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Abstract In this study, the applicability of CCMs (Carbondioxide conversion capture materials) manufactured by reacting
carbon dioxide gas with DG (Desulfurization gypsum) as a cement substitute for secondary concrete products were
evaluated and the basic physical properties of CCMs-mixed mortar and concrete specimens were measured to derive the
optimal mixing ratio. The main chemical oxides of CCMs were CaO and SO, and the main crystalline phases were
CaS0O,-2H,0, Ca(OH),, CaCO,, and CaSO,. In addition, by the results of particle size analysis and heavy metal measurement,
the applicability of CCMs as a cement substitute for secondary concrete products was confirmed. As a result of measuring
the strength behavior using mortar and concrete specimens with CCMs, the compressive and flexural strength decreased as
the mix ratio of CCMs increased, but requirements by the standards for interlocking blocks and retaining wall blocks,
which are target products in this study, were satisfied up to the optimal mixing ratio of 10 wt.% substitution. Therefore, its
applicability as a cement substitute for secondary concrete products was confirmed.
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Table 1
Chemical compositions of CCMs
CaO SO, SiO, MgO P,0O; Al O, Fe,O; K,O Others
CCMs 68.90 22.30 3.25 2.39 0.85 0.80 0.45 0.27 0.79
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Fig. 1. TG/DTG results of CCMs.
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Fig. 2. XRD patterns of CCMs.
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Fig. 3. Particle size distribution of CCMs.
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Fig. 4. Different scale of SEM images of CCMs.
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Fig. 5. Compressive strength test results of mortar with different
W/B ratio.
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Table 2
Mix proportions of mortar containing CCMs
Sample Cement (%) CCMs (%) S/B W/B
CO0 (OPC) 100 0
C5 95 5
C10 90 10 3.0 0.5
Cl15 85 15
C20 80 20
Table 3
Flow test results (Unit: mm)
Co C5 C10 C15 C20
1 217 216 213 180 150
2 218 217 210 179 146
3 220 214 209 182 153
Average 218 216 211 180 150
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Fig. 6. Strength test results.
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Fig. 7. XRD results of samples after curing 3 days.
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Table 4
Water absorption test results
Sample No. SSD" (g op? (2 Absorption rate (%) Average (%)
1 309 294 5.10
Co 2 310 294 5.44 5.34
3 308 292 5.48
1 307 288 6.60
C10 2 306 287 6.62 6.63
3 304 285 6.67

"SSD : Surface-Saturated- -Dry condition mass EZﬂ S o] A
20D : Oven-Dry condition mass, 2 714 el o] A&k

Table 5
Compressive and flexural strength test results
Compressive strength (MPa) Flexural strength (MPa)
Sample No.
Value Average Value Average
1 333 6.6
Co 2 334 33.1 6.4 6.4
3 32.6 6.3
1 28.9 6.0
C10 2 28.6 28.7 5.8 5.8
3 28.6 5.7
Table 6 e TAARA A8 s AE 2 H4 g =
Results. of concrete block quality test =S Y&l g3k aro) o asleAE FYUste] A2k g
Subject Results Standards AR AAA B g ona Tz BAS Eg) 51etd
Dimenson @y 1L 102105 gl S Sgslgon, wuske Ed wed
imension (mm engt + = TAANE 2 R=] ST ] 0 =)= = =5
Height 500 500+ 5 2 FAAIE At 74%? il o:’]’?i‘j/]‘- lle 5
5] 23T E A= ALL 93 % T2 o
Compressive strength (MPa) 352 >28.0 3 BlE 2% A < FAR A v m==

S T vieH]E Mock- 1 Hol| A&
Compressive strength after sl o [ ock-up scale®] Aol #-g-5}o]

freezing and thawing (MPa) 25.8 >20.0 7t AE B3 Fale] TAEA AFL Fasigon,
0 ==
Water absorption (%) 5.7 <7.0 7] #AE B A A v 2

1) ekskEe] F8 4 AsE2 CaO ¥ SO.°lH,
XA 3 B4 Ax F A% Gypsum(CaSO,-2H,0),
E=2g2 9 Z23gE9 AEE X$Hg tidk BE Portlandite(Ca(OH),), Calcite(CaCO;) %  Anhydrite
HjgtellA) 715 wigh(Co) the] ghalslze] x|8lsko] Z71 (CaSO,)Z UERdth BHikslE9] Gypsum, Portlandite,
az,:g A8 2 AE Aol iaste AEdS JER Anhydrite= ©4]329] PRS- CaO%9} SAkgo] ghibs)

o), BRESEE 10 wt.% XI3HA] Mock-up scale®] A o] ik Ax ¥4 T BAEE H00 93 A=

% A Azt 7t FAYE 22} AlFe] FzolA AAst AdEAT

= BE 7S vEEiglth &, tislEe dAls 54 2) BkslEe] o 9 YERE 4 AR gk A

of w2 EAFANY 2 XFE Ao] FHS I 23 HES} AR T8 6l Tud B3 BEAEEY ¥
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e A=Ak, Bt 2;4 AE BN AT 25 %
o]aledof }Xl“ EHhkshEe] AMaret e 38 A =
HAE9 B2 ol~— A 7]915ke] B uigte] &/

4.2 E AHAel= 1 OVLE Aof =] ATt
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