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Abstract In this study, microstructure and basic property analysis of DG (Desulfurization gypsum) and CCMs (Carbondioxide
conversion capture materials) made by reacting CO, with DG were conducted to analyze applicability as a cement admixture.
The main crystalline phases of DG were CaO and CaSO,, and CCMs were CaSO,, CaCO,, Ca(OH), and CaSO,'H,0O. As
a result of particle size analysis, the difference in average particle sizes between the two materials was about 7 um. No
major heavy metals were detected in the CCMs, and as a result of TGA, the CO, decomposition of CCMs was more than
twice as high as that of DG Therefore, it was judged that CCMs could be used as a cement admixture through optimization
of manufacturing conditions. As a results of measuring the strength behavior of DG and CCMs mixture ratios, the long-
term strength of CCMs-mixed mortar was higher, and this is due to the filler effect of CaCO; in CCMs.
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Fig. 1. Schematic diagram of CCMs manufacturing process (W Co., Ltd.).

Table 1
Mixture proportions of mortar containing DG and CCMs

Type Cement (%) DG (%) CCMs (%) S/C ratio W/C ratio

OPC 100 - -

G-5% 95 5 -

G-10% 95 10 -

C-5% 90 - 5 3.0 0.5

C-10% 90 - 10

C-15% 85 - 15

C-20% 80 - 20
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Table 2
Chemical composition of DG and CCMs (Unit: wt%)
CaO SO, Si0, ALO, MgO Na,0 Fe,O, K,0 LOI
DG 49.6 31.7 5.06 1.08 0.80 0.52 0.30 0.19 10.0
CCMs 429 27.7 4.15 0.78 0.63 0.39 0.24 0.14 22.5
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Fig. 2. XRD patterns of DG and CCMs.
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(a) DG
Fig. 3. SEM images of (a) DG and (b) CCMs.
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Fig. 4. PSA results of (a) DG and (b) CCMs.
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Fig. 5. TGA curve of (a) DG and (b) CCMs.
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Table 3
Result of heavy metal leaching test
Pb Cd Hg As Cu cr™
DG ND* ND ND ND ND ND

CCMs ND ND ND ND ND ND
*ND: Non-detected
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Table 4
Cement setting time of different CCMs mixture ratio
OPC C-5% C-10% C-15% C-20%
Initial setting time (min) 270 260 230 205 190
Final setting time (hr:min) 4:30 4:15 4:15 4:00 3:45
Table 5
Flow values of different CCMs mixture ratio
OPC C-5% C-10 % C-15% C-20%
Flow (mm) 209 204 197 196 184
Percentage (%) 100 97.6 94.3 93.8 88.1
Table 6
Flow and compressive strength test values of different DG and CCMs mixture ratio
T Flow Compressive strength (MPa)
e
P (mm) 1 day 3 days 7 days 28 days
OPC 223 14.8 37.9 47.1 59.2
-5% 220 10.9 29.7 443 56.2
C-5% 217 10.7 32.7 443 57.5
G-10% 217 10.6 23.1 30.8 44.0
C-10% 201 9.0 249 33.7 50.1
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