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Distribution and Emission Flux Estimation of Phosphorus in the Sediment and

Interstitial Water of Xiangxi River

LUO Yu-hong'*?, NIE Xiao-gian>’, LI Xiao-ling"”, DAI Ze-long”’, XU Tao’”, HUANG Ying-ping'*"*

(1. College of Hydraulic & Environmental Engineering, Three Gorges University, Yichang 443002, China; 2. Innovation Center for
Geo-Hazards and Eco-Environment in Three Gorges Area, Yichang 443002, China; 3. Engineering Research Center of Eco-
environment in Three Gorges Reservoir Region, Ministry of Education, Three Gorges University, Yichang 443002, China)

Abstract: The distribution and vertical variation of phosphorus forms in sediments along Xiangxi River were analyzed with Hedley
classification method, meanwhile the influences of physical and chemical properties of overlying and interstitial water on the release of
phosphorus in sediment were discussed. The major findings showed that the pH values in the overlying and interstitial water increased
from 4. 72 to 8. 55, and were slightly acidic in summer, while weak alkaline in other seasons. The redox potential of sediment was in
the reduction state overall. The annual variation range of total phosphorus (TP) content in the overlying and interstitial water, and that
in the sediment was 0. 02-0. 48 mg-L™" and 0. 48-1.45 g-kg™', respectively. The distribution features of TP content in the sediment
were the same with those in the interstitial water along the Xiangxi River. It was interesting that the content of TP in the interstitial
water in spring and summer was higher than that in autumn and winter, but that in the sediment of Xiangxi River was opposite. The
content of different phosphorus (P) forms decreased successively; HCI-P ( HCI extracted phosphorus) > Res-P (residual phosphorus)
>NaOH-P (NaOH extracted phosphorus) > NaHCO,-P (NaHCO, extracted phosphorus) >H,O-P (water-soluable phosphorus). The
reductive environment of the interface between sediment and overlying water, and pH of water in spring ( weak alkaline) and summer
(slightly acidic) , were conducive to phosphorus release from sediment into overlying water, increasing the eutrophication risk. TP
content in the interstitial water was closely related to that in sediment. The PO} -P in 4 sampling areas diffused from the interstitial
water into the overlying water with diffusive fluxes in the range of 0.01-0.04 mg-(m’-d) ~'. All of these findings indicated that
sediments is an important source of nutrient for the overlying water.

Key words: Xiangxi River; interstitial water; sediment; TP; phosphorus forms; emission flux
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Fig. 1 Sampling sites in Xiangxi River
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Table 1  Basic physical and chemical properties of overlying and interstitial water along the Xiangxi River
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Fig. 2 Total phosphorus content variation of water and interstitial water along the Xiangxi River
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Fig. 3 Spatial and temporal distribution variation of total phosphorus content in sediments along the Xiangxi River
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Table 2 Comparison of the percentage of phosphorus

forms in the sediment/%

BIES 6 A 10 A
H,0-P/TP 0.41~1.63  0.91  0.47~1.26  0.80

NaHCO,-P/TP 2.59~10.82  6.62 2.01 ~8.36 5.70
NaOH-P/TP 4.15~16.07 9.68 5.03~17.45 10.64
HCL-P/TP 36.18 ~82.86 49.62 35.29 ~81.72 49.58
Res-P/TP 16.14 ~65.17 33.17 16.43 ~60.85 33.27
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Fig. 4 Variation of Phosphorus forms in sediments along Xiangxi River in June
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Fig. 5 Variation of Phosphorus forms in sediments along Xiangxi River in October
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Table 3 Diffusion flux of phosphorus in the sediment-water

interface of five sampling locations

T @ D, leo:l6 D><210 61 F2 |
/em” s /em” s /mg+(m”-d)
CJIXX 0.70 5.71 2.80 0. 04
XX01 0.71 5.70 2.87 0.04
XX04 0. 68 5.64 3.83 0.02
XX06 0. 66 5.61 3.70 0.01
XX08 0. 63 5.37 3.38 -0.02
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