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Preparation of CaO-SiO,-Fe,0;-Al,0; system glass—ceramics

from red mud with high iron

QU Zhenmin, ZHANG Shuai, ZHANG Yanling
(State Key Laboratory of Advanced Metallurgy, University of Science and Technology Beijing, Beijing 100083, China)

Abstract:Red mud-based glass—ceramics of CaO-Si0,-FeO;—-Al,0; system were prepared by melting—heat

treatment from high —iron red mud with some SiO,. The phase composition, morphology, crystallinity and

bending strength of parent—glass and heat treated glass—ceramics were characterized. The crystallinity of each

group of glass —ceramics was calculated by Rietveld full —spectrum fitting method. It is found that the

crystallinity of glass—ceramics increases after heat treatment, and decreases with the addition of SiO,. The

flexural strength of glass—ceramics increases with the increase of SiOy/red mud.
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Table 1 Main compositions of red mud

/(mass faraction, % )
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T 4780 20.19 1248  7.62 6.69 2.15 0.88
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Table 2 Proportion of raw materials

/(mass fraction, %)
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Fig. 1 XRD pattern of red mud
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Fig. 2 XRD pattern of parent glass
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Fig. 3 XRD pattern of glass—ceramic after

heat treatment
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Fig. 4 SEM image of group #1 before heat
treatment and after heat treatment
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glass—ceramic after heat treatment
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Table 3 Crystallinity of the glass—ceramic before

and after heat treatment
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Table 4 The bending strength range of glass—

ceramics with different SiO, addition
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Table 5 The bending strength range of glass—
ceramics with different main crystal phases
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