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The Wettability of Solid Oxides by Liquid Iron

Kazumi OcGINO, Akira ApacHI, and Kiyoshi Nocl

Synopsis:

In order to obtain the basic data for interfacial phenomena between molten iron and solid oxides in the
steelmaking process, the wettability of solid oxides by molten pure iron has been studied at 1 600°C in hy-

drogen atmosphere.
The results obtained were as follows:

(1) The surface tension value of pure iron was 1 710+£30 dyn/em at 1 600°C.
(2) The wettability of solid oxides by molten pure iron was controlled by dispersion force in hydrogen
atmosphere. This rcsults was explained by the analysis with EPMA.
(Received Feb. 27, 1973)
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Table 1. Impurities in solid oxides.

MgO | Si0, ! BeO 7O, ALO,
MgO (%) 98-93 | SiO,(%) 99-98 BeO(%) 98°5 Zr0,(%) 940 AlL,Oy(%) 98-8
CaO 0-25 | ALO, 0-008 | SiO, 05 CaO 4-0 5i0, 03
Fe,04 0-12 | Fe,O, 0-005 | ALO, 05 SiO, 08 Fe,O, 08
ALO, 0:21 | KO 0-001 | MgO 03
510, 0-18 |
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Fig. 3. Surface roughness of solid oxide.
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Fig. 4. Change in surface tension of pure Fe
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Fig. 5. Change in contact anglc of molten iron on
solid oxides w1th time: at 1600°C.
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with time at 1600°C.
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Table 3. Values of W,q4.

Solid Oxide Metal Wy (erg/cm?)
ALO, 840
CaO 1106
BeO P . 595
MgO ure iron 1 490
Si0, 860
ZrO, : 1 140

Table . 4. Values of molecular weight and density.

. . | Molecular weight Density
Sohd Oxlde (g/mol) (g/cma)
CaO 56 3-37
Al,O, 102 3-30
SiO, 60 2-32
BeO - 25 3-02
ZrQ, 123 540

"Table 5. Values of W,-mol.

) . W, -mol
Solid oxide Metal (kcai‘/mol)
A1203 - 15.8
CaO ’ 14-5
1]3;;)0 Pure iron 11:8
8i0, 156
ZrO, 18.5
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Photo. 2. X-ray image of Fe-K, and Al-K, at the Fe-Al,O; interface.
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