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Carbon-capture Performance of foam Concrete Using Stainless Steel Slag

Byung Jun Kim', Sung Won Yoo’, Young Cheol Choi®*

Abstract : The purpose of this study is to investigate the mechanical and carbon-capture properties of foam concrete containing stainless steel
argon oxygen decarbonization(AOD) slag. AOD slag was used as a binder, and foam concrete having a foaming ratio of 69 =+ 0.5 % and a slurry
density of 573.2 to 578.6 kg / m* was produced. In order to examine the effect of carbonation, blended specimen was cured by two types : normal
curing and CO; curing. As a result of the experiment, the specimens incorporating AOD slag showed higher compressive strength than Plain
after CO, curing. According to the analysis of the image of foam concrete, it was confirmed that the ST30 has a lower total pore volume and
average pore size than plain, resulting in high compressive strength. The SEM analysis confirmed the formation of calcite by carbonation of
AOD slag. Through the thermogravimetric analysis, the increase of CO, uptake was confirmed by the incorporation of AOD slag. Foam concrete
has a higher porosity than normal concrete, so it is expected that carbon-capture performance can be improved by using a AOD slag.
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(Bachu, 2004). CCU 7|55 53 AAA 5 /S 98 3
g A g A7) Ao A A= A RAHER B X E
2 = A9 E(ordinary Portland cement, OPC)E thal|gh <= Q)
= Bz AW EA A Z(supplementary cementitious materials,
SCMs)E &85 A7} 23] 2188 Foll JTHDindi et al.,
2019). Chung et al.-> OPCE thAl|ste] A2]7} F3 Eefo]of
A& AR AIME B3HA o] A5 F vAF2E E45H3
I JFHETT FFEE A S RIS TH Chung et al., 2020).
Sun etal. & A 2ZE| W, 42| At Ee)| 1 52 2bg FA
£S5 0PCY 100% 2 tA|ste] AT ES] S =, T4
5& A3 tHSun et al., 2018).

2H|1E] 2 22€l AOD &8 I(stainless steel argon oxygen
decarbonization slag)= 2~H| Q18] 22 2~& o] A4k 7} of| A Ay
3= A FAHEelth AOD €818 73t T8 8’3 =y
-C,S(2Ca0-Si0,) = OPCE T3z B-C,S e thEA| vl
4 AL 73 JARE B3 o|xkslekAT ) $HA] EA 5= 7
o il A S Fsle] Bkt ES AT TH Young et al,
1974).012 3t y-C,8 9] §HiHs} 545 o] 83l i AFA=
2 AOD €Y 15 REAREA A5 2 ARSI 2 A1 E
T3+ Mo et al. 2 27 S 1E OPC tH] 80%, 100%
2|83t AR E | 0] 2 EE A 23] gHAksl FAYSHATE BhAE
3} oA 717bo] Eol = ek o) A Fo] Eolu 3=
o] XU & &1+ tHMo et al., 2016). Moon and Choi+=
ST-AOD € 1& HIRIT| 2 ARS-3t # o] 2 E& BH4hs} oFAY
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AOD € 719] 38t 242 Table 1] YERHATE AOD &
1] FAEL Ca0, Si0,, MO, ALO;E ZH: 54.3%,
17.7%, 9.2%, 6.4%= UEFSTE OPC2] 4382 Ca0, SiO,,
ALO;Z 717} 62.4%, 20.8%, 4.9% 2 UERSTE Bogue2 ol 2]
FHOPCY F&E ABE2CsS, GiS, GA, C4AF, CaSO, 7} 55
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Fig. 12 #o]#] 3] W (Beckman Coulter LS 230)°] 2] &t
OPC % AOD &8 712] YA=7] B (particle size distributions,
PSDs)E UERATE
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Table 1 Chemical composition of raw materials

Chemical Compositions (wt.%)

OPC AOD slag
SiO, 20.8 17.7
AlLOs 4.9 6.4
Fe,03 3.5 3.0
CaO 62.4 54.3
MgO 1.6 9.2
K,O 0.9 0.2
Na,O 0.3 0.1
SO3 2.2 0.4
CI‘203 - 2.8
MnO 0.1 0.5
TiO, 0.1 0.9
Density (g/cm®) 3.14 2.91
10
= Cement
8 -o- Stainless steel slag
< 61
Fal
o
g
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Fig. 1 Particle size distributions of raw materials
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Fig. 2 SEM image of AOD slag
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Table 2 Mixture proportions of carbon-capture foam composites

Binder (wt.%) Foaming  Slurry

Specimens AOD ratio density
O %€ dag ) (kem)
Plain 03 100 - 69.24 578.6
ST30 ) 72 28 69.17 573.6
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Fig. 4 Compressive strength of foam concrete
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Fig. 5 Image analysis
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Fig. 6 Pore content of foam concrete
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Fig. 7 SEM observations of foam concrete
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Table 3 CO, uptake of specimens

CO, uptake [wt. % by binder]

Specimens Normal curing Carbonation curing
Plain 2.45 2.93
ST30 5.18 17.42
100

Plain

95 A / before carbonation curing

Plain
after carbonation curing

80

0 200 400 600 800 1000
Temperature [°C]

(a) Plain
100

ST30 /

before carbonation curing “\

ST30

\
70 after carbonation curing .

90 A

Weight [%)]
3

60 r . : :
0 200 400 600 800 1000
Temperature [°C]

(b) ST30

Fig. 8 Thermogravimetric analysis (TGA) of foam concrete
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