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Phase and Micromorphology Evolution of Corundum-Ti,03 Two-Phase Material in
Oxidation Atmosphere
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Abstract: Corundum-Ti,O5 two-phase material is a by-product obtained via adjusting the smelting process of low-ferrotitanium alloy.
Al,Oz and Ti,O3 exist independently in raw material, which can be used as a refractory raw material. According to the results by
thermogravimetry-differential scanning calorimetry and thermodynamic analysis, the oxidation reaction of Ti,O3 in the raw material
starts at 700 C, and the reaction between Al,Oz and TiO, starts at 1 263 °C. The results by X-ray diffraction and scanning electron
microscopy indicate that Ti,Os; completes the oxidation reaction at 800 C, which is affected by the decomposition reaction of Al,TiOs
at 1 300 C, only part of TiO, and Al,O; reacts at the corundum junction to form flake Al,TiOs. As the sintering temperature is
increased to 1 400 C and 1 500 C, the reaction of Al,O; and TiO, to form Al,TiOs is gradually completed, and a typical columnar
aluminum titanate is formed on the basis of flakes.
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Table 1 Chemical composition of the raw materials

Chemica composition Al,O3 TiO, MgO

Fe,03 SO, Cao MnO NaO K20

w/% 71.9 21.6 22

1.0 0.4 0.2 0.1 0.1

w—Mass fraction.
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(a) Morphology of TiO, and corundum (b) Flake Al,TiOs formed around corundum (c) Flake Al TiOs formed around TiO,
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Fig5 SEM images of the sampletreated at 1 300 C

(a) Overall morphology (b) Aluminum titanate and corundum (c) Aluminum titanate
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Fig. 6 SEM images of the sample treated at 1500 ‘C
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