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Akira FukuzawAa, and Tsuposhi OzAKI

Synopsis:

‘The melting rate into iron melt of partly reduced iron pellets made from pure iron powder and iron
oxide powder by pressing has been measured. The effects of the kind of iron oxides in pellets and
the weight of pellets on the melting rate of pellets have been investgated. The following results are
obtained:

(1) FeO, FegO, and Fe,O; were identified in low reduction pellets produced commermally while
only FeO was found in high reduction pellets.

(2) The difference of melting rate among the pellets containing different iron oxides was small for
the constant content of oxygen in reduced iron pellts.

(3) The apparent activation energy of melting into iron melt of pellets containing FeO was 33
kcal/mol which was the same as that of those containing Fe,O,;, while that of those containing Fe;O,
was 21 kcal/mol.

(4) The maximum melting rate of pellets containing iron oxides was obtained at the range of 2.5
~3.5%C in iron melt.

(5) The melting rate of pellets into iron melt increased with increasing the weight of pellets.
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Table 1. Intensity of X-ray diffraction of powdered
pellets manufactured commercially.

Pellet#**
20* Standard**
No. 1 | No. 2 | No. 3 | No. 4
99.7 1-2 95 40 44 96
77.3 I1-3 56 23 23 58
74.2 M-3 | 7 32 38
72.0 W-3 9 —_ 22 32
67.3 M-5 — — 20 17
63.5 H-3 — — — 28
61.5 C-2 — 6 — 12
57.9 H-5 11 — — 26
52.4 I-1 300 250 250 300
50.4 M-4 14 — 26 30
49.1 W-1 17 — 71 56
42.2 w-2 15 — 39 50
41.4 M-1, H-2 — 15 114 114
38.5 H-1 — — — 76
36.6 C-1 — 23 8 22
35.0 M-2 — 6 21 47
33.5 C-3 — 9 — —
27.9 H-4 — — — 30

*:2=1.79021 A

%% : T : Pure iron, W : Wistite, H : Hematite, M : Magnetite.
C : Calcium aluminum silicate; Numbers show sequence of
the intensity.

dkk : No. 1 : Reduced in shaft furnace with 96% metallization,
5.7-9.5mm¢. No.2: Reduced in rotary kiln with 84%
metallization, about 14mmég. No.3 and No. 4 : Reduced in
shaft furnace with 55% metallization, under 2.8 mm¢ and
5.7-9.5mmé.
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Fig. 1. Dependence of the time for melting of

pellets on the content and the kind of
iron oxides at 1520°C.
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Fig. 3. Dependence of the time for melting of pellets containing (a) FeO and (b) Fe;O,
into iron melt saturated with carbon on temperature.
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Fig. 4. Dependence of the time for melting of pellets containing (a) FeO and (b) Fe;O4

on the carbon content in iron melt.
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Fig. 6. Relation between log v and (/T of pellets containing (a) FeO and (b) Fe;O,.
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the density of iron melt is 7g/cms3.
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