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Abstract In this study, the characteristics of mortar using carbondioxide conversion capture materials (CCMs), fabricated
by reacting CO, with desulfurization gypsum (DG) by-produced from a oil refinery, as a cement mixture. Based on the
chemical component and particle size analysis results, it estimated that desulfurized gypsum reacted with carbon dioxide to
produce carbonate crystals such as CaCO;. Using CCMs as a cement mixture, physical property and durability analysis
were conducted by measuring such as workability, compressive strength, compressive strength ratio after freezing-thawing
and accelerated carbonation depth. The experimental results showed that as the content of the admixture increased,
workability and compressive strength characteristics decreased. Compressive strength after freezing-thawing and accelerated
carbonation depth also showed similar characteristics to the physical property measurement results. In addition, compared to
desulfurized gypsum, using CCMs showed better physical properties and durability. This was assumed to be due to
differences in the crystal phases of the mixed materials such as free-CaO and CaCO,.
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Table 1
Mixture Proportions of mortar with DG and CCMs (Unit: wt.%)
No.  Type wb bl OPC DG CCMs
1 Ref. 100 - -
2 DG-5% 95 5 -
3 DG-10% 90 10 -
4 DG-15% 85 15 -
5 DG-20% 0.5 30 80 20 -
6 CCMs-5% 95 - 5
7 CCMs-10% 90 - 10
8 CCMs-15% 85 - 15
9 CCMs-20% 80 - 20
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Table 2
Chemical composition of DG and CCMs (Unit: wt%)
CaO SO; Sio, AlO; MgO Na,O Fe,0; K,O TiO, LOI
DG 49.9 32.8 43 0.94 0.52 0.40 0.32 0.05 9.4
CCMs 43.7 29.7 2.5 0.78 0.44 0.22 0.13 0.02 21.4
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Fig. 1. Particle size distribution of DG and CCMs.
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Table 3
Mortar flow of different DG and CCMs mixture ratio (Unit: mm)

0% 5% 10% 15% 20%

DG 212 200 192 183 168
CCMs 206 199 195 190

(b) CCMs

Fig. 2. SEM images of DG and CCMs.
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Fig. 3. Compressive strength test results of different DG and CCms mixture ratio.

Table 4
Mortar flow of different DG and CCMs mixture ratio (Unit: mm)
OPC D5 D10 D15 D20 Cs C10 Cl15 C20
Ref. 40.7 33.6 32.1 25.7 21.7 419 39.1 33.4 25.6
cs’ 40.5 313 29.5 21.6 15.8 383 32.8 26.8 19.2
Ratio” 99.5 932 91.9 84.0 72.8 91.4 83.9 80.2 75.0

:Qompressive strength after freezing-thawing test.
CS/Ref. x 100

D: Desulfurization gypsum (DG) C: carbondioxide conversion capture materials (CCMs)
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Fig. 5. Accelerated carbonation depth test result of different
DG and CCMs mixture ratio.
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