
3mass%Si02 X 0.121
5mass%SiO2 @] 0.365
Imass%MgO @] 0.571
3mass%MgO O 0.763
__5mass%MgO o) 0.870

QO :generation A :little generation X :no generation
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Fig. 6. XRD patterns obtained by 1mass% Al,O, and
1 mass% CaO pellet reacted for 55 min.
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Table 3. Specific surface area of several pellets.

pellets prepared 100%H2 H2-30vol%CHa4
reduction reduciton
pure Fe203 0.248 0.445 (80%) 0.462 (80%)
1mass%ALO3 0.190 0.555 (80%) 0.625 (80%)
Imass%CaO 0.137 0.386 (100%) -
(X 10°m’/kg)

pure Fe203 3

1{mass%Al20:
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2SS 2}

Fig. 7. Microstructure of reduced Fe.
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Fig. 8. Tllustration of Fe,C generation process.
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Table 4. Properties of pellets.

name AlO3 Ca0 Si02 porosity (%)
No.1 25 25 0 33
No.2 3 0 30
No3 4 1 0 30
No.4 0 25 25 32
No.5 0 1 4 37
No.6 25 0 25 40
No.7 2 1 2 34
No.8 225 0.5 225 37
No.9 3 1 -1 34
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Fig. 9. Apparent carbon deposition degree curves.
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Fig. 10. Results of experiments for the pellets containing 3
kinds of gangue compostion.
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