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Measurement and Analysis on MgO Content og4&gnesia Expansive Agent

ZHANG Shouzhi'?, LIU Jiaping'?, TIAN Qian"? YAN Zhanbiao'?, LU Anqun'?
(1. State Key Laboratory of High Performance Civil Engineering Materials, Nanjing 210008, China;
2. Jiangsu Sobute New Materials Co., Ltd., Nanjing 211103, China)

Abstract: The influences of MgCO; and Mg(OH), on the MgO content of magnesia expansive agent were investigated. The
relationship between the MgO contents by chemical analysis method and hydration method was discussed. The results show that
MgCO; and Mg(OH), in magnesia expansive agent appear when using chemical analyzsis methods, but MgCO; and Mg(OH), in
magnesia expansive agent do not appear when using hydration method. Compared to the MgO contents measured by chemical
analysis methods, the MgO contents determined by hydration method is closely related to the expansion properties.
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Table 1 Chemical compositions of cement, magnesite and

MgO expansive agent w/%
Material CaO MgO Fe O3 Al O3 SiO, Loss
Cement 64.9 1.66 3.74 4.38 22.8 231
Magnesite 1.46 45.7 0.79 0.32 1.76 48.8
M50 1.85 91.2 1.52 0.61 1.56 1.78

W is mass fraction.
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Table 2 Chemical compositions(by mass) of the admixtures
with different MgCO; content W/%

Sample Ca0 MgO Fe,O3 ALO; SiO, Loss

0%MgCO;+100%M50 1.85 91.19 1.52  0.61 1.56 1.78
3% MgCO3+97%MS50  1.86 89.81 1.53  0.62 .51 2.83
6% MgCO3+94%M50 1.92 88.50 1.56  0.59 1.66  3.75
9% MgCO3+91%M50 1.79 87.05 149  0.65 1.78  4.99
12% MgCO3+88%M50 1.83 8560 1.68  0.81 1.73 583
15% MgCO;+85%M50 1.79 8479 1.73  0.77 1.67 7.02

100% MgCO;+0%M50 1.46 4512 0.79  0.32 1.76 488
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Table 3 Effect of MgCO; content on MgO content in M50

Mass fraction of MgO /%

Sample
Chemical analysis method Hydration method
0% MgCO3+100%M50 91.19 85.25
3% MgCO3+97%M50 89.81 78.21
6% MgCO;3+94%M50 88.50 75.23
9% MgCO;3+91%M50 87.05 73.19
12% MgCO;+88%M50 85.60 69.70
15% MgCO;+85%M50 84.79 67.54
100% MgCO3+0%M50 45.12 0.17
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Table 4 Chemical compositions(by mass) of the admixtures
with different Mg(OH), content W/%

Sample Ca0 MgO Fe0; ALO; SiO, Loss

0% Mg(OH),+100%M50 1.85 91.19 1.52 0.61 156 1.78
3% Mg(OH),+97%M50 1.84 90.52 1.62 055 158 2.16
6% Mg(OH),+94%M50 1.74 89.86 1.87 076 195 283
9% Mg(OH),t91%M50 1.79 89.19 194 0.69 2.03 3.44
12% Mg(OH),+88%M50 1.68 88.52 1.47  0.57 2.08 3.92
15% Mg(OH),+85%M50 1.88 87.86 1.86 055 233 4.64
100% Mg(OH),+0%M50 0 68.23 0 0 0 3059
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Table 5 Effect of Mg(OH), content on the MgO content in

M50
Mass fraction of MgO /%
Sample
Chemical analysis method ~Hydration method
0% Mg(OH),+100%M50 91.19 85.25
3% Mg(OH),+97%M50 90.92 80.51
6% Mg(OH),+94%M50 90.36 77.85
9% Mg(OH),+91%M50 89.69 75.69
12% Mg(OH),+88%M50 89.02 73.32
15% Mg(OH),+85%M50 88.38 70.35
100% Mg(OH),+0%M50 68.23 091
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Table 6 MgO content and expansion ratio in five testing
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. Expansion
Mass fraction of MgO /% X
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Sample - -
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) 0 7d 284d
analysis metho & method
M50 91.1 04 85.25 0.095  0.131
MgCO; @ 0.17 0.003  0.001
Mg(OH 8.23 0.91 -0.005  0.002
gOH), O
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