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Effects of pH value on the release of phosphorus from the sediment in scat-
tered farming rural ditch in plateau region
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Abstract: Taking the sediment in rural ditches of typical highland and mountainous areas as the research object, the
environmental conditions with pH values of 5.5, 7.5, 9.5 and 11. 5 at the sterilized and unsterilized treatment conditions
were simulated indoors to estimate the flux change of total phosphorus (TP) and soluble orthophosphate (PO} -P) at the
sediment-water interface, and the effects of pH on phosphorus release from sediment and the content change of various forms
of phosphorus were studied. The results showed that the proportion of Fe-Al bound phosphorus (NaOH-P) in TP was the
highest, followed by Ca-bound phosphorus ( HCI-P) , and
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an inflection point at 15 days, and increased first and then decreased. The proportion of OP in TP decreased first and then

increased. Alkaline condition (pH>9.5) was more conductive to the release of phosphorus from the bottom sediment, and

there was the possibility of mutual transformation of phosphorus in the bottom sediment under the influence of pH. The re-

sults of redundancy analysis indicated that pH was positively correlated with HCI-P content under acidic condition ( pH=

5.5). Under neutral condition (pH=7.5) , pH was negatively correlated with NaOH-P content and HCI-P content. The pH

was positively correlated with NaOH-P content under alkaline conditions ( pH=9.5). The release flux and the mass concen-

trations of TP and PO} -P in the overlying water in the unsterilized treatment group were always higher than those in the

sterilized treatment group. The release fluxes of TP and PO} -P under strong base condition (pH=11.5) were 13 times and

24 times higher than those under acidic condition (pH=5.5). Microorganisms had little influence on the transformation of

phosphorus from sediment into PO} -P. It is revealed that the phosphorus release potential of bottom sediment is great under

alkaline conditions, and the microorganisms can promote the release of phosphorus in the bottom sediment and increase the

release risk of phosphorus from the bottom sediment to the overlying water.
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Fig.1 Schematic diagram of sampling points
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Table 1 Physical and chemical indices of ditch water quality
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Fig.2 The proportion of various forms of phosphorus in total phosphorus in ditch sediment at different pH levels
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Fig.3 Changes of tptal phosphorus mass concentration and releas flux in overlying water of ditch sediment at different pH levels
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Fig.4 Changes of PO} -P concentration and releas flux in overlying water of ditch sediment at different pH levels
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Fig.5 Redundancy analysis of phosphorus forms in ditch sediment and environmental factors at different pH levels
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