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Phosphorus Fractions, Sorption Characteristics and Its Release in the Sediments

of Yangtze Estuary Reservoir, China

JIN Xiao-dan' ,WU Hao', CHEN Zhi-ming', SONG Hong-jun' ,HE Yi-liang®"

(1. Environmental Protection Research Institute of Guangxi, Nanning 530022, China; 2. School of Environmental Science and
Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract: To analyze the sediment phosphorus (P) fractions and sorption characteristics and P release from sediment of reservoir in
Yangize estuary, the sediment was investigated during April, 2011 to January, 2012. Results of chemical fractionation analysis showed
that total P (TP) content in sediment ranged from 535. 07 to 910.9 mg-kg ™", inorganic P (IP) was a dominant component of TP and
the content of organic P (OP) was low. IP presented in the form of P bounded to calcium ( HCI-P) and dominated 75.57% of TP. The
batch experiments showed that sediments had the maximum P adsorption capacity from 9. 78 to 39. 84 mg-kg ™", sorption data fitted the
modified Langmuir isotherm model. However, EPC, ( equilibrium phosphorus concentration) in all sampling sites was higher than the
soluble-reactive P concentration in water column, which was from 0.024-0.12 mg-L™'. Accordingly, the sediments from those
sampling sites would release phosphorus into the overlying water as a P release source. The maximum released amount from sediment
was 11.03 mg-kg ™" about 6 hours. Correlation between P released amount and NaOH-P was found (P <0.01), and sediment P
release would mainly originate from the NaOH-P, OP and HCI-P fraction. It is evident that the inherent phosphorus present in
sediments would be a major threat to the water quality in Yangtze River estuary reservoir.

Key words : Yangize River; reservoir; sediment; phosphorus fraction; adsorption; release
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Fig. 1 Location map of sampling sites in the Qingcaosha( QCS) reservoir
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Table 1  Total content of Fe, Ca, Mn, Mg and active Fe, Ca in sediment

IIRAL Y S g ORI 4 IR 7 i
- \ s 1 \ N 21 Fe,./Fep Ca,,/Cay
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S6 22.57 9. 64 1.45 4.3 2.0 4.96 8. 86 51.45
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Fig. 2 Seasonal variation and temporal variation of total phosphorus in sediments
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Fig. 3 Seasonal variation and temporal variation of inorganic phosphorus in sediments
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Fig. 4 Seasonal variation and temporal variation content of HCI-P in sediments
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Table 2 Sorption characteristics of sediments with

modified Langmuir adsorption isotherm for sampling sites
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Table 4  Release kinetics of phosphate from QCS sediments/mg-kg
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