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Adsorption-desorption Behaviors of Pollutants from Coal Waste Rock on Soil in Jiaozuo Mine Field
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Abstract: A series of leaching experiments are conducted to research the leaching mechanism of pollutants from coal waste rock in Jiaozuo
mine field and their adsorption—-desorption behaviors in soil, and coal waste rock and soil are sampled from several coal mines in Jiaozuo. The
concentrations of SO/2, Cl-, Ca, Mg, Cr, Pb, Zn, Mn, Cu, Cd, pH and electrical conductivity in leachate are measured. The experiments show
that the pH of leachate is mildly alkali. The concentrations of SO-,Ca, Mg, Zn and Mn exceed the criterions described in environmental qual-
ity standard GB5749-85. In earlier stage, the concentrations of pollutants in leachate from weathered coal waste rock are greater than those
from un-weathered coal waste rock, and soil exhibits a high adsorption potential to pollutants from leachate, with 50% of pollutants from
leachate adsorbed. The concentrations of pollutants in leachate attenuate rapidly in earlier stage, and then tend to be steady throughout the
experiments. Since low-concentration leachate infiltrated through the soil which leads to pollutants desorbing from soil, the concentrations of
the pollutants in the leachate are increased obviously. Heavy metal adsorption and desorption capacity of soil is related to pH, soil type, pol-
lutant concentration in soil, adsorption capacity of soil, the pollutant concentration in leachate, etc.
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Figure 1  Sketch of leaching experimental equipment
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Figure 2 Changes of pollutants content in leachate
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Table 2 Background values of soil heavy metals in Jiaozuo

WM Pb Mn Zn Cu Cr Cd
0~0.2 25.69 428.17 95.91 17.13 34.25 <0.05
0.2~0.4 17.14 574.19 104.55 17.14 2571 <0.05
0.5~0.8 17.12 458.78 90.76 11.97 30.82 <0.05
0.8~1 16.55 599.03 46.21 6.85 32.26 <0.05
1~1.2 17.23 422.09 93.03 12.06 34.46 <0.05
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Figure 4 Changes of Mn content in leachate before and
after filling soil
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