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Abstract: In this study, the effects of different molar ratios on the basic mechanical properties of magnesium oxysulfate cement
(MSO) were investigated. Experimental methods were employed to evaluate the impact of molar ratio changes on the
compressive and flexural strength of the cement. Three molar ratios of MgO to MgSOs4 (8:1:20, 9:1:20, 10:1:20) were selected
for the experiment, and the cement's strength was measured at 7 and 28 days of curing. The results show that increasing the
molar ratio significantly enhances the compressive and flexural strengths of MSO cement. After 28 days of curing, the
compressive strength of the 10:1:20 mixture was 16.5% higher than that of the reference group, while the flexural strength
increased by 22.3%. Additionally, scanning electron microscopy (SEM) observations revealed that samples with higher molar
ratios exhibited a denser microstructure, which is closely linked to the improved cement strength. This study demonstrates that
the molar ratio plays a crucial role in the performance of magnesium oxysulfate cement. By optimizing the molar ratio, both
the strength and microstructure of the cement can be improved. The findings provide valuable data and optimization
recommendations for engineers involved in cement production and application.
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Table 1 Main chemical composition
TRy TE (%)
MgO 48.35%
H0 51.1%
CaO 0.15%
Others 0.4%
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Fig. 1 XRD of light burned MgO powder
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Table 2 Mix design
it MgO: n(MgS04-7 H20): n(H20) MgO MgS04-7 H20 H.0
8: 1: 20 710 246 198
9: 1: 20 2840 984 792
10: 1: 20 2130 738 594
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Fig. 2 Specimen preparation
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Fig. 3 Test loading equipment
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Fig. 4 Compressive strength test results
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Fig. S Flexural strength test results
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Fig. 6 SEM of MOS with different molar ratios after 7 days' curing
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