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Defect Chemistry of Iron Oxides and Its Relevance to the
Reduction of Iron Ores in Blast Furnace
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Fig. 1. Tracer diffusivities of iron and oxygen,

and inter-diffusivity in wustite.

Table 1. Thermodynamic properties of wustite at
1000°C after SPENCER and KuBASCHEWSKI'D.

In ape
y in Fe; O No In Nre In ap,

In Cre
0. 0566 0. 5146 0. 7228 —0. 3217 31. 92
0. 0654 0. 5169 0.7275 —0.6079 31' 62
0. 0741 0.5192 0.7323 —0. 9009 32' 19
0. 0826 0. 5215 0.7371 —1.1978 32' 77
0. 0909 0. 5238 0. 7419 —1. 4988 32' 59
0. 0991 0. 5261 0. 7468 —1. 8030 33' 92
0. 1071 0. 5283 0. 7514 —2.0990 37' 02
0. 1150 0. 5305 0. 7561 —2.4277 38- 3]
0. 1228 0. 5327 0. 7608 '—2, 7664 g

Table 2. Expression of lattice and electron defects
in wustite.

Vre Iron cation vacancy with minus two charges relative normal
iron site.
Fey Interstitial ferrous cation with plus two charge relative to
normal lattice site.
Fey - Ferric cation on an iron site with plus three charges relative
to normal iron site.
FeF, Ferrous cation on an iron site.
OF Oxygen anion on an oxygen site.
O Interstitial oxygen anion with minus two charges relative to
normal lattice site,
Vy Oxygen anion vacancy with plus two charges relative to
normal lattice site,
k" electron hole.

& excess electron.
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Fig. 2. Non-stoichiometry in wustite.

Table 3. Tracer diffusivity of iron and inter-
diffusivity in wustite.

Atomic ratio of oxygen to iron

1. 050 1. 075

Tracer diffusivity of iron
Inter-diffusivity
(Experimental)
Inter-diffusivity
(Calculated with eq. (9))
Inter-diffusivity
(Calculated with eq. (49))

9.1x1078cm?/s
3.3%x107%cm?/s

2,0x107cm?¥/s

2.5%107%cm¥s
5.6X10"%cm?'s 8.0x10%m?¥s

2.7%x107%cm?%s 6.0x107%cm?'s
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Fig. 3. Non-stoichiometry in magnetite.
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as the function of oxygen partial pressure.
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