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Volume Stability and Hydration Characteristics of Magnesium Silicate Cementious Materials
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Abstract: The relationships among the fluidity, setting time, and pH value of hydrated magnesium silicate (MgO-SiO,-H,0, M-S-H)
prepared by silica fume (SF) and MgO after calcination at different temperatures were investigated, and the strength and shrinkage
characteristics of M-S-H cementious materials were analyzed. The effect of MgO on the hydrated products of MgO-SF and the
structure of M-S-H at different calcination temperatures was investigated by X-ray diffraction and thermogravimetric analysis. The
results show that the intensity of MgO diffraction peak increases, the peak width becomes narrower, the grain size increases, and the
activity decreases as the calcination temperature increases. The contents of Mg(OH), and M-S-H in the pure pulp prepared by
calcining MgO at 1 150 C are the highest, and the degree of polymerization of M-S-H silicon tetrahedron becomes the maximum
value. The MgO-SF pulp and mortar slump prepared by calcining MgO at 1 150 ‘C are 129 mm and 206 mm, respectively, in
accordance with the large-flow concrete. The pH value and setting time of the pulp are moderate, the mortar strength is high, and the
dry shrinkage rate (&) is the minimum value. & is positively correlated to the change in Mg(OH), content.
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Fig. 1 XRD patterns of MgO prepared at different

temperatures
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Table 1 Activity values, grain size and lattice distortion of
MgO prepared at different temperatures

Temperature/ 'C Reactivity value/s ~ Grain size/nm  Lattice distortion/%

900 53.5 27.73 0.271
1150 195.5 38.12 0.196
1450 308.5 53.99 0.145
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Fig. 2 Fluidity of MgO-SF mixture and setting time of pastes
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Fig. 3 pH value of pore solution in MgO-SF mixtures
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Table 2 Content of MgO in MgO-SF mixtures  w/%

Curing time/d Ml M2 M3
3 16.8 32.7 34.7
7 9.2 16.6 26.7
28 0.3 10.9 20.6
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Fig. 4 Strength of MgO-SF mortars
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Table 3 Mass fraction of Mg(OH), and M-S-H in M2 paste

w/%
Curing time/d Mg(OH), M-S-H
3 16.0 7.0
7 14.8 17.5
28 14.6 18.7

x4 M3 %%EH Mg(OH), F1 M-S-H BIRE S HL
Table 4 Mass fraction of Mg(OH), and M-S-H in M3 paste

w/%
Curing time/d Mg(OH), M-S-H
3 11.6 6.2
7 13.3 13.5
28 10.2 15.3
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