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Hydration Characteristics and Mechanism of Partially Calcined Hydromagnesite — Calcined
Clay Cementitious Material

LIU Yedongyang'?, QIAN Xiong', QIN Yukun'?, HU Chuanlin', WANG Fazhou'
(1. State Key Laboratory of Silicate Materials for Architectures, Wuhan University of Technology, Wuhan 430070, China; 2. School
of Materials Science and Engineering, Wuhan University of Technology, Wuhan 430070, China)

Abstract: Using a new partial calcination strategy, which partially decomposes hydromagnesite into magnesium oxide at a lower
temperature for a short time. It also explores the potential of preparing cementitious materials by mixing them with calcined clay. The
research showed that in addition to MgO, partially calcined hydromagnesite also contained undissolved amorphous magnesium
carbonate, which could enhance the rate of MgO hydrated into Mg(OH), and significantly improved the early mechanical properties
of the cementitious material, but the development rate of strength in the later stage decreased. Compared with completely calcined
hydromagnesite, while the content of amorphous magnesium carbonate accounts for 3.0% of the total mass, the 1 day strength was
increased by 167%. Partial calcination strategies can effectively reduce carbon emissions and improve the early strength of
cementitious materials.
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Table 1 Chemical composition (mass fraction w) of hydromagnesite and CC (Calcined clay) wW/%
Material Na,O MgO A1203 SiO, SO; K,0 CaO Fe O3 LOI
Hydromagnesite 0.13 40.25 0.30 0.39 0.06 0.03 1.86 0.03 56.40
CC 0.07 0.40 38.11 54.12 0.06 3.55 0.03 2.10 1.29

LOl is the loss on ignition.
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Fig. 1 XRD spectra of hydromagnesite and CC
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Table 2 Calcination degree of hydromagnesite in different
calcination systems

Group of First calcination Wi oss/ %0 Wa/% Dc/%
hydromagnesite regime

1 650 ‘C-10min 24.72 4491 55.09

2 700 ‘C-60 min 9.40 15.65 84.35

3 800 C-120 min 1.20 0 100

Secondary calcination regime is at 1 000 C-180 min; Wy o is total mass loss
in secondary calcination; W, is amorphous magnesium carbonate content;

D¢ is degree of calcination of the sample, mass fraction of MgO.
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Table 3 Mix proportion of cementitious material

Mass fraction/%

Group of .
» Calcined
cementitious Dc/% Pure .
K CcC hydromagnesite
material MgO
Total MgO  MgCO;
1 55.1 73.3 26.7 14.7 12.0
2 844  80.8 19.2 16.2 3.0
3 100.0 833 16.7 16.7 0
4 83.3 16.7

The water—binder ratio is 0.6.
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Fig. 2 XRD spectra of calcined hydromagnesite under

different calcination systems
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different calcination systems
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composite CC
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D¢ or MgO composite CC
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Fig. 7 XRD spectra of calcined hydromagnesite with different
D¢ or MgO composite CC
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