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Abstract. The article involves the study of the freezing process of medium-grained sand saturated with aqueous 

NaCl solutions of various concentrations (0–104 g/l). The purpose of the study is to determine the influence of 

NaCl concentration on heat and mass transfer processes. Freezing was initiated from one end of the sample; the 

temperature field was recorded by eight thermocouples, while the moisture distribution was determined by 

weighing followed by drying. The results confirmed a linear decrease in the freezing point of pore water with 

increasing NaCl concentration, down to –7°C. It was found that in all tests, moisture redistribution occurred with 

its accumulation near the freezing front. In non-saline samples this effect was most pronounced, which can be 

attributed to the combined influence of thermodiffusion and phase pressure differences at the water–ice interface. 

With increasing salinity, this effect weakened, and the contrast in moisture content between frozen and unfrozen 

zones decreased. The obtained time-space distributions of temperature and moisture provide a basis for 

parameterizing mathematical models of heat and mass transfer in frozen media, as well as serve as a starting 

point for further studies of freezing processes in saline soils. 
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