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Effect of Lepidolite on Mechanical Properties of Mullite—Corundum Composite Ceramics
Prepared By Low Temperature Sintering of Bauxite Tailings
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(Engineering Research Center of Ministry of Education for Geological Carbon Storage and Low Carbon Utilization of Resources,
Beijing Key Laboratory of Materials Utilization of Nonmetallic Minerals and Solid Wastes, National Laboratory of Mineral Materials,
School of Materials Science and Technology, China University of Geosciences (Beijing), Beijing 100083, China)

Abstract: With bauxite tailings as the main raw material, adding bauxite clinker and lithium chinaite to prepare the traditional
mulite-corundum multiphase ceramics, adding different contents of lepidolite, to explore the influence of the properties of
mulite—corundum multiphase ceramics. The phase composition and morphology of ceramics were analyzed by X-ray diffractometer
and scanning electron microscope. The effects of lepidolite content and sintering temperature on the mechanical properties of
ceramics were studied. The results show that: The addition of |epidolite can reduce the sintering temperature and improve the strength
of ceramics. When 10% lepidolite is added and the sintering temperature is 950 ‘C, the strength of mulite-corundum multiphase
ceramics is the highest, and the ceramics phase composition is corundum, mullite, quartz, hematite, rutile and glass, and the volume
density is 1.75 g/cm®, the thermal conductivity is 0.447 W/(m-K), the linear shrinkage is 5.47%, and the compressive strength is
74.87 MPa. It has awide application prospect in the fields of thermal storage ceramics and refractory materials.
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Table 1 Main chemical composition of raw materials w/%

Raw Al,O; SO, FeO; KO CaO NaO TiO;,
materials

Bauxite 4457 3501 1118 377 0.83 3.03
tailings

lepidolite 1923 6959 020 308 032 559

Bauxite 6450 2870 167 086 047 3.04
clinker

Lithium 20.36 65.46 371 313 313
chinaite

w—M ass fraction.
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Table 2 Comparison of properties of mullite — gangjade ceramics prepared from bauxite tailings

w(Bauxite tailings)/% Temperature /C Compressive strength/M Pa Bulk density/(g-cm™®) Impurity removal Reference
100 1550 Yes [22]
90 1380 157 Yes [23]
85 1140 40.40 1.95 No [25]
70 950 74.87 1.75 No This paper
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