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Abstract: In order to evaluate the remediation performance of sodium persulfate-based chemical oxidation for
petroleum-contaminated soil, this study used actual contaminated soil from the target remediation site as the test material. Under
simulated on-site ex situ mixing conditions, the degradation effects of alkali activation and chelated iron activation on petroleum
pollutants, measured as C10-C40 hydrocarbons, were comparatively investigated. Two soil batches were tested: a low-contamination
batch L, with an initial petroleum content of approximately 1,340 mg/kg, and a medium-contamination batch M, with an initial
petroleum content of approximately 1,640 mg/kg. For each batch, four sodium persulfate dosage gradients were established under both
activation systems. Petroleum content, pH, and moisture content were monitored over 0-24 h, with a site-specific remediation target of
826 mg/kg. The results showed that the chelated iron activation system reduced petroleum content below the target value at lower
dosages, while maintaining the reaction pH within a near-neutral range. In contrast, the alkali activation system required higher
dosages to achieve stable compliance and showed strong alkaline disturbance as well as petroleum content rebound in some
low-dosage treatments. Considering remediation performance, reagent cost-effectiveness, and the degree of soil disturbance, the
chelated iron-activated sodium persulfate system is recommended as the preferred option, with a recommended dosage of 10-15 g/kg
on a dry-soil basis.
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