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Effect of MgO Activity and Molar Ratio on Strength of Basic Magnesium
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Abstract: Basic magnesium sulfate cement (BMSC) with different molar ratios was prepared from different active
MgO decomposed by calcination of magnesium hydroxide. The development law of compressive strength was
analyzed. The influence mechanism was analyzed by hydration exothermic, liquid conductivity, X-ray diffraction
(XRD), scanning electron microscope (SEM) and mercury intrusion porosimetry (MIP). The results show that
when molar ratio (2(MgO)/n(MgSO,)) is 5, the strength increases first and then decreases with the increase of
MgO activity in the first day, resulting from the fact that the higher MgO activity yields the faster hydration, on the
contrary, too high MgO activity is not conducive to the formation of hydration strength phase (5-1-7 phase). With
the complete hydration of MgO, the strength increases with the decrease of MgO activity in the later days due to
the 5+1+7 phase in BMSC prepared with low MgO activity The degree of crystallization is high. When the molar
ratio is 7, the third exothermic peak of Mg(OH), nucleation and growth appeared in the hydration process of BMSC,
which led to the strength of BMSC to shrink. The main pores in high strength BMSC are intergranular pores, and
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the higher the crystallinity of hydration products, the larger the pore size.

Key words: basic magnesium sulfate cement (BMSC) ; magnesia; reactivity ; compressive strength; hydration
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Table 1 Chemical composition of light burned magnesia
w/ %
MgO SiO, ALO, Fe,O, CaO 1L

82.62 5.94 0.16 0.46 1.18 9.64
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B Mg(OH),1E 600~1 000 °CF #EA71Bbe , 14 i
1] R 1 b, 25 3R [ 35 1 9 MgO. 2 2 A [a] 37 4
MgO ) BET k2 i BURT dokr ROSF . 36 2 ] UL . B
H BB E BT, MgO R4S iR B 4 v, HLH:
BET 2 i Fg 8 B AIC, 05 24 B3 AIK s LBML IS MK
R B Mg(OH), il 45 1) MgO 1 £
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Table 2 BET specific surface area and crystallite dimension of different active magnesias

Temperature/C Crystallite dimension/nm BET specific surface area/(m*-g ") w(MgO)/ %
600 12.4 103. 48 89. 30
700 15.3 70. 30 90. 05
800 18.1 45. 90 94.57
900 22.3 32.91 97.92
1 000 25.3 24.70 100. 00
LBM 32.0 14. 34 73.85

Note: The MgO content in LBM is the result of Topas4.2 quantitative analysis,and the remaining MgO content is the result of mass loss

calculation before and after calcination of magnesium hydroxide.
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Fig.1 Effect of MgO activity and molar ratio on compressive strength of BMSC
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Fig.2 Effect of MgO activity and molar ratio on hydration exothermic rate of BMSC
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Fig. 4 XRD pattern of BMSC prepared by different active MgO at different ages
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Fig. 6 SEM image of BMSC cured for 28 days

=3 6 H1 & X 15 9 EDS 43 #7
Table 3 EDS analysis of each region in Fig. 6

Area w(0)/ % w(Mg)/ % w(S)/%  n(Mg)/n(S)
A 79.10 10. 21 10. 69 1.27
B 64.79 29.23 5.98 6.51
C 54.29 42.47 3.24 17.39

BMSC H1 19 L 43 by B 5 AL (<220 nm) /)N i 6]
fL(d=20~100 nm) FIK & [E L (d=>100 nm) 3Ff . iy
[] L Ry 7K A &5 = 0 M LSS A5 T B AL R 4
i AW, B LBM-M7 4b , BMSC 1% °F 2 L 1% b &
MgO i P A BRI 3G K, BE AL o B 2D, i s [ L
A7 L3 R, X K AR AR &G R B R S L

*4 BMSCIEZENHEKEUMSITER
Table 4 Statistical analysis result of pore size distribution of BMSC

Proportion /%

Sample Porosity (by Average pore
No. volume)/ % diameter/nm d<20 nm d—20-100 nm 4100 nm
T7M5 24.75 34.81 25.41 65. 26 9.33
T8MS 38.90 40. 97 9.25 84.02 6.73
TIMS 39.44 55.40 4.23 87.03 12.93
T10M5 38. 88 65.73 7.01 67.15 25.85
T7™M7 17.00 10. 55 83.17 3.42 13.41
T8M7 22.36 46.17 36.47 30. 80 32.73
TOM7 23.77 142.88 6.79 24.26 68.65
T10M7 28.49 155. 32 5.33 3.16 72.58
LBM-M7 31.21 64.03 10. 00 65.73 24.27
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