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Abstract: To analyze the properties and hydration mechanism of lime-based slag-steel slag
composite cementitious materials, discussions are conducted on the mechanical properties and
working performance of the composite cementitious materials with different steel slag and lime
mass fraction. Furthermore, detection methods such as XRD are employed to explore the
hydration mechanism of the composite cementitious materials. The research results indicate that
the optimal steel slag content in lime-based slag-steel slag composite cementitious materials
is 30%. The compressive strength is 32.3 MPa after 28 d of maintenance. The primary
hydration products of the composite cementitious materials are C—(A)-S-H gel, hydrocalumite,
Ca (OH),, and calcite, among which the interlocking C— (A) -S-H gel provides the primary
compressive strength for the composite cementitious materials. When the steel slag content in the
composite cementitious materials ranges from 20% to 30%, it does not significantly affect the
formation of C—(A)-S-H gel in the cementitious materials and can promote the hydration of
slag. An appropriate amount of steel slag exhibits a filling effect, reducing microcracks in the
composite cementitious materials, making the matrix more compact, and enhancing the
mechanical properties of the composite cementitious materials.

Key words: lime; slag-steel slag composite cementitious material; mechanical property; working
performance; hydration mechanism
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Fig. 3 Test flow chart of lime-based slag-steel slag composite cementitious material
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Fig. 4 Compressive strength of composite cementitious
materials with different steel slag mass fractions
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Fig. 13 SEM images of composite cementitious mate-
rials with different steel slag mass fraction
(a), (b)—TCMWit; (), (d)—20% 5Nt ;
(e), (D)—40% it .
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Fig. 14 Ca(OH), in lime-based slag-steel slag

composite cementitious materials
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4Ca*+2A1(OH),+CO,*+40H +4H,0=
Ca,AlL,(CO,;)(OH),,*5.5H,0. (8)
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Fig. 15 EDS spot scanning position of C—(A)-S-H
gel in lime-based slag-steel slag composite
cementitious materials
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Table3 Mass fraction of main elements of C—(A)-S-H
gel in composite cementitious materials %

(A Ca Si Al Mg S
1 48.92 7.08 2.14 0.65 0.55
2 39.36 8.68 2.99 1.16 0.67
3 32.81 4.8 677 0.91 2.32
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Fig. 16 Hydration reaction mechanism of lime-based
slag-steel slag composite cementitious material
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