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This study conducted a series of studies to find alternative ways to use Chlorine Bypass System-dust(CBS-dust) in cement production.
The results of engineering characteristics of CBS-dust are summarized as follows. First of all, the density of CBS-dust is 2.40, lighter than
cement and the pH was 12.50 which was strong alkaline. In terms of particle size, it was 11.70 um which was finer than cement. With
chemical properties, calcium oxide(CaO) was the highest as 35.10%, potassium oxide(K,O) was 32.43%, potassium chloride(KCl) was
19.46%, sulfur oxide(SO;) was 6.81%, and the remaining chemical components are SiO,, Fe,0;, Al,O;, MgO, and the like. Therefore, if
CBS-dust is used as early-strength chemical admixtures in the concrete secondary products that use a large amount of mineral
admixtures without rebar, it can be an effective method for increasing the strength of concrete as an alkali activator and preventing
early-frost damage of Cold Weather Concrete.
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Fig. 2. Chlorine bypass system flow chart
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Table 1. Experimental plan
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||
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3.2 Al
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(b) Portable pH meter

(c) Master sizer 3000

(d) X-Ray diffractometer

Fig. 3. Measurement
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Fig. 4. Histogram of density for 39 CBS-dust samples
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Fig. 5. Histogram of pH for 39 CBS-dust samples
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Table 2. Physical properties of CBS-dust

Jm
0x

Vieume (%)

Type Average | Maximum | Minimum | Standard deviation
Density(g/em®) | 2.40 2.56 227 0.05
pH 12.50 12.76 12.27 0.10
Grain-size(um) | 11.70 21.46 2.10 3.28
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Fig. 7. CaO composition of CBS-dust
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Table 3. Chemical properties of CBS-dust

Type | Average(%) | Maximum(%) | Minimum(%) | Standard deviation
CaO 35.10 73.36 11.24 11.59
K>0 32.43 49.32 10.32 8.18
KCl 19.46 29.17 6.35 65.14
SO; 6.81 11.29 2.38 2.14
SiO, 2.71 5.90 0.96 0.89
Fe,0; 1.33 2.53 0.42 0.46
ALO; 0.90 2.17 0.31 0.36
MgO 0.38 1.13 0.10 0.19
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