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Distribution and Transportion of Soluble Cadmium in the Reclaimed Soil Filled with Coal Wastes

CHEN Xiao—yang, LIU Xin—yao, YAN Jia—ping

(School of Earth and Environment, Anhui University of Science and Technology, Huainan 232001, China)

Abstract: Soluble cadmium in soil, including water soluble, exchangeable and part of the carbonate combination state, is capable of migrating
into the solution under the condition of weak acidic to achieve the cadmium equilibrium between the solid and liquid phase. Its concentration
can be used as one of the indicators of cadmium enrichment and transportion characterization in reclaimed soil filled with coal wastes. This
paper simulated soluble cadmium transportion by convection—diffusion equation based on the investigation in—situ in reclaimed soil filled
with coal wastes. And the field experiment was used to verify the reliability of the model through analyzing soil water characteristic parameters
(e.g. soil water characteristic curves, unsaturated hydraulic conductivity). HYDRUS—-1D program also was applied for the soluble cadmium
migration characteristics in soil. The results showed that soil soluble cadmium distributions had the distinct characteristics with time and
space dimensions. Soluble cadmium concentrations increased gradually along with the soil depth, namely the closer distance from coal waste
layer, the higher concentration. And concentration enrichment of soluble cadmium consisted in the lower soil close to coal waste with process
of time. The simulation results showed soluble cadmium concentration increases about 10% per year in soil close to coal waste layer owing to
soil capillary force, but decreasing slowly in surface s0il(0~40 cm) or declining. Nevertheless, coal waste leaching will bring about the eco—
logical environment risk of cadmium pollution because of the plant roots activities.
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Figure 1 Research area and sampling plot location
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Figure 3 Contrastive analysis of cadmium concentration in

0 T

reclaimed soil profiles

1 SR IETANRRERE (ng-kg?)

Table 1 Soluble cadmium concentration in reclaimed soil(mg-kg“)

RAEE R A B C D E F G H I SEHE

TE 0~20 cm 0.039 0.045 0.022 0.028 0.041 0.042 0.036 0.043 0.037 0.037
20~40 cm 0.039 0.043 0.025 0.047 0.042 0.045 0.041 0.038 0.049 0.041
40~60 cm — 0.059 0.050 0.041 0.056 0.053 0.058 0.049 0.050 0.053

A E 10~20 cm 0.372 0.462 0.460 0.370 0.420 0.488 0.384 0.480 0.350 0.421
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Figure 4 Cadmium absorption isotherms of the sandy loam
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