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Fig. 1 Effects of different MgO addition amounts on the surface morphology of bauxite ceramic sands
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Fig. 2 Microscopic surface topography of bauxite ceramic sands with different amounts of MgO
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Fig. 3 X-ray analysis of bauxite ceramic sands with
different amounts of MgO
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Fig. 4 Effect of MgO addition on breaking rate of
bauxite ceramic sand
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Fig. 5 Effects of different sintering temperatures on the surface morphology of bauxite ceramic sands
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Fig. 6 Microscopic surface topography of bauxite ceramic sands sintered at different temperatures
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Fig. 7 X-ray analysis of bauxite ceramic sands with 2% MgO + 6%
anorthite sintered at different temperatures
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Effects of Additive Addition on Surface Morphology and Breakage Rate of
Bauxite Ceramic Sands

PAN Long', FANG Yu', ZHANG Ya-dan® ZHAO Yan-le', LIU Yue'
(1. School of Materials Science and Engineering, Northeastern University, Shenyang 110819, Liaoning, China; 2. Zhangwu
County Lianxin Foundry Silica Co., Ltd., Fuxin 123200, Liaoning, China)

Abstract:

In the present study, bauxite ceramic sand was prepared by granulation and sintering using bauxite as raw
material, MgO and anorthite as additives, and 0, 1%, 2% and 3% MgO and 2%MgO+6%anorthite were added
into the sand, respectively, to study the effects of single MgO addition and MgO + anorthite complex addition
on the surface morphology and fracture rate of bauxite ceramic sand. The results showed that the addition of
MgO could refine the grain size of mullite; MgO and bauxite would form magnesium aluminate spinel and
cordierite above 1 200 “°C , and this kind of solid particles distributed around the grain boundary of mullite
played a “pinning” role, thereby, inhibiting the growth of mullite grains; however, the addition of single MgO
did not increase significantly the glass phase, while the addition of anorthite increased dramatically the glass
phase. On the one hand, the glass phase promoted the sintering reaction; on the other hand, the pores on the
surface of the ceramic sands were filled by the glass phase. Consequently, the surface holes of the ceramic
sands were mostly eliminated with 2%MgO+6%anorthite complex addition under the sintering condition of
1350 °C for 2 h, with the breaking rate of merely 0.92%.
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