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Abstract: The effect of granite powder(GP) as a mixed material on the compressive strength and water resistance
of magnesium oxysulfate (MOS)cement was investigated. The composition, microstructure, and pore structure of
modified MOS cement were characterized by mercury porosimeter(MIP), X-ray diffraction(XRD), simultaneous
comprehensive thermal analyzer, and scanning electron microscope (SEM ). The result shows that when the granite
powder content is 30% and 40% , the 28 d compressive strength and the 6 d water resistance softening coefficient
of MOS can reach the maximum values, to be 74.1 MPa and 1.18, respectively. The concentration of the Mg”" and
SO}~ in the solution decreases with the increase of MOS water resistance softening coefficient. After soaking in
water, the Mg(OH), generated with a higher degree of crystallinity in MOS cement containing GP, and this can
conductive to the water resistance of MOS cement to a certain extent.
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Table 1 Chemical compositions of LBM and GP
w/%

Material MgO  SiO, CaO ALO, Fe,O, K,0 Na,O Other

LBM  82.47 7.35 1.79 0.54 0.43 7.42
GP 0.92 70.80 2.41 13.95 2.43 4.70 3.52 0.79
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Fig.1 Particle size distribution of LBM and GP
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Fig. 2 Compressive strength and water resistance softening coefficient of MOS cement with GP
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Table 2 5-1-7phase and Mg(OH), crystal size of MOS cement
nm

Before soaking After soaking for 6 d

Specimen No.
5-1-7phase Mg(OH), 5-1-7 phase Mg(OH),
CO 45.5 12.0 49.6 15.9
C20 42.6 11.5 48.5 15.0
C40 43.3 9.9 48.9 16.8
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Fig. 3 XRD patterns of MOS cement with different GP contents under standard curing for 28 d and soaking in water for 6 d
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Table 3 Concentrations of Mg** and SO} of MOS cement
soaking in water for 6 d

mmol/L
Type of ion co Clo  C20 C30 C40 C50
Mg*" 3.45 3.56 3.43 3.30 3.01 3.20
SO;~ 0.73 0.65 0.69 0.63 0.52 0.56
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Table 4 Pore distribution of MOS cement standard curing for 28 d

Total Proportion/ %
Specimen intrusion  Porosity (by
No. volume/  volume)/%  d> d=10— d<<
(mL‘gfl) 100nm 100 nm 10 nm
Co 0.1126 11.17 39.36  57.69 2.95
C20 0.0725 7.06 48.18  44.91 6.91
C40 0.0256 2.52 22.25 64.53 13.22
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(a) CO standard curing for 28 d

(c) C40 standard curing for 28 d

(b) CO standard curing for 28 d and
soaking in water for 6 d
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(d) C40 standard curing for 28 d and
soaking in water for 6 d
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Fig.5 SEM images of MOS cement specimen CO and C40 under different curing conditions
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