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Pore Characteristics of Stainless Steel Slag AOD Blended Cement Pastes by
Carbonation Curing

Chul-Sung Hwangl, Kyoung Tae Parkz, Young Cheol Choi™™

Abstract: In this study, the mechanical and micro-structural change of cement pastes incorporating Stainless-Steel Slag Argon Oxygen Decarburization
Slag (STS-A) containing ¥-CsS as a carbon capture materials were investigated with carbonation curing condition. ¥-C,S is non-hydraulic, therefore
does not react with water. But ¥-C,S has a reactivity under carbonation curing condition with water. The reaction products fill up the pore in pastes.
The microstructure of STS-A blended cement pastes could be densified by this reaction. The pore structure of cement pastes incorporating STS-A was
measured using mercury intrusion porosimetry (MIP) after carbonation curing (CO, concentration is about 5%). Also the fractal characteristics were
investigated for the effect of carbonation curing on the micro-structural change of paste specimens. From the results, the compressive strength of
carbonated specimens incorporating STS-A increased and pore-structure of carbonated paste is more complicated.
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Table 1 Chemical composition of raw materials

Chemical Compositions (wt.%)

OPC STS-A
Si0, 20.8 17.7
ALO; 49 6.4
Fe,0s 3.5 3.0
Ca0 624 543
MgO 1.6 9.2
K>0 0.9 02
Na;0 0.3 0.1
SO; 22 04
LOI 27 1.7
Sum 98.82 99.05
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Fig. 1 Particle size distributions of raw materials

Table 2 Mix proportions of mortar specimens

OPC Water STS-A Sand
Plain 100 50 - 150
C50 50 50 50 150
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Table 3 Compressive strengths of specimens

Compressive strength (MPa)

Plain C50

Curing method Non-CO, CO, Non-CO» CO,

7 days 36.6 374 12.54 304
28 days 44.6 46.8 15.3 38.9
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Fig. 3 Compressive strength of specimen
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Table 4 Surface fractal demension of specimens

Non-CO:; curing CO; curing
meso micro meso micro
C50 7days 2.6052 2.6981 2.8907 2.7025
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Fig. 4 C50 7day Surface fractal dimension
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