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Abstract: To investigate the degradation efficiency of chemically activated persulfate (PS) on various organic pollutants in
soil, a Meta-analysis was conducted based on the data extracted from 46 global studies. The mechanisms of different activators
were systematically compared, and their efficiency differences were evaluated. The effects of PS concentration and water-to-
soil ratio on the activation performance were analyzed. The results showed that the application of various materials significantly
increased the degradation efficiency of the PS system by an average of 1.80 times. The activation efficiency ranked as follows:
iron-carbon composites > carbon materials, nano zero-valent iron, and iron-matrix composites > ferrous ions and iron
minerals. Notably, when the iron-carbon composites activated PS, the degradation rate of pollutants was 2.51 times higher
than that of PS alone. The degradation effects varied across different types of pollutants, especially for semi-volatile organic

compounds and total petroleum hydrocarbons, which increased by an average of 2.13 and 2.79 times, respectively. The
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regression results showed that the activation efficiency was significantly positively correlated with the n-octanol-water partition

coefficient (logK, ) of the pollutants (P < 0.01). The removal effect of organic pollutants with logK, value > 3.5 was the most

significant, showing an average increase of 4.34 times. Regarding process parameters, optimal chemical activation occurred at

PS concentrations below 250 mmol/L and water-to-soil ratios between 7.5 L/kg and 20 L/kg, whereas higher PS concentrations

or lower water-to-soil ratios were less favorable for pollutant removal. Chemically activated PS exhibited a significant

degradation effect on various soil-derived pollutants, with slightly better performance observed in artificially configured

contaminated soils compared to in-situ contaminated soils. The research results provide a reference for understanding the

restoration mechanism and optimizing the process conditions of chemically activated PS, thereby offering a scientific

foundation and technical guidance for soil remediation efforts in actual sites.
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Figure 1  Differences in organic pollutant degradation by persulfate

activated with different activators
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Figure 2 Differences in efficiencies of chemically activated persulfate in

degrading various types of organic pollutants
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organic pollutants after activation
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