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Study on the Effect of Multi-source Solid Waste Combined with Carbonate-Mineralization Microbe on
Soil Improvement and Carbon Sequestration in Arid Mining Areas in Northwest China
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Abstract: To improve the problem of poor soil nutrients and limited carbon sequestration capacity in the arid mining area of
Northwest China, combined with field experiment and static box method. multi-source solid waste (coal gangue and sludge
compost) combined with carbonate-mineralization microbe were used to improve sandy degraded soil in coal mining subsidence
area. The results show that the addition of multi-source solid waste and carbonate-mineralization microbe promote the growth
of alfalfa and the development of its roots, and increase the carbon and nitrogen content of alfalfa. Multi-source solid waste
combined with carbonate-mineralization microbe significantly increases soil carbon and nitrogen content and soil microbial
carbon and nitrogen metabolism related enzyme activities, and the improvement effect of multi-source solid waste combined
with carbonate-mineralization microbe is better than that of single application of bacteria. After the addition of solid waste and
carbonate-mineralization microbe, the net ecosystem exchange rate (NEE) of sandy soil decreases. and the gross primary
productivity (GPP) of the ecosystem increases. The structural equation model shows that the addition of multi-source solid
waste and carbonate-mineralization microbe is an important factor affecting GPP. Therefore, multi-source solid waste combined
with carbonate-mineralization microbe has the application potential of improving quality and efficiency, carbon sequestration and
emission reduction in soil remediation in arid mining areas in Northwest China.
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Table 1 Basic physicochemical properties and heavy metal content of two kinds of solid waste additives

R AR b oM/ TC/ S/ TN/ TP/ TK/ Cr/ Cd/ Cu/ Ni/ Zn/ Pb/ Hg/
P % % % % (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

WAF/A 7.29  5.76  3.58  1.42  0.09 0.05 0.01 140.00 — 15.20 4.26 40.56 40.1 —

BRMEAE 8.00 32.68 6.24 —  1.24 0.86 0.65 50.99 3.00 60.85 69.54 228.06 30.0 1.64
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Fig.1 Growth indicators of alfalfa in different treatment groups
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Table 2 Effect of different treatments on physico-chemical

properties of sanded soil
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Fig.2 Effects of different treatments on enzyme activities related to microbial carbon and nitrogen metabolism in sanded soil
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Fig.3 Effect of different treatments on the different forms of carbon content in sanded soil
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Fig.7 Variation curves of ecosystem carbon flux
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factors and total primary productivity of ecosystems
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