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Abstract

This study examines the possibility of using cement bypass dust (CBPD), a by-product of the cement industry, as a raw
material for hardening agents. To this end, the effect of adding CBPD to ordinary Portland cement (OPC) and slag cement on
the physical properties, such as fluidity and compressive strength, was investigated. As the amount of CBPD added increased to
25%, 50%, and 75%, both the fluidity and compressive strength decreased. However, the decrease was smaller in slag cement
than in OPC. When 25% CBPD was added, the 7-day compressive strength was 28.15 MPa, which is approximately 70% higher
than that of the commercially available hardening agents (16.5 MPa). This confirms the potential of CBPD as a raw material for
hardening agents.
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Table 1. Mix proportions of OPC, Slag cement and CBPD mixed cement paste (unit : %)

Weight Hardening
Specimen OPC base Slag cement base agents
CBPD 0% | CBPD 25% |CBPD 50%| CBPD 75% | CBPD 0% | CBPD 25% | CBPD 50% |CBPD 75%| (H-A)
OPC 100 75 50 25 0 0 0 0
Slag cement” 0 0 0 0 100 75 50 25 100
CBPD 0 25 50 75 0 25 50 75
Sum 100 100 100 100 100 100 100 100 100
Water 35 40 45 50 35 40 45 40 40
1) Slag cement : OPC 55%, Slag powder 45% mixture
Table 2. Chemical composition of CBPD, OPC, Slag powder and Hardening agent (unit : wt%)
Composition CaO SiO, ALO; | Fe)O3 SOs MgO KO P,0s MnO Cl LOI
CBPD 15.4 2.53 1.31 0.52 1.24 0.66 16.7 0.51 0.04 10.50 50.1
OPC 60.5 20.2 542 3.28 2.49 241 0.86 0.26 0.18 0.04 1.2
Slag powder 41.3 324 15.4 1.5 1.86 4.5 0.70 0.15 - - 1.19
Hardening agent| 44.6 22.5 11.6 2.42 8.97 3.15 0.55 0.14 0.22 0.04 4.66
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Fig. 1. XRD analysis results of CBPD. Fig. 2. Particle size distribution and median size of raw materials.
Table 3. Flow and W/C with CBPD added to OPC and slag cement
OPC base Slag cement base Hardening
Items agents
CBPD 0% | CBPD 25% | CBPD 50% | CBPD 75% | CBPD 0% | CBPD 25% | CBPD 50% | CBPD 75% (H.A)
Flow (mm) 230 220 220 200 230 225 225 215 220
WIC (%) 35 40 45 50 35 40 45 50 40
240 100 240 100
230 OPC base Slag cement base
230 80 235 80
220 220 220 230
—_ — 230 —
E E 225 225 08
3 T 225 9
S s @ |20 3
220
215 i 20
210 0
OPC100% CBPD25% CBPD50% CBPD75%  H.A Slag 100% CBPD25% CBPD50% CBPD75%  H.A

Fig. 3. Flow and W/C with CBPD added to OPC and slag cement.
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Table 4. Length change with CBPD added to OPC and slag cement (unit : mm)

OPC base Slag cement base Hardening
Curing time
CBPD 0% | CBPD 25% | CBPD 50% | CBPD 75% | CBPD 0% | CBPD 25% | CBPD 50% | CBPD 75% agent
3 day 0.002 0.039 0.008 0.004 0 0.008 0.005 0.004 0.140
7 day 0 0.011 0.009 0.018 0 0.005 0.002 -0.002 0.158
28 day 0 0.009 0.011 0.021 0 -0.001 0.010 0.020 0.050
Table 5. Compressive strength with CBPD added to OPC and slag cement (unit : MPa)
OPC base Slag cement base Hardening
Curing time
CBPD 0% | CBPD 25% | CBPD 50% | CBPD 75% | CBPD 0% | CBPD 25% | CBPD 50% | CBPD 75% | agents
3 day 38.94 21.55 7.30 1.35 33.80 15.65 3.65 0.90 12.79
7 day 49.65 26.60 10.20 1.75 47.55 28.15 9.15 1.90 16.51
28 day 55.90 32.05 14.42 3.51 56.7 36.68 17.71 5.21 18.23
60 60
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Fig. 4. Compressive strength with CBPD added to OPC and slag cement.
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