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Manufacturing of Calcium Silicate Cement Using Construction Waste
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Abstract : In the domestic industrial sector, greenhouse gases emitted from the cement industry account for about 10%, with most of them
generated during the cement clinker calcination process. During the calcination process, 57% of carbon dioxide is emitted from the decarbonation
reaction of limestone, 30% from fuel consumption, and 13% from electricity usage. In response to these issues, the cement industry is making efforts
to reduce carbon dioxide emissions by developing technologies for raw material substitution and conversion, improving process efficiency by
utilizing low-carbon alternative heat sources, developing CO, capture and utilization technologies, and recycling waste materials. In addition, due to
the limitations in purchasing and storing industrial byproducts generated from industrial facilities, many studies are underway regarding the recycling
of construction waste. Therefore, this study analyzes the manufacture of calcium silicate cement (CSC), which can store carbon dioxide as carbonate
minerals in industrial facilities, and aims to contribute to the development of environmentally friendly regenerated cement using construction waste.
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Mole Raw material formulation(%) Firing
Si02/(Ca0+Si0y) Limestone Waste concrete Waste glass Waste tile temperature

0.33 60.0 29.0 6.0 50

0.37 55.0 32.0 8.0 5.0 1,250°C

0.41 45,0 47.5 3.0 4.5
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(a) Mole SiO,/(Ca0+SiO;) 0.33 (b) Mole Si0,/(Ca0+Si0,) 0.37 (c) Mole SiO,/(Ca0+Si0,) 0.41 (d) Mole Si0,/(Ca0+Si0,) 0.46
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