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Abstract. To study the mechanism of phosphorus cycling in sediment during the redox cycle, changes in physicochemical properties of

o

ovetlying water and various forms of phosphorus in sediments were investigated as a way to quantify the redistribution of phosphorus.
Additionally, the effect of the release flux of phosphate from sediments under controlled redox conditions was analyzed. The results
showed that the redox potential Eh and the pH system, sulfur system, carbon system, and iron-related changes exhibited periodicity
and played an important role in explaining the migration and transformation mechanism in the interface phosphorus of the sediment-
water phase. During the redox cycle, the phosphorus content of each species varied with the redox conditions and time. Because of
this, quantitative analysis based on changes in water-sediment phosphorus could be obtained. Reducible phosphorus ( BD-P) and iron-
aluminum-bound phosphorus (NaOH-rP) were reversibly redistributed into weakly adsorbed phosphorus (NH,CI-P) , polyphosphorus/
organophosphorous ( NaOH-nrP ), residual phosphorus ( Rest-P ), and interstitial water-soluble active phosphorus ( SRP).
Additionally, 93.7% of phosphorus in the sediment was not released into the water phase during the reduction reaction. The 92% of
change in the overlying water total phosphorus (TP) was the SRP of overlying water, which showed that the exchange of the sediment-
water phase were mainly soluble active phosphorus in this cycle. According to Fick’s First Law, the maximum phosphorus flux was 0. 58
mg-(m®+d) ™' during reduction and 0. 16-0.22 mg-(m?>-d) ' on day seven of the oxidation phase. In the oxidation stage, the
diffusion flux decreased with time, while the opposite trend occurred in the reduction reaction. This indicated that the anaerobic state
accelerated the diffusion of phosphorus in sediments, and that oxygen exposure decreased the phosphorus flux in sediments.

Key words :redox environment ; phosphorus speciation; migration and transformation, diffusion flux; redox system
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Table 2 Phosphorus forms in sediments and corresponding extraction methods
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