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Structure and Leaching Property of Al-doped Zirconolite-based Glass—ceramics
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(State Key Laboratory Cultivation Base for Nonmetal Composites and Functional Materials, Southwest University of Science and
Technology, Mianyang 621010, Sichuan, China)

Abstract: Zirconolite-based barium borosilicate glass—ceramics were prepared by a melting-heat treatment method. The effect of
Al,O3 content on the glass network former, crystalline phases and microstructure of barium borosilicate glass—ceramics was
investigated .The leaching properties of glass—ceramics were also analyzed by the product consistency test (PCT). The results show
that the more AI** ions combine with free oxygen to form [AlO4] in the glass network when the concentration of aluminum increases,
leading to the decrease of [BO4] and the increase of [BO3]. Only zirconolite and titanite crystalline phases form in the glass—ceramic
without ALOs. Calcium titanate phase appears in the glass—ceramic with A1O3 of 2% (in mass fraction), and calcium titanate phase
increases with the increase of concentration of aluminum. When the content of Al,Os increases to 6%, titanite crystalline phase
disappear mostly, only strip-shape CaZrTiO7 and cubic CaTiO; exist in the glass—ceramics. According tp the PCT experimental
results, the addition of ALOs has a slight influence on the leaching properties of glass—ceramics. The normalized leaching rates of B
and Ca in glass—ceramics are the same order of magnitude of borosilicate glass waste (i.e., 10 g'-m2-d™!), and the normalized
leaching rate of Nd (about 10 g'-m=-d™") is one order of magnitude lower than that of borosilicate glass waste.
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Table 1 Recipe used in this experiment
Mass fraction/%
Sample No.
SiOz B203 NazO BaO CaO TiOz Zl‘Oz Nd203 Ale3
Al-0 25.50 10.20 5.10 10.20 12.77 18.19 14.03 4
Al-2 24.50 9.80 4.90 9.80 12.77 18.19 14.03 4 2
Al-4 23.50 9.40 4.70 9.40 12.77 18.19 14.03 4 4
Al-6 22.50 9.00 4.50 9.00 12.77 18.19 14.03 4 6
Al-8 21.50 8.60 4.30 8.60 12.77 18.19 14.03 4 8
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Fig. 1 XRD patterns of glass samples Al-0, Al-4 and Al-8
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Fig. 2 XRD patterns of glass—ceramics with different ALO3
contents
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Fig. 3 SEM images of glass—ceramics
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Fig. 4 Mapping images of sample Al-6
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Fig. 5 FTIR patterns of glass—ceramics with different Al,O;3
contents
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