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Table 1  Chemical composition of natural soil, cement, coal
gangue
Element Si Al Ca Fe K Mg Na Ti
Natural soil ~ 17.40 6.76 6.02 3.66 2.00 1.33 0.71 0.45
Cement 9.51 4.29 36.50 2.09 0.78 2.32 0.27 0.38

Coal gangue 16.30 11.00 0.53 2.22 2.17 0.34 0.32 0.62
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Fig. 1 Test equipment for soil water retention and loss rate
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Table 2  Grain size distribution of natural soil and coal gangue

porous soil

Granularity /% 5~4mm 4~3mm 3~2mm 2~1mm <1 mm

Natural soil 18.75 14.03 9.58 19.35 38.29
Porous soil 3.75 8.43 8.59 25.36 53.87
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Fig. 2 Comparison of thermal insulation between porous soil and
natural soil
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Fig. 3 Comparison of XRD of natural soil, coal gangue porous
soil and coal gangue
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Comparative Study on Characteristics of Coal Gangue Porous Soil and Natural Soil

SU Di, GAO Hongyu, LIAO Honggiang, CHENG Fangqin

Institute of Resources and Environment Engineering, Shanxi University, Taiyuan 030006, Shanxi, China

Abstract; The development of coal mining areas will generate and accumulate a large amount of waste, occupy a large a-
mount of land resources and cause problems such as environmental pollution, land desertification and soil erosion. The use
of coal gangue and other wastes to make porous soil for ecological restoration in mining areas not only solves the problem of
waste storage of coal gangues but also restores the ecological environment, which is an important research direction for eco-
logical restoration in mining areas. This article examined the characteristics of porous soil prepared by foaming coal
gangue, including bulk density, particle size distribution, pH, water retention, loss rate, heat retention, etc. , and com-
pared it with natural soil characteristics. Experiments showed that compared with natural soil, the loose density of coal
gangue porous soil was reduced by about 36% , the water retention was increased by about 51% , the loss rate was reduced
by about 63.1% , and the thermal insulation was better, but the pH was high, suitable for planting alkali — resistant Sexu-
al plants. Further processing was required before they can be used to grow large plants.
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