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Abstract

Characteristics of reduction and carbidization for hematite ore with a wide size range have been investigated at high tem-
perature(590~640°C) under H, and H,-CO gas mixtures. The apparent activation energy for reduction of hematite ore with H,
gas was found to be 20 kJ/mol. The weight loss by reduction was about 28% and the weight gain by carbidization was about
5%. The measured values of weight change were compared with those calculated from equation (3) & (5) and fairly good agree-
ment was obtained. The rate of carbidization was increased with an decrease in temperature, particle diameter and gas ratio(H,/
CO). The free carbon was increased with decrease in gas ratio(H,/CO). The rate of carbidization was increased with mixing of
H; gas but this effect was not proportional to fraction of H, gas. It was also found that the rate of carbidization was the maximum
in the H, gas fraction of 0.5. It is considered that H, plays a part as a catalyst for formation of iron carbide(Fe;C).
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Table 2. Compositions of gas media used for reduction and
carbidization

Cleaning N, (100)
Reduction H, (100)

Carbidization | H, (50~83)+CO (17~50)

Gas compositions
(vol. %)

Table 1. Chemical compositions and physical properties of raw ore

Chemical compositions T. Fe FeO Si0,

Al,O4 TiO, CaOQ, Mn, P, S Contained water

(Wt%) 63.49 0.37 4.32

2.33 0.11 bal. 3.55

True density(g/cm3) :4.50
Physical properties

Mean size : 13 pm(0~26 pm), 181 pm(150~212 pm), 231 pm(212~250 pm)
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Fig. 1. Schematic diagram of tubular reactor system.
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Table 3. Experimental conditions for reduction and carbidiza-

tion
Variables Conditions
Particle size 0~26 um, 150~212 pm, 212~250 um
Temperature 590~640°C
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Table 4. Mass change in step of reduction and carbidization

Before experiment — N, (2 //min)

Reduction = H, (2 /min),

Carbidization — CO+H, (2 //min)
H,/CO (1~3, vol. %)

Reduction : 6~20 min

Carbidization : 5~22 min

Ore weight 40g

Gas flow rate
and ratio

Reaction time

Weon (Wt%) 30-b
Ste] con. wt% C
P ) @ ’
Reduction
Fe,0; — Fe 30(28.1) 0 0
Carbidization
Fe — Fe;C 25(23.4) 5(4.7) 6.68
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Fig. 2. Effect of particle size on reduction degree with
reaction time at 590°C.
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Fig. 3. Effect of particle size on reduction degree with
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Fig. 5. Change of initial mass for reduction and carbidization
with various particle sizes.
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Fig. 11. Effect of temperature on carbidization rate with
various iron ore sizes in Hy-CO gas mixture.
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