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Pollutant distribution under different conditions in Lake Ulansuhai ice-water system

LU Hongzhou, LI Changyou, SHI Xiaohong, ZHAO Shengnan, YANG Fang, WU Yong & SONG Shuang
(College of Water Conservancy and Civil Engineering , Inner Mongolia Agricultural University , Huhhot 010018, P. R. China)

Abstract; Laboratory unidirectional freezing experiments were performed to investigate the migration of nutrients( TN, TP) and sa-
linity(Na*, CI7) in Lake Ulansuhai water during ice season, and difference among single factors, including initial concentra-
tion, freezing temperature and pH were tested. The distributions of TN, TP, Na®, Cl~ in simulation ice cores were studied and
partition coefficients between the ice and the unfrozen liquid were determined. The results showed that concentrations in ice in-
creased with enhancing initial concentration and decreased with enhancing freezing temperature. The concentration in various seg-
ments of the ice phase was in the order of ; top < middle < bottom. The higher initial concentration, the lower partition coefficient K
of TN and TP, but higher K of Na* and Cl ™. At the significant level of 0. 05, we found: different initial concentration and freez-
ing temperature can significant affect the distribution of TN, TP, Na* and Cl~. At different pH conditions, their distribution va-
ries in lower initial concentration, but no significant change is found in higher initial concentration of TN and TP. Results indicated
that transport processes of contaminants were greatly affected by its physical properties and the freezing environment factors.

Keywords : Unidirectional freezing experiment; ice-water double phase medium; matter migration; partition coefficient; Lake Ul-
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Fig. 1 Unidirectional lake water freezing stimulated device and the ice core
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Fig. 2 Distribution of TN and TP concentrations in the water and ice systems

under different initial concentrations and freezing temperatures
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Fig. 3 Distribution of TN and TP concentrations in the ice and water systems under different pH conditions
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Fig. 4 Distribution of Na®and Cl~ concentrations in the water and ice systems

under different initial concentrations and freezing temperatures
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Fig. 5 Distribution of Na* and Cl~ concentrations in the ice and water systems under different pH conditions
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