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The effect of adding earthworms on the maturation of
gangue sludge into soil

GENG Jishen, SHANG Haili
(School of Mining and Coal, Inner Mongolia University of Science & Technology, Baotou 014010, China)

Abstract: In order to solve the problem of the disposal of coal gangue as a large solid waste in the coal development process, and to
improve the maturation speed of artificial soil prepared from gangue, aerobic solid waste maturation into soil experiments were conduc-
ted using coal gangue and urban sludge as substrates by adding earthworms. The results showed that the addition of earthworms signifi-
cantly reduced the biological toxicity of the material. The germination index of the seeds reached maturity level after 15 days of adding
earthworms, and the dynamic heavy metal content was significantly reduced; The addition of earthworms significantly increased the ef-
fective nutrient content of the material, showing an increase in total nitrogen content and a significant decrease in total organic carbon
content. After 35 days, the comprehensive fertility was optimal ; Adding earthworms promotes the carbon and nitrogen conversion of ma-
terials, and the humification indicators R;, R, and R, all significantly increase over time. This provides a theoretical basis for the
preparation of artificial soil from bulk disposal of gangue solid waste.
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Table 1 Chemical composition of coal gangue( mass fraction, % )

B/ % C Si Al

Ca Ti Cr Na

TR A7 17.16 26. 88 19.08

1.92 0.61 0.09 0.21
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Table 2 Nutrient compostion of sludge

Pk HHURR % HHLE % HHL % EIKFE % pH {H /N
15 5.25 0. 66 53.48 78.35 7.49 7.95
*3 BHARGSRESRERE
Table 3 Heavy metal content of coal gangueand sludge
Ykl (mg - kg™") Cd Hg As Cr Ni
e 1.11 1.06 47.78 287.68 188.75
15 3 1.64 / 20.99 69.54
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Fig. 1 Variation of seed germination index and soil heavy metal content
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Fig.3 Changes in ammonium nitrogen nitrate nitrogen content and carbon-to-nitrogen vatio
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Fig.5 Variation of R, ( Humitication Index) . R, ( Degree of Polymerization) and R, ( Percentage of Humic Acia)
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