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Table 1 Chemical composition of bauxite tailings

#4r ALO, Si0, Fe,0, K,0 TiO, SO, Ca0 MgO P,0;, Na,O

Frim 44.57 35.01 11.18 3.77 3.03 0.77 0.83 0.45 0.21 0.11
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Fig. 1 XRD pattern of bauxite tailings
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Fig. 2 XRD patterns of firing sample at different temperatures
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Fig. 4 SEM images of firing sample at different temperature:;
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Fig. 5 Curve of linear shrinkage of firing sample
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Study on the Direct Firing of Bauxite Tailings to Prepare Ceramic Materials and
Their Mechanical Properties
ZHANG Ao'*?, MIN Xin'*?, WANG Qi'*’, FANG Minghao'***, CHEN Xinyi'*"

1. School of Materials Science and Engineering, China University of Geosciences, Beijing 100083, China;
2. Bejjing Key Laboratory of Utilization of Non — Metallic Materials and Solid Waste Resources, Beijing 100083, China;
3. National Specialized Laboratory for Mineral Materials, Betjing 100083, China

Abstract; In order to realize the resource utilization of bauxite tailings, the study used bauxite tailings as raw materials
and prepared corundum — mullite — based ceramic materials by direct firing process. This experiment mainly studied the
phase transition behavior and morphological change law of bauxite tailings during high — temperature firing, and the influ-
ence of firing temperature on the mechanical properties of ceramics. The results showed that with the increase of firing
temperature, the physical phase composition of the sample was finally transformed into corundum and mullite, etc. from
duralum hydrate, kaolinite and illite, etc. The morphology of the sample became more and more dense until a large num-
ber of glass phases were formed, the bulk density and compressive strength of the sample first became larger and then de-
creased, and when the firing temperature was 1 100 °C , the compressive strength of the sample reached the highest value
of 225 MPa.

Keywords: bauxite tailings; phase transition; ceramics; bulk density; compressive strength
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