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Component and Phase Analysis of Calcium Silicate Cement Clinker by Raw
Materials Mix Design

s 1. A 2
ojzA’ - & B

Lee, Hyang-Sun' - Song, Hun®*
!Researcher, Carbon Neutral Materials Center, Korea Institute of Ceramic Engineering and Technology, Jinju, 52819, Korea

2Principal Researcher, Carbon Neutral Materials Center, Korea Institute of Ceramic Engineering and Technology, Jinju, 52819,
Korea

*Corresponding author ABSTRACT
Song, Hun
Tel : 82-55-792-2462

In the cement industry, in order to reduce CO, emissions, technology for raw materials substitution and
conversion, technology for improving process efficiency of utilizing low-carbon new heat sources, and
E-mail : songhun@kicetre.kr  technology for collecting and recycling process-generated CO, are being developed. In this study, we
conducted a basic experiment to contribute to the development of CSC that can store CO; as carbonate
minerals among process-generated CO, capture and recycling technologies. Three types of CSC clinker
Received : February 18,2022  with different Si0,/(Ca0+Si0;) molar ratios were prepared with the clinker raw material formulation,
Revised : April 5,2022 and the characteristics of the clinker were analyzed. As a result of analysis and observation of CSC
Accepted : April 12,2022 clinker, wollastonite and rankinite were formed. In addition, as a result of the carbonation test of the
CSC paste, it was confirmed that calcite was produced as a carbonation product. The lower the
Si0,/(Ca0+Si02) molar ratio in the CSC clinker chemical composition, the lower the wollastonite
production amount, and the higher the rankinite production amount. And the amount of calcite
production increased with the progress of carbonation of the CSC paste specimen. It is judged that
rankinite is more reactive in mineralizing CO, than wollastonite.
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Figure 2. Ca0O-SiO, phase diagram[15]
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Table 1. Mix design for raw materials and chemical component of CSC clinker

Component Chemical component(mass%o) ik SO,
Si0, AlLO; Fe;0; CaO b0+ 5i0,
CSC1 45.57 5.31 1.85 47.27 0.47
CSC2 46.83 5.46 1.90 45.81 0.49
CSC3 48.17 5.62 1.96 44.26 0.50
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Table 2. Process of making CSC clinker

(1) Mix raw materials  (2) Spherical making (3) 100°C dry (4) Sintering process  (5) Cooling process (6) Clinker
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Table 3. Experimental plan of CSC

Specimen Ww/C Carbonation conditions Test
CSC 1 clinker - -
- XRF - XRD
CSC2 20°C, 60% R.H. ; ;
i > - SEM - Optical microscope
0SC3 Carbonation 0.5 CO, 10% P p
— n =
3. HdZEm & o3
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Table 4. Results of XRF analysis of CSC

Component Chemical component(mass %) Mole & (expected value)
Si0, ALO; Fe;0; Ca0 ete. GO+ 5i0,
CSC1 43.10 1.75 2.09 52.80 0.32 0.43(0.47)
CSC2 44.20 2.36 225 50.90 0.31 0.45(0.49)
CSC3 45.80 2.89 228 48.70 0.32 0.47(0.50)
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Figure 3. Results of XRD analysis of CSC according to clinker raw material mix design
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Figure 4. Observation of CSC clinker and carbonated mineral images
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