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Table 1 Effect of grinding time on magnesite powder
characteristics

IF B B ] wE TR Dy,
/min /(X107 kgm ™) /(m *kg ") /pm

10 3.01 324.1 14.14

20 3.03 491.4 11. 89

30 3.03 521.9 10. 29

40 2.99 653.1 6.89
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Figure 2 Activity of magnesia expansion agent under different holding time
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Figure 3 Activity of magnesia expansion agent under
different heating rates
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Figure 4 Activity of magnesium expansion

agent under different cooling modes
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Figure 5 Particle size distribution of magnesia expansion agent after calcination of magnesite powder at

different temperatures
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Figure 6 Micromorphology of magnesia expansion agent at

different calcination temperatures
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Figure 7 XRD spectrum of magnesia expansion agent
calcined at different temperatures
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Table 2 Grain size of magnesia expansive agent at different calcination temperatures

Grain size/nm

Temperature/C Average grain size/nm
(111) (200) (220) (311) (222)
700 23.5 19.6 19.6 19.4 51.9 26.8
800 42.3 36.0 39.2 23.0 51.8 38.5
900 53.0 54.0 39.2 50. 4 52.5 49.8
1000 71.0 72.3 78.7 84.7 87.0 78.7
1200 106. 0 72.4 117.5 126.5 130.0 110. 5
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Table 3 Lattice distortion of magnesia expansion agent at different calcination temperatures

Lattice distortion/ %

Temperature/C Average lattice distortion/ %
(111) (200) (220) (311) (222)
700 0.515 0. 526 0.370 0.316 0.125 0. 370
800 0. 306 0. 305 0.198 0.271 0.125 0.241
900 0. 254 0.215 0.198 0.134 0.109 0.182
1000 0. 200 0. 170 0.110 0. 087 0.081 0. 130
1200 0. 146 0. 169 0.079 0. 064 0. 060 0. 104
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Figure 8 Hydration heat release of magnesia expansive agent calcined at different calcination temperatures
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Influence of Preparation Process on Hydration Activity and Microscopic
Properties of Magnesia Expansion Agent

YANG Yongmin"*?,CAO Yuhong®’,JI Xiankun*, XU Ke*, WANG Hailong*
(1. School of Urban and Rural Construction, Zhongkai College of Agricultural Engineering, Guangzhou 510225,
China; 2. Guangdong Lingnan Township Green Building Industrialization Engineering Technology Research Center,
Guangzhou 510225, China; 3. Institute of Sustainable Development of Building Energy Conservation, Zhongkai
College of Agricultural Engineering, Guangzhou 510225, China; 4. Wuhan Sanyuan Special Building Materials Co. ,
Ltd. , Wuhan 430000, China)

Abstract: To solve the problem of concrete cracking, adding a magnesium expansive agent can effectively
reduce or even eliminate the shrinkage of concrete due to dry shrinkage and temperature difference so that
the concrete has excellent crack resistance. In order to determine a reasonable calcination process for
preparing magnesia expansion agent, the effects of calcination temperature, holding time, heating rate, and
cooling mode on the grain size, microstructure, and activation properties of magnesia expansive agent were
studied. The results show that the calcination temperature has a decisive influence on the hydration activity
of magnesia expansive agent. With the increase of calcination temperature, the grain size of magnesia
expansive agent increases continuously, while the specific surface area, the lattice distortion, the hydration
heat release, and the activity decrease gradually. As the calcination holding time is longer under the same
conditions, the magnesia expansion agent has a larger crystal grain size, lower specific surface area, higher
crystallinity, and lower hydration activity. By adopting the rapid cooling method, a high-activity magnesia
expansion agent can be obtained.

Keywords: magnesium oxide;calcination process;expansion agent;reactivity ;microscopic properties
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