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Abstract: Soil resources are one of the most widely utilized and indispensable important resources. With the development
of agriculture, industry, and mining, various pollution issues have emerged, including the spread of leachate pollution caused
by the accumulation of tailings from mining, which brings severe heavy metal contamination to surrounding land. This
study investigates the passivation effect of humic acid modified by high temperature, air, nitric acid, and hydrogen peroxide
oxidation on heavy metals in leachate from manganese tailings. The experiments show that high-temperature oxidation
(200°°C) has the best passivation effect on Mn2+ (78.4%), while hydrogen peroxide modification has the highest passivation
rate for Pb2+ (64.2%). Nitric acid modification achieves a passivation rate of about 70% for both Mn2+ and Cu2+. The
research indicates that oxidized humic acid has significant potential in the treatment of heavy metal pollution from leachate in
manganese tailings, providing a low-cost and efficient technical approach for soil remediation in mining areas.
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150 78.3 32.8 77.0 46.7
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