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ABSTRCT

High temperature reaction behaviors of various oxide materials (such as bauxite, pyrophyllite, mullite and fused silica powders) used
in the refractory materials for tap-hole plugging of blast furnace were investigated with varying temperature in the carbon surrounding.
Kinetics of carbothermal reduction of SiO, for forming SiC with high corrosion resistance were strongly dependent on it’s crystalline
phase. SiC generation yield increased with increasing catalyst amount in oxide regardless of generated SiO gas amount at temperature
of <1500°C. However, in case of fused silica over 1500°C, SiC generation yield was dominantly influenced by SiO amount without
catalyst effect. Bauxite showed the most effective carbothermal reduction reaction, since bauxite have a large amount of catalyst and

well-dispersed SiO, phase in oxide matrix.
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Table 1. Chemical Compositions of Various Oxide Materials as a Starting Material

Ay -

oz -

Ig-Loss SiO, ALO; Fe,O; CaO MgO Na,O K,O TiO, ZrO, P,O; MnO Others Total

Bauxite 6.63 87.83 1.38 0.13 0.15 0.02 0.11 3.34 0.11 0.21 0.04 0.05 100

Pyrophyllite  3.38  80.03 15.62 0.20 0.07 0.05 0.01 0.49 0.13 0.02 100

Mullite 2225 7618 0.60 0.16 0.10 0.28 0.08 0.21 0 0.07 0.01 0.06 100

Fused silica 99.84 0.05 0.01 0.02 0.08 100
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Fig. 1. XRD patterns of the various specimens(A; bauxite, B; pyrophyllite, C; mullite, and D; fused silica) heat-treated at (a) 800, (b)

1400, (c) 1450, (d) 1500, and () 1550°C for 3 h, respectively.
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Fig. 2. Weight loss curves for the various specimens heat-
treated for 3 h as a function of temperature.
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Fig. 8. SEM images of the bauxite heat-treated at (a) 800°C, (b)
1450°C, and (c) 1550°C for 3 h.
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