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Although the cement industry serves as the cornerstone of the construction industry by supplying one of its fundamental materials, it
confronts new environmental challenges due to the problem of the CO, generated from raw materials and fuel used in the cement
manufacturing process. Also, concrete structures can be decomposed and reused as construction materials. Simply in terms of the
cyclic processing of CO,, recycling waste concrete to manufacture recycled aggregate or recycling waste concrete powder, which is
the material for cement can be considered optimally environment-friendly practices. This study contributes to the aim of manufacturing
high value added materials that exploits the chemical properties of the waste concrete powder. From the research results, waste
concrete powder is feasible to use to produce low carbon type recycled cement.
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Fig. 1. Example of grinding process for recycled aggregate
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Table 1. Chemical compositions of waste concrete powder

Chemical compositions (%)

SiO, ALOs Fe,O5 Ca0O MgO Na,O K,O MnO P>0Os V4(0)) SO; LOI
Waste concrete powder |47.8~60.2| 8.7~10.5 | 2.4~3.8 [13.7~17.4| 1.1~3.9 | 1.3~2.1 | 2.2~2.9 |0.05~0.13|0.11~0.24|0.01~0.02|0.43~0.58| 7.2~15.0
Table 2. Chemical compositions of paste powder and sand
Chemical compositions (%)
SIOZ A1203 F6203 CaO MgO Na20 KzO SOs
Paste powder 18.20 3.86 2.63 47.70 2.44 0.25 0.78 -
Sand 75.10 12.10 2.03 1.32 0.32 3.32 4.80 -
Table 3. Chemical compositions of model waste concrete powder
Chemical compositions (%)
SlOz A1203 F6203 CaO MgO Na20 Kzo 503
WCP 0 18.20 3.86 2.63 47.70 2.44 0.25 0.78 -
Waste  fyep 10| 23.89 4.68 2.57 43.06 2.23 0.56 1.18 -
concrete
WCP 20 29.58 5.51 2.51 38.42 2.02 0.86 1.58 -
powder
WCP 30 35.27 6.33 2.45 33.79 1.80 1.17 1.99 -
Table 4. Chemical compositions of raw materials
Chemical compositions (%)
SiO, ALO; Fe,0; CaO MgO Na,O K20 SO3
Limestone (LS) 8.44 1.70 1.18 46.74 2.16 0.22 0.55 0.25
Converter slag (CS) 14.90 2.74 38.40 31.80 6.99 0.06 0.05 0.11
Table 5. Mix proportion of materials for recycled clinker
Unit weight (wt.%) Clinker mineral composition Clinker modulus
WCP(0~30) LS CS CsS C:S CA C4AF LSF SM M
LCRC-0 83.85 16.15 0.00 53.72 23.09 7.01 9.73 91.0 2.81 1.46
LCRC-10 46.73 51.95 1.32 54.86 22.86 6.12 10.06 91.0 2.90 1.34
LCRC-20 32.03 65.70 2.26 55.34 22.31 5.31 10.85 91.0 2.85 1.20
LCRC-30 24.60 73.01 2.15 55.57 22.28 5.23 10.70 91.0 2.89 1.20

(Note) LCRC-0 is using WCP 0, LCRC-OO is using WCP OO
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Table 6. Free CaO contents of recycled clinker in sintering temperature
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Fig. 5. Image analysis of recycled cement
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