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Fig. 1 Heat flow curve of sodium chloride mortar
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Fig. 2 Heat flow curve of sodium sulfate mortar
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Fig. 5 The change of ice and salt content in mortar pore solution with temperature
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Fig. 6 The proportion of unfrozen water in mortar pore solution varies with temperature
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Fig. 7 Different salt solution soaking mortar ice and salt crystallization pressure
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Phase transformation characteristic of pore solution in mortar at
low temperature salt erosion environment

WAN Xusheng', TAN Dongxue', LU Jianguo',
HE Youbiao', ZHONG Wenhua’
(1. School of Civil Engineering and Geomatics, Southwest Petroleum University, Chengdu 610500, China;

2. Qinghai Transportation Holding Group Co., Ltd., Xining 810008, China)

YAN Zhongrui',

Abstract: The water-salt phase transformation characteristic of pore solution in mortar is the key theoretical ba-
sis for studying the water-thermal-salt coupling model and the damage mechanism of cementitious materials. In
order to study the variation of the pore solution in saline soil area of Hexi Corridor, the thermal parameters such
as heat flow and phase transition temperature were measured by Differential Scanning Calorimetry. According to
the conservation principle of mass and heat, the separation of water and salt was preliminarily realized. Ice, salt
crystal, and unfrozen water contents at different temperatures were calculated to reveal the mechanism of water
and salt phase transformation of the pore solution at low temperature. Moreover, the internal degradation mecha-
nism of mortar was clarified by Scanning Electron Microscopy and Energy Dispersive Spectroscopy. The results
show that the freezing point of the pore solution decreases and phase transition time delays, as salt concentration
increases. Meanwhile, the sequence of water-salt phase transformation reverses and the content of unfrozen wa-
ter moves towards low temperature as the concentration increases. At the same salt concentration, the effect of
sodium chloride, mixed salt and sodium sulfate on the freezing temperature of the pore solution decreases in
turn. Mortar suffers physical-chemical coupling action under low temperature and salt erosion environment. So-
dium chloride is the most destructive to mortar, and the effects of mixed salt and sodium sulfate on failure of
mortar are in decreasing order.

Key words: mortar; different thermal analysis; phase transformation; freezing point; microstructure
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