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Physical Chemistry of Iron Oxide Based Slags Containing Titanium Oxide

Kimihisa It0o and Kenyi MATSUZAKI

Synopsis : Physical chemustry of TiO,-containing FeO-based slag should be valuable to understand the 1ron and steelriaking processes using iron sand

In the present work, the activity of each component was estimated for Fe,0-510,-Ti0,-MO_(MO,=Ca0, MgO, AlO, ;) melts by using regu-

lar solution model The empirical equation to estimate the reduction rate of the same melts by CO gas was derived from the experimental

data The methodology of the estimation of thermodynamic and kinetic properties of TiO,-containing FeO-based slag was established
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Table 1. Interaction energy parameters between cations.

lon-1on | Interaction energy , , (J/mol)
Fe-Fes -18660 »
Fex-Sp+ -41840
Fex-Tp -37660
Fe-Ca -31380 7
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Few-Si+ 32640 =
Few-Ti+ 1260 =
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Fer-AD+ -20920 2
STy 8370 2
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S+-Caz+ -133890 »
Sr+-Mge+ 66940 7
Tr+-Ca2 -167360 ©
Ti-Mg -58580 2
Tr-Ab+ -33470 2
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Fig 1. Iso-activity contours of components for FeO-
S10,-TiO,—CaO system at 1673K.
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Fig 2. Iso-activity contours of components for FeO-
$10,-T1i0,~MgO system at 1673K.
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Fig 3 Iso-activity contours cf components for FeO-
$10,~-TiO,—-Al, 0, systern at 1673K.
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Fig. 4. The relation between the apparent rate of reduction

and activity of Fe,O for Fe0O-S10,-T10,~-MO,
melts at 1673K
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Table 2 Estimated Fe,O activity and the apparent rate of
reduction for the “Ataidam Tatara” slag'? at
1673K

FeO Fe,0, Si0, MnO ALO, CaO MgO P,0, TiO,

43 64 124 1742 192 532 054 071 021 1998

Are0 k, (g-oxygen/cm?-s-atm)

0217 112 x 104 (1673K)
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