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Measurement and Analysis of MgO Content in Magnesia Expansive Agent
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Abstract: In order to investigate the rationality of the MgO content test in magnesia expansive agent, based on magnesia expansive
agent sample M50 ,the influences of MgCOj; 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 AlLO3 SiO, Loss

Cement 64.90 1.66 3.74 4.38 22.8 2.31
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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Fig. 1 Relationship between hydration reaction time of MgO
content in M50 expansion agent
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Table 2 Chemical compositions(by mass) of mixed samples
with different MgCO; content W/%

Sample CaO MgO Fe,0O3 ALO;s SiO, Loss

0%MgCO;+100%M50 1.85 91.19 152  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 1.49  0.65 1.78  4.99
12% MgCO;+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; doped on MgO content in mixed

samples
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% MgCO3+94%M50 88.50 75.23
9% MgCO3+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

23 Mg(OH):, 25 Mgo 2E/X A

K3 Al Mg(OH), 45 o it AR AU AL BRI K 77
FEfh M50, HlE S Mg(OH), 24 TR A FE, AR,
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Table 4 Chemical compositions of mixed samples with
different Mg(OH), content W/%

Sample CaO MgO Fe,03 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 1.58 2.16
6% Mg(OH),+94%M50 1.74 89.86 1.87 0.76 195 2.83
9% Mg(OH),t91%MS50 1.79 89.19 194 0.69 2.03 3.44
12% Mg(OH),+88%M50 1.68 88.52 147 057 2.08 3.92
15% Mg(OH),+85%M50 1.88 87.86 1.86  0.55 233 4.64
100% Mg(OH),+0%M50 0 68.23 0 0 0 30.59

f# 4 741, Mg(OH), B AXHEAFEH CaO.
Fe,05. ALOs Fl SiO, I &L R, R &
1 MgO & FIGe K IS M. Mg(OH), Bt
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Table 5 Effect of Mg(OH), doped on MgO content in
mixed samples

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 samples

Mass fraction of MgO /% Expansion ratio/%

Sample

Chemical Hydration

. 7d 28d
analysis method method

M50 91.19 85.25 0.095 0.131
MgCO; 45.12 0.17 0.003 0.001
Mg(OH), 68.23 091 —-0.005 0.002
M50-MgCOs 84.79 67.54 0.051 0.080
M50-Mg(OH), 88.38 70.35 0.063 0.087
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