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hematite (primory, secondary)
constituent magnetite
minerals calcium ferrite (acicular, columnar)
slag
sinter i
macro-pore between mineral grains
ore (tens to hundreds um in dia.)
P micro-pore in mineral grains
(less than about ten um in dia.) "
reducing kind and composition of reducing gas — CO, Hz, CO + Hy
gas impurity gas — K, Na, HzS, COS, etc.
reducing conditions ——sinter size, temperature, pressure, gas flow rate, etc.

Fig.1. Factors offecting. the rote of gaseous reduction of iron ore sinter.

(:) gas-film diffusion process

¥

@ intraparticle diffusion process
- 1 gaseous diffusion in macro-pore between mineral grains
(particle surface —» grain surface)

@- 2 combined gaseous diffusion and chemical reaction in micro-pore of grain
[: in case of homogeneous reaction in grain

(:)- 3 in case of topochemical reaction in grain

- 3 - 1 gaseous diffusion in micro-pore of reduction product of
grain in case of porous reduction product formation
(grain surface -» reaction interface)

(:)— 3 - 2 solid state diffusion in dense product layer of grain
in case of dense reduction product formation
J, (reaction interface -» grain surface)

(:) interface chemical reaction process

Fig.2. Elementary steps of gaseous reduction of sinter.
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Table 1. Chemical composition of sinters (wt%). g B
"3 & ‘//. O——0 SinterA
. 1 ‘ Ca0 3 = : A--A 4 B
. : : SOF &o-~ g---g ¢ C
|TFe| Fe0 | Ca0|5i02|Ah03| Mg0 4,2 SEETT b
Sinter A [59.55| 8.08| 6-98| 526 1.82 18 | 133 v w0 5 - e

s _B[59.29] 7.09| 7.68| 4-94| 1.78] 1.11 | 1-55

Potassium content (wt%)

C[58.69| 7.44| 8.39] 487|177 1.27} 1.72. . . ~ B _
~ D[57.66| 7.37]| 9-75|.4.94] 1.69] 115 1.96 Fig. 6. Effect of addition of K2CO3 on reduction rate
E

57.08| 4.10] 9.55| 5.68] 1.69 ] 1.55] 1-68_ (at 50 % reduction) of sinter.
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Photo. 1. Microstructure of sinter E after partial reduction.
(a) columnar calcium ferrite, showing the role of a macro-pore as a passage
~ of reducing gas to a mineral grain to be reduced.
(b) unassimilated hematite, showing homogeneous type of reduction.

(c) acicular calcium ferrite, showing topochemical type of reduction.
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