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Abstract: Steel slag is a solid waste residue produced during steelmaking. China has a huge output of
steel slag, but the comprehensive utilization rate is low, occupying land and polluting the environment. It
is urgent to realize the resource utilization of steel slag. In recent years, there has been a certain level of
utilization of steel slag as a cementitious material or aggregate in building materials. Research and
engineering practices have shown that the f-CaO and f-MgO in steel slag can cause volume expansion
during hydration in service, leading to poor volume stability of building materials. Therefore, solving the
volume stability problem of steel slag is the key to achieving its resource utilization. It has been found that
steel slag has a high carbonation reaction activity, and carbonation reaction can consume the f-CaO and f-
MgO in steel slag. Carbonation treatment can improve the poor volume stability of building materials
containing steel slag, providing a new pathway for the widespread application of steel slag. This paper
reviews the research progress on the volume stability of building materials containing carbonated steel
slag, introduces the composition and classification of steel slag, discusses the expansion mechanism of
steel slag, and summarizes the effects of carbonation factors such as carbonization temperature , water-to-
solid ratio, humidity, particle size and gradation, CO, concentration and pressure, carbonation time, and
admixtures on the volume stability of building materials containing steel slag. Based on the current
research status and existing issues, research directions for further engineering application of carbonated

steel slag in building materials are proposed.
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Fig.1 Three steelmaking processes for producing steel slag
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Table 1 Chemical composition of different types of steel slag

S A : sl

Ca0 Si0, Fe,0, Al 0, MgO MnO P,0, f-Ca0
[24] BOFS 42.42 11. 04 27.37 1.61 7.91 2.28 2.09 8.38
[25] BOFS 45.18 18.48 19. 45 3.76 4.83 3.61 2.11 —
[26] BOFS 42.16 12. 80 7.80 3.17 9.51 1.20 1.47 2.70
[27] BOFS 43.20 15.30 7.00 5.30 12. 4 — — 1.90
[28] BOFS 36.78 17.25 20.91 2.56 9.55 — — 2.03
[29] EAFS 23.90 15. 30 — 7.40 5.10 4.50 — 0.45
[30] EAFS 33.27 19. 50 25.83 4.88 4.25 — 0.39 —
[31] EAFS 43.01 18.72 35.16 2.75 7.50 0.30 — 0. 40
[32] EAFS 16. 90 26. 40 43.40 4. 84 1. 86 2.66 — —
[33] EAFS 32.50 18. 10 26.30 13. 30 2.53 3.94 0.48 —
[15] LFS 42.22 15.02 0.79 22.34 14. 99 — — 0. 37
[34] LFS 65.23 12.35 0.79 16. 55 3.96 — — 7.20
[35] LFS 49.51 19. 59 0.92 12.32 7.36 1.35 — 2.47
[36] LFS 48.77 20. 21 1.96 8.92 16. 42 0.37 0.03 —
[37] LFS 57.09 16. 18 0. 65 18. 46 3.66 — — —
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Fig.2 Cracking of steel slag concrete caused by

steel slag aggregate under wet curing
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Fig.3 Effect of temperature on f-CaO conversion
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Table 2 Effect of relative humidity on the content of

f-CaO in steel slag with different particle sizes %

HiH 3. 5‘~7\mm 7~: 15mm 15725mm
R B R B KA
Ak i 6.28 4.97 3.94
10% RH 3.71 3.44 3.96
30% RH 3.93 2.56 2.04
60% RH 1.45 0.63 0.37
80% RH 3.20 4.35 2.96
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