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Pore Radius Distribution of Iron Reduced from Magnetite and
Woustite Containing Al,O;, CaO or MgO
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Synopsis:
The pore-radius distributions in the reduced iron from magnetite and wustite containing several foreign
oxides were measured by the mercury penetration method, and the cross sections of the wustite grains in

the partially reduced samples were observed.
The following results were obtained.

(1)  Woustite grains reduced from magnetite containing Al,O, are reduced nontopochemically and the

micro pores are formed in the reduced iron.
a starting material contains Al,O,.

However, this behavior is not observed when the wustite as

(2) Woustite grains which are reduced from magnetite and wustite containing CaO are reduced non—
topochemically and the pore radius becomes larger with increasing the quantities of CaO.

(3) Woustite grains containing MgO are reduced topochemically as in the case of pure wustite grains
and the addition of MgO gives little effect to the pore—radius of reduced iron.

(4) Itis concluded that those effects of Al,O; and also CaO can be found when the compounds of the
foreign oxides with iron oxides are precipitated in wustite during the reduction.
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Fig.1. Lattice constants of magnetite and magnetite
containing CaQ or AlLO;. The dotted line
shows the solubility limit of CaO in magnetite.
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Fig. 2. Pore-radius distribution of magnetite and
magnetite containing foreign oxides.
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Fig. 3. Effects of Al,O3 and GaO on the pore-radius
distributions of reduced (at 795°C by H,)
iron from magnetite. One sample of magne-
tite containing 3.69 mol9;, Al,Oj3 was reduced
by 8025C0-209,CO,.
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Fig. 4. Effects of 'Al,O,; and CaO on the pore-radius
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iron from magnetite.
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Fig. 5. Effects of AL,O3;and CaO on the pore-radius
distributions of reduced (at 985°C by 95%
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Photo. 1., Cross sections of partially reduced pure magnetite at 795°C by H, (Reduction

degree : 352) (a) Waustite (b) Wustite and metallic iron shell.
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Photo. 2. Cross sections of partially reduced magnetite containing 7.3 mol% AlLOs, (a)-(c)
reduced at 795°C by H, (Reduction degree : 429%) : (a) wustite (b) wustite and
metallic iron (c) metallic iron, (d) reduced at 985°C by H, (Reduction degree :
339,), showing wustite and metallic iron, (e¢) reduced at 985°C 'by 959, CO-5%
CO, (Reduction degree : 329), showing wustite and metallic iron.
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Photo. 3. Cross sections of partially reduced magnetite containing 7.3 mol% CaO, (a)-(c)
reduced at 795°C by H, (Reduction degree : 399%) : (a) wustite (b) wustite and

metallic iron (c) metallic iron, (d) reduced at 985°C by H, (Reduction degree :
51%,), showing metallic iron.
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Fig. 7. Pore-radius distributions of wustite and
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Photo. 4. A cross section of partially reduced pure
wustite at 795°C by H, (Reduction degree:

369;), showing wustite and metallic iron
shell.
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Photo. 5. Cross sections of partially reduced wustite containing 2.37 mol?, AlLO, at 795°C by
H, (Reduction degree : 35%), (a) wustite and metallic iron (b) metallic iron,

ol

Photo. 6. Cross sections of partially reduced wustite containing 2.37 mol%, CaO at 795°C by

H, (Reduction degree : 469;), (a)

wustite and metallic iron (b) metallic iron.
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Photo. 7. A cross section of partially reduced wustite
containing 2.31 mol?;, MgO at 795°C by
H, (Reduction degree : 319%), showing
wustite and metallic iron shell.
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Fig.10. Phase relations in F €0-Fe,04-AL O, system
at 1000°C. The dotted line shows the reduc-
tion path of 5.0 mol% Al,0,-Fe,O,, 7.3 mol2;,
Al,O3-FezO4 and 2.37 moloy, Al,O3-Fegy ¢,,0.
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Fig. 11. Phase relations in the FeO-Fe,04-CaO system
at 1000°C (magnetite field was represented at
1147°C). The dotted line shows the reduction
path of 5.0mol9, CaO-Fe,O, 7.3 mol?y,
CaO-Fe3O, and 2.37 mol9, CaO-Fey, gy,0.
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