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Effect of Low Atmospheric Pressure Environment on Properties and
Hydration Process of Cement-Based Materials
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Abstract: The effects of low atmospheric pressure on the properties and hydration process of cement-based materials
were studied by strength tests, X-ray scanning and comprehensive thermal analysis. The results show that the low
curing atmospheric pressure delays the cement hydration process, the generation of hydration products decreases,
and the lower the curing atmospheric pressure, the more significant the impact effect. An obvious hydration plateau
period appeares at the age of 3—7 days. Under the low curing atmospheric pressure, the pore structure of the
cement-based marerials deteriorates, and the proportions of gel pore growth is the largest. The lower the curing
atmospheric pressure, the higher the water absorption rate, and the greater water absorption amount. However,
the water absorption, water absorption rate and relative water absorption rate of the cement-based marerials all
decrease significantly with the decrease of environmental atmospheric pressure.
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Table 1 Chemical composition(by mass) of cement
Unit: %

Si0,  ALO, CaO  MgO  Fe,0,

S0, I

24.99 8.26 51.42 3.71 4.03 2.51 3.31
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Fig.1 Preparation and curing process of specimens
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Fig.2 Compressive and flexural strength of cement mortars under different curing atmospheric pressures
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Fig. 3 XRD patterns of cement pastes under different curing atmospheric pressures
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Fig.4 TG-DSC curves of cement pastes under different curing atmospheric pressures
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Fig.5 Pore size distribution and proportion of cement mortars under different curing atmospheric pressures
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Fig. 6 Capillary water absorption property of cement mortars under different curing atmospheric pressures
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