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Tab.1 Chemical composition of cement and steel slag
w/ %
FE i
CaO SiO; Fe; Oy Al O3 MgO MnO Py0s TiO, SO ait
Wi 47.05 14. 59 21.97 3.66 7.28 2.00 1. 39 1.09 0.28 99. 31

sk 61.13  21.45 2.89  5.24

2.08 - - — 2.50 95.29
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Fig.1 XRD pattern of steel slag
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Tab. 2 Phase and COD codes

/L] COD fiy WA COD 14
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Tab.3 Weight gain of steel slag after different

carbonation time
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Tab.4 Expansion degree and appearance of autoclaved

specimens
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Fig. 2 TG/DTG curves of steel slag after different

carbonation time
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Tab.5 Content of Ca(OH), and CaCO; in steel
slag after different carbonation time
FE AL w(Ca(OH)2) /% w(CaCO3) /%
Co 4,38 7.68
Cl 2.69 22.16
C2 2.22 25.10
C3 2.21 25. 80
C4 2.22 26. 86

M2 5 AT %0, BE % Bk 1R 1k I I B ] A9 4E 4K
Ca(OH), BB 43800 1 B, & 5% 1R 1L A0 40 78
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Fig. 3 Content of free CaO in steel slag after different

w(Ca0)/%

carbonation time
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Fig. 4 XRD patterns of steel slag before and after

carbonation
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Fig.5 Plot for Rietveld quantitative phase analysis
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Tab. 6 Content of minerals in steel slag after different carbonation time
oy w/ %
T mn xm @G ARLS  RLE  RMSH M kB RO
Co 4.8 0.8 1.4 2.7 2.5 11.8 23.1 3.8 16. 6
C1 17.5 1.4 1.3 0.4 1.1 8.0 17.4 3.9 14.2
C2 20.3 1.6 1.5 — 0.9 7.1 16. 3 2.4 14.0
C3 20.1 1.8 3.2 — - 6.4 13.7 2.5 12.5
C4 20.9 1.9 3.1 — - 5.8 13.8 2.5 11.7
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Fig. 6 XRD pattern of autoclaved SO
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Carbonation reaction of free Ca0 and MgO in steel slag

ZHANG Yan', CHANG Jun"', HE Ping’

(1. School of Civil Engineering, Dalian University of Technology, Dalian 116024, China;

2. Department of Chemical and Environmental Engineering. Yingkou 115014, China )

Abstract: Under the condition of CO, content of 99. 9% and pressure of 0. 2 MPa, the steel slag
powder is carbonized and used as partial replacements of Portland cement to prepare a pure pulp test
piece. The samples are then autoclaved to investigate the influence of carbonation time on the volume
stability of the samples. The results show that the carbonation time facilitates the carbonation
reaction, the silicate, free CaO, Ca(OH), and free MgO in the steel slag can be reacted with CO, gas,
and the products of carbonation are mainly Ca,Mg,_.CO;. After autoclaved, the sample with steel
slag uncarbonated is broken completely. The sample with steel slag carbonated for 10 minutes is
cracked and the expansion degree is 1. 03%. However, the expansion degree of the sample with steel
slag carbonated for 20 minutes is 0. 29% , which meets the national standards, the volume stability is
qualified. In the steel slag carbonated for 20 minutes, the content of free CaO decreases from 2. 54 %
to 0.84%, the content of free MgO decreases from 3. 8% to 2.4%. Mg(OH), is not found in the
autoclaved samples, because Mg’  exists in the amorphous in the form of hydrated magnesium

silicate.

Key words: steel slag; carbonation; volume stability; Rietveld quantitative phase analysis



