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Effect of Molar Ratio on Mechanical Properties and Deformation Behavior
of Modified Magnesium Oxysulfate Cement and Its Mechanism
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(1. School of Civil Engineering and Geographical Environment, Ningho University, Ningbo 315211, China;
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Abstract: The effect of the molar ratio (2(MgO) : n(MgSO,) : n(H,0O) ) in the raw materials on the mechanical
properties and deformation characteristics of modified magnesium oxysulfide (MMOS) cement was studied , and the
mechanism was analyzed by testing techniques, such as X-ray diffraction(XRD) , scanning electron microscope
(SEM), Fourier transform infrared spectroscopy (FTIR) and thermogravimetric analysis( TG). The results show
that the compressive strength and flexural strength of MMOS cement matrix shows an increasing trend with the
increase of water-sulfur ratio and oxygen-sulfur ratio. The specimen with a molar ratio of 10:1:12 has the highest
compressive and flexural strength. The deformation of MMOS cement specimens with different molar ratios during
the period from completion of pouring to 56 days of curing is mainly expansion deformation. The total deformation
of MMOS cement specimens shows a decreasing trend with the increase of water-sulfur ratio and oxygen-sulfur ratio,
while the autogenous deformation shows a decreasing trend with the increase of water-sulfur ratio and a first increasing
and then decreasing trend with the increase of oxygen-sulfur ratio. The MMOS cement specimens with different molar

ratios exhibit differences in expansion deformation, mainly due to the different contents of hydration products
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Mg(OH),, 5-1-7 phase (5Mg(OH),-MgSO,*7H,0) and unreacted MgO phase in the hardened matrix. When the

content of Mg(OH), decreases and the content of 5+ 17 phase increases, the expansion deformation phenomenon

of MMOS cement specimens weakens, while their flexural strength and compressive strength are improved.

Key words : molar ratio; modified magnesium oxysulfide (MMOS) cement; mechanical property; volume

deformation; mechanism analysis
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Table 1 Chemical composition(by mass) of magnesium

sulfate heptahydrate
Unit: %
MgSO, MgCl, NaCl Na,SO, H,O Other
47.85 0.50 0.50 0.50 50. 24 0.41
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Table 2 Oxide composition(by mass) of light-burned

magnesium oxide

Unit: %
MgO CaO ALO, SiO, 1L
82.71 5.87 5.50 3.62 2.30
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Fig.1 XRD pattern of light-burned magnesium oxide
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Table 3 Mix proportions of modified magnesium oxysulfate cement pastes

Mix proportion/(kg-m %)

n(MgO):n(MgSO,+ 7H,0): n(H,0)

MgO MgSO,+ 7H,0 H,0 CA
10:1:12 1066.0 426.0 374.0 5.3
9:1:12 995. 0 442.0 388.0 5.0
8:1:12 920.0 460.0 404.0 4.6
8:1:11 952.0 476.0 383.0 4.8
8:1:10 987.0 493.0 361.0 4.9
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Fig. 3 Effect of water-sulfur ratio on flexural strength and compressive strength of MMOS cement specimens
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Fig.4 Effect of oxygen-sulfur ratio on flexural strength and compressive strength of MMOS cement specimens
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Fig.5 Effect of water-sulfur ratio on deformation characteristic of MMOS cement specimens
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Fig. 6 Effect of oxygen-sulfur ratio on deformation characteristic of MMOS cement specimens
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Fig.9 TG-DTG curves of MMOS cement samples with different water-sulfur ratios
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Table4 Mg (OH), and 5Mg (OH),-MgSO, contents in MMOS cement samples with different water-sulfur ratios

n(MgO): n(MgSO,- 7H,0): n(H,0) w(Mg(OH),)/ % w(5Mg (OH),-MgS0,)/ %
8:1:10 36.7 20.5
8:1:11 20.5 22.4
8:1:12 16.9 32.5
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Fig. 10 TG-DTG curves of MMOS cement samples with different oxygen-sulfur ratios
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Table 5 Mg (OH), and 5Mg (OH),-MgSO, contents in MMOS cement samples with different oxygen-sulfur ratios

n(MgO): n(MgSO,* 7H,0): n(H,0)

w(Mg(OH),)/ %

w(5Mg (OH),-MgS0,)/ %

8:1:10 26.0
8:1:11 36.1
8:1:12 34.4
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Fig. 11 XRD patterns of MMOS cement samples with different water-sulfur ratios
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Fig. 12 XRD patterns of MMOS cement samples with different oxygen-sulfur ratios
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Fig. 13  SEM images of MMOS cement samples with different water-sulfur ratios
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