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Morphology of MgO Hydration Products under Different Curing Conditions
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Abstract: The morphologies of brucite formed from MgO hydration under different curing conditions were
studied. The results showed that there were relations between the morphologies of brucite and its forming
conditions. The size of brucite crystals increased with the curing time, and they were fiber-shaped at lower curing
temperature and stick-shaped at higher temperature. When MgO was cured in paste with 10 percent cement, the
crystal of brucite was fiber-shaped, while cured in paste with 95 percent cement, the crystal was hexaflaggy-
shaped, which aggregated and produced some micro-cracks in paste when the curing temperature was increased.
At 180 °C autoclaving temperature of MgO, the brucite was regular hexaflaggy-shaped crystal; for 216 °C, it
was less irregular. When the paste mixed with 50 percent fly ash, the crystal of brucite was needle-shaped and

distributed more evenly, so decreased the deformation and crack of the concrete.
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K1 MgO /Y XRD K
Fig.1 XRD pattern of MgO
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Fig.2 SEM image of MgO
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Table 1 Chemical composition of materials (%)

Ttems Si0, ALO; Fe,0; Ca0 MgO SO, Lor >
Cement 20.90 4.57 5.35 60.91 3.81 2.59 1.48 99.61
Magnesite 0.12 0.18 0.32 0.90 46.66 / 51.28 99.46
MgO(calcined magnesite) 2.11 0.36 0.59 0.88 95.34 0.02 0.50 99.80

“ LOI represerds loss on ignition
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(A) Curing in water of 20 C for 1 d
(B) Curing in water of 50 °C for 1 d
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Fig.3 SEM images of hydrated MgO in water at

different temperatures

] o-CaCO, o - MgO
] ? =-Mg(OH), A- C,MS,
] o
N OA = (e} L ] o
- oo [ - 50 C Water
;', 14
2]
g
E ]
] ¢ 20 'C Water
n i 1 L ] °
20 30 40 60 70 80

50
20/ ()

Kl 4 MgO fEAFIFE 4 BE T 7K 4k 360 d 19 XRD K
Fig.4 XRD patterns of MgO cured in water for
360 days at different temperatures
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Fig.5 SEM images of hydrated MgO in water at
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(A) With 10% cement, (B) With 95% cement
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Fig.6 SEM images of hydrated MgO in paste curing
in 80 °C water for 360 d
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(A) Cured at 20 °C for 90 d; (B) Cured at 50 °C for 90 d
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Fig.7 SEM images of pastes with 6% MgO at
20 °C and 50 C

(A) Autoclaving at 180 °C; (B) Autoclaving at 216 °C

K8 MgO AR ZMT B EZATE A
Fig.8 SEM images of MgO autoclaved under

different conditions
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Fig.9 XRD patterns of MgO autoclaved at 216 C
and 2 MPa
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(A) Without fly ash; (B) With 50% fly ash
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Fig.10 SEM images of autoclaved MgO in paste
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