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Tablel Chemical composition of the material
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Effect of Mass Ratio of CaO to SiO: on Crystallization of

Ca0-MgO-Si0:-ALQO: Glass Ceramics
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Abstract: CaO-MgO-Si0,-AL 0O, glass ceramics with different mass ratios of CaO to SiO, were prepared with the blast
furnace slag from Tangshan Iron and Steel Company as the major raw material, mixed with other reagents by melting
method. The effect of mass ratio of CaO to SiO, on the crystallization behavior of glass ceramics was investigated by using
differential scanning calorimetry, X-ray diffraction and scanning electron microscopy. The results show that the type of
phase formation in the crystallization process depends on the mass ratios of CaQ to Si0,. The dominant crystalline phase
can be formed as diopside, augite and calcium akermanite with the different mass ratio. The proportion of crystal glass
facies, particle shape and grain size of uniform density are different changes after different heat treatment system. The main
crystal phase is diopside, crystal granular and have more residual glass phase when the mass ratios of CaO to SiO, is 0.30.
The main crystal phase is diopside, particles uniform and only a small amount of glass phase disperses in the crystal phase
when the mass ratios of CaO to SiO, is 0.44. The content of calcium akermanite increases significantly, crystal snowflake,
particles coarsening and glass phase increases when the mass ratios of CaO to SiO, is 0.63. Considering DSC curves, XRD
patterns and microstructure of the glass, the most suitable mass ratio of CaO to SiO, in CMSA glass ceramics is 0.44, and
the main crystalline phase of the glass ceramics is diopside with uniform fine grain. The appropriate heat treatment process
is: nucleating at 775°C , crystallizing at 920C ,and heat preservation for 1.5h.
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