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Phase simulation and experiment of anorthite-diopside glass-ceramics
based on stainless steel slag containing chromium

Guo Yuliang, Jin Huixin', Xiao Yuandan, Lei Ershuai, Wang Zhengxing
(School of Materials and Metallurgy, Guizhou University, Guiyang 550025, Guizhou,China)

Abstract: Chromium-containing stainless steel slag will lead to the leaching of chromium and environ-
ment problems. Glass-ceramics possess excellent chromium fixation and physical properties. In order to
explore the occurrence law of chromium in anorthite-diopside system, the phase equilibrium of anorthite-
diopside glass ceramics was calculated by using thermodynamic software FactSage 7.2, and the sample
were prepared by using chromium-containing stainless steel slag. The effects of flux and chromium con-
tent on the crystallization and physical properties of the system glass ceramics were studied. The
samples were prepared by one-step method with simultaneous nucleation and crystallization. The res-
ults show that in the simulation calculation, chromium is first enriched in the spinel phase, and the ex-
cess chromium appears in the system in the form of Cr,O;. In the corresponding experimental explora-
tion, when the chromium content reaches 5%, the chromium-containing phase in the system is still only
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spinel phase, which makes the material have better chromium fixation properties. The flux endows glass-

ceramics with higher hardness. Chromium is detected in anorthite-diopside system in toxic leaching ex-

periment. The experiment provides a theoretical basis for the preparation of glass-ceramics from chro-

mium-containing solid waste.

Key words: stainless steel slag, glass-ceramics, phase calculation, anorthite-diopside, crystallization be-

havior
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Table 1 Chemical composition of main raw materials
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Fig.1 Molar amount of phase formed in anorthite-di-
opside system by using FactSage 7.2
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Fig. 2 Molar amount of formed phase with different chromium content by using FactSage 7.2
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Fig. 3 Chromium-containing phase variation in product
at 1400 C
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Fig. 4 XRD results of glass-ceramics prepared from dif-
ferent raw materials
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Table 2 Effect of flux on hardness and corrosion resist-
ance of samples
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