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		Abstract

		Zero-valent iron (ZVI) mainly relied on the iron corrosion products (FeCPs) generated in situ to remove phosphate (P). However, P removal based on the size effect of ZVI has not been well investigated. This study selected five sizes of ZVI (50 nm, 500 nm, 5 Î¼m, 50 Î¼m, and 300 Î¼m) during batch and column experiments to study the ZVI size effect during the P removal process. It was found that the corrosion of ZVI with smaller particle sizes (ZVIsps) (50 nm, 500 nm, and 5 Î¼m) was affected by the passivation layer composed of amorphous iron oxides and FePO4 under aerobic conditions, consequently resulting in a P removal rate of only 17.6%. ZVI of 50 Î¼m exhibited a high degree of oxidation, forming a large amount of amorphous iron hydroxides, resulting in a high P removal rate (96.8%). Due to the lack of DO in anaerobic conditions, the limitation on the oxidation of ZVIsps was alleviated, and the oxidation of 50 Î¼m ZVI was limited, which exhibited similar P removal rates for all the sizes of ZVI. Aerobic and anaerobic conditions did not affect the P removal of 300 Î¼m ZVI. In addition, 50 Î¼m ZVI exhibited a better P removal rate than 500 nm ZVI in long-term experiments (63 days). This study has advanced the understanding of the influence of ZVI particle size on P removal, offering insights for selecting ZVI particle size in the practical application and preparation of iron-based materials. 
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