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Abstract: The mechanical properties, hydration products and hydration hardening processes of steel slag-slag based
cementitious materials with different mix proportion were investigated using mortar strength tests and microscopic
testing techniques such as X-ray diffraction (XRD ), thermogravimetric analysis ( TG-DTG) and scanning electron
microscopy-energy dispersive spectroscopy (SEM-EDS). The results show that when n(CaO+ MgO) /n(SiO,+
AL,O;) is 0.90, more hydrated calcium silicate and hydrated calcium aluminate gels are generated in the later stage
of hydration, the microstructure is more dense and the mechanical properties are the best. The compressive and
flexural strength reach 20.20, 7.25 MPa at 28 days. The changes in pH value show the synergistic effect of hydration
resulting from the dissolution of active minerals in steel slag and the occurrence of secondary fly ash reactions in slag.
The optimal mix proportion of steel slag and slag ensures a higher level of hydration.
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Table 1 Chemical compositions(by mass) of SS and GBFS
Unit: %
Material Ca0 Sio, ALO, MgO Fe,0, MnO SO, TiO, Other
SS 37.70 27.64 10.71 8.37 6.55 2.44 1.96 0.98 3.64

GBFS 32.05 37.07 13.91 9.50 0.30 0.63 2.86 1.02 2.65
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Table 2 Mix proportions of cementitious materials

n(CaO+MgO)/

wgs/ % Weprs/ Y0

Specimen

n(Si0,+ALO,)
S 10. 58 89.42 0.80
S2 21.14 78.86 0.85
S3 31.97 68.03 0.90
S4 43.08 56. 92 0.95
S5 54.49 45.51 1.00
S6 66. 20 33.80 1.05
S7 78.23 21.77 1.10
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(b) Compressive strength
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Fig. 2 Flexural strength and compressive strength of cementitious materials
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0—Hydrocalumite 1—Ca(OH), 2—C,S 3—C;S
4—C-S-H 5—C-A-H 6—CaCO; 7—RO phase
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Fig. 3 XRD patterns of cementitious materials with
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Fig.4 XRD patterns of S3 group specimens under

different curing ages
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Fig.5 Crystallinity of cementitious materials
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