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Effect of Metakaolin on Structure and Properties of Hydrated Magnesium
Silicate Cement
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Abstract: Metakaolin was introduced into the hydrated magnesium silicate cement and the compressive strength and
pH value of the hydrated magnesium silicate cement were measured. The phase and microstructure of the hydrated
magnesium silicate cement mixed with metakaolin were analyzed. The results show that the compressive strength
of the magnesium silicate hydrate can be improved by adding less than 10% metakaolin, and the compressive strength
of the magnesium silicate hydrate can be increased by 60.9% when 8% metakaolin is added. Al,O, in metakaolin
participates in the reaction, which leads to the increase of hydration degree of the system. The hydration degree is
the largest when the content of metakaolin is 8% and the mass loss is 3.08% , which is higher than that of the blank
group. The pH value of the hydrated magnesium silicate cement system is increased by metakaolin, and the amount
of silica fume dissolved decreases with the increase of the content of metakaolin, which affects the formation of
hydrated magnesium silicate.
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Table 1 Chemical compositions of LBM, SF and MK
w/%

Material MgO  Si0, CaO  ALO, Fe,0, K,0 Other

LBM 88.34 2.63 3.60 0.62 0.76 4.05
SF 95.80 1.25 0.50 1.07  1.38
MK 0.02 54.83 0.07 43.55 0.37 0.14 1.02

1—Periclase 1
2—a—quartz
3—Quartz
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Fig.1 XRD patterns of LBM, SF and MK
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Table 2 Mix proportions of hydrated magnesium silicate cements

g

Sample LBM SF MK
MK-0 400 600 0
MK-2 400 580 20
MK-5 400 550 50
MK-8 400 520 80
MK-10 400 500 100
MK-100 400 0 600
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Fig.2 XRD patterns of hydrated magnesium silicate
cement with different MK contents after 28 d
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Fig. 3 FTIR spectra of hydrated magnesium silicate
cement with different MK contents after 28 d
hydration
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Fig.4 SEM images of MK-0 and MK-100 after 28 d hydration
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Fig.5 Microstructure and element distribution of MK-8 after 28 d hydration
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Fig. 6 Single layer structure diagram of M-S-H and M-A-S-H
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Fig. 7 Pore size distribution of hydrated magnesium
silicate cement with different MK contents
after 28 d hydration
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Fig.9 DSC curves of hydrated magnesium silicate

cement with different MK contents after
28 d hydration
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