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The micro-scale investigation on the effect of redox condition on the release of the sedi-
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Abstract: In this paper, Lake Hongfeng, located in Guizhou Province, was chosen to study the release process of the sediment
phosphorus under the natural, aerobic and anaerobic conditions. Microscale observation of the physical and chemical properties of
sediment-water interface by microelectrode technology was used, together with traditional P-speciation analysis, to explore the P-re-
leasing mechanisms. The results showed that under anaerobic conditions, the total content of phosphorus in the sediment in Lake
Hongfeng decreased significantly, which was mainly caused by the reduction of NaOH-P and rest-P, indicating that the aerobic
condition promoted the phosphorus release from sediments. The concentration of phosphate in the pore water of sediment increased
greatly under anaerobic condition, and the trend was contrary to that under aerobic condition. Under the anaerobic condition, con-
centration of dissolved oxygen decreased and sulfate reduction was enhanced, which released NaOH-P from the sediment. Decrease
of O, accelerated the sediment reducing processes and produced a large amount of H,S, which combined with ferrous icon to form
the precipitation-ferrous sulfide, resulting in release of NaOH-P ( Fe-P ) into the pore water. The conversion of aerobic to anaerobic
condition could promote the release of rest-P by changing the distribution of pH value in the sediment as well as microbial activities.
Under the anaerobic condition, anaerobic microorganisms could not only contribute to the sulfate reduction and H, S production,

leading to pH decrease, but also consume organic matter and convert organic phosphorus into inorganic phosphorus. The redox envi-

« EHF ARPIAFEAIE (41173125,41403113) BEBY. 2015 — 01 — 27 Yk ; 2015 — 03 — 27 WSk ki (1988 ~ ) , 53, Wi+
58/ s E-mail: 1061279190@ qq.com.
wx JB{EVEE ; E-mail: chenjingan@ vip.skleg.cn.

S |

R 14 0007.31yAFRI2: 2016-1  HAEE  BKkEZE R ST 185%260( mm) 45 F 44 4T 2015/12/16



B HE . BACT RS AR 3T LA AR A B A R 6 B R R T 69

ronment of sediment-water interface could affect the penetration depth of sediment-oxygen, pH distribution, microbial activity, sul-
fur cycle as well as organic matter degradation process, which controlled the speciation transformation and release of sediment phos-
phorus. Microelectrode technology, together with traditional P-speciation analysis, is an effective way to reveal the release mecha-
nisms of sediment phosphorus as well as the control factors.

Keywords: Redox environment ; microelectrode ; microscale ; sediment phosphorus ; Lake Hongfeng
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Tab.1 The chemical continuous extraction method of sediment phosphorus forms
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HCI 3.5 mol/L
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Fig.2 The sediment pore water SRP concentration Fig.3 Each form of phosphorus in the sediment
under different cultivate conditions under different cultivate conditions
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Fig.4 The profile distribution of O, concentration,
H,S concentration and pH value of sediment under

different cultivate conditions
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