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Impact of Expansive Agent from Calcinating Magnesite Tailings on

Expansion Performance of Cement Mortar

LIU Ziyuan'*, BI Wanli**?*, GUAN Yan'®, ZHANG Tingting®*, CHEN Xiaoyang®*

(1.College of Materials and Metallurgy, University of Science and Technology Liaoning, Anshan 114051, China;
2.Research Institution of Keda Fengchi Magnesium Building Materials, University of Science and Technology Liaoning, Anshan
114051, China; 3. Liaoning Province Magnesium Resources and Magnesium Materials Engineering Technology Research Center,

Anshan 114051, China; 4.Faculty of Infrastructure Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: In order to reduce the shrinkage cracking of mass concrete, Mg() expansive agent was made by
calcinating magnesite tailings. The effects of different calcination temperatures on the mineral composi-
tion, particle size and activity of MgO expansive agent were studied. The changes of mineral composition,
hydration process, thermal stability and micro morphology of cement mortar with Mg() expansive agents
were studied by means of X-ray diffraction, scanning electron microscope and thermal analyzer. The re-
sults show that under the condition of complete magnesite decomposition ( calcination temperature over
1000 °C, and constant temperature for 1 h), with the increase of calcination temperature the grain size of
magnesium oxide increases from 27. 6 nm to 138. 0 nm, the activity decreases from 70. 8% to 3.3%, and

the hydration rate slows down. There is a linear relationship between the grain size of magnesium oxide
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and the reactivity. MgO activity affects the expansion limit of cement mortar. The expansion limit of ce-

ment mortar mixed with MgO expansive agent made of calcination temperature 1 000 “C is the largest. Un-
der the condition of 20 °C water curing, the expansion limit of 7, 28,120 d can reach 0. 022%, 0. 037 % and
0.062%, respectively. In addition, the hydrated product magnesium hydroxide in the system shows lamel-

lar growth in the matrix.

Key words: magnesite tailing; calcination temperature; MgO expansive agent; expansion rate; hydration

process
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Table 1 Chemical compositions of cement and magnesite tailings w/ %
Material CaO Al Oy SiO), SO, Fe, Oy K,O MgO Na, O 1L
Cement 63.75 4. 86 21.32 2.31 3.08 0.67 2.23 0.19 1. 49
Magenesite tailings 1. 68 0. 54 3.38 0.43 43.23 50. 74
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Table 2 Mix proportion of cement mortar g
Cement Expansive agent Sand Water
607.5 67.5 1350.0 270.0
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Table 3 Chemical compositions of MgO expansive agent prepared

at different calcination temperatures w/ %
Sample Si0), CaO MgO Fe,O, ALO, 1L
800 C-1h 4.08 0.97 51.32  0.50 0.84  42.54
900 ‘C-1h 5.70 1.24  71.66  0.85 0.87 19.71
1000°C-1h 6.37 1.46  89.41  0.85 0. 87 1. 04
1100 C-1h 6.61 1.56  89.60 0.92 0.92 0. 39
1200C-1h 6.75 1.56  89.65 0.81 0. 87 0. 36
1300°C-1h 6.63 1.56  89.88  0.88 0. 95 0. 10
1400 C-1h 6.10 1.56  90.94  0.61 0. 68 0.11
1500 C-1h 6.06 1.56  90.98  0.65 0. 66 0.09
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by calcinating magnesite tailings at 1 400 ‘C
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