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Table 1 Basic physical and mechanical parameters of soil

IRER i
KIRLEG RIRE IR W% RATFHEE (grem™) W fo/ \{;ﬂfi FhRL S CF/% YL /%
/% p/ %0

2.76 10.34 1.47 22.4 373 22.6 0.93
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Z1 12 1.4 3 0 0 40 25
z2 12 1.4 3 0 50 25
73 12 1.4 3 0 0 60 25
Z4 6 1.4 3 0 0 60 25
z5 18 1.4 3 0 0 60 25
76 12 13 3 0 0 60 25
z7 12 1.5 3 0 0 60 25
T1 12 1.4 7 100 0 60 25
T2 12 1.4 7 500 0 60 25
T3 12 1.4 7 0 100 60 25
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Fig. 4 The temperature distribution map of
each measuring point
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Fig. 6 The spatial and temporal distribution of water content under different dry density conditions
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Fig. 8 The spatial and temporal distribution of water content under different temperature gradient conditions
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Heat and moisture transport and spatiotemporal distribution of heavy metal
ions in unsaturated clay under temperature gradient
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Abstract Silty clay layer from a typical heavy metal contaminated site was selected, and a self-developed one-
dimensional unsaturated thermal-hydro-chemical coupled test system was employed to investigate heat and
moisture transport and migration behaviors of heavy metal ions in unsaturated silty clay under a temperature
gradient. Experimental results demonstrated that moisture inside the soil migrated from the high-temperature
side to the low temperature one after an application of temperature gradient, leading to a redistribution of the
moisture field. The water field distribution inside soil was significantly influenced by initial water content, and
the migration of heavy metal ions was remarkable at the initial water.content of 12%, accompanied with a 79.3%
decrease of water content at the high-temperature side and a 40.5% decrease at the low-temperature side.
Simultaneously, the transport of water became more and more obyviously with the increases of the temperature
gradient or the soil dry density. Heavy metal ions migrated together with liquid water under the action of
temperature gradient, corresponding to a 28.4%~54.7% decrease in heavy metal concentration at the high-
temperature side and a 19.5%~37.6% increase at the low-temperature side. Besides, the migration of heavy
metals was also related to the ion type and the initial concentration.

Keywords unsaturated clay; heavy metal contamination; temperature gradient; heavy metal ions; heat and
moisture transport
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