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Forms and distribution of phosphorus in surface sediments of Jinpen Reservoir

WANG Ya-ping, HUANG Ting-lin", ZHOU Zi—zhen, ZHANG Hai-han, LI Yang, LONG Sheng—hai, LIU Fei

(School of Environmental and Municipal Engineering, Xi'an University of Architecture and Technology, Xi’an 710055, China)

Abstract: Biological elements harbored in sediment of drinking water reservoir have an important influence on the quality of the overlaying
water. In this work, standard measurement and test(SMT) procedure of phosphorus forms in the freshwater sediments was used to determine
surface sediments geochemical characteristics, the forms and distribution of phosphorus in Jinpen Reservoir located in Xi’an City. The re—
sults showed that total phosphorus(TP) content in sediments ranged from 987~1326 mg-kg™, from upstream storage to reservoir area, and
the total phosphorus content increases. Meanwhile, inorganic phosphorus (IP) was the main component in sediment and accounted for
62.5%~78.9% of the total phosphorus(TP), and Ca—P accounted for 72.09%~90.5% of IP. A gradient of the soluble reactive phosphorus
(SRP) occurred at the sediment—water interface, which indicated the SRP in the sediment could release to the overlying water and deteriori—
ate the water quality. Variation trends of IP and TP are basically the same, and the change of TP is primarily determined by IP, but IP con—
tent was regulated by Ca—P and Fe/Al-P. The results from this work can provide scientific data for the water quality restoration in the deep
drinking water reservoir.

Keywords: Jinpen Reservoir; surface sediments; interstitial water; phosphorus forms
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Figure 1 Sampling locations in Jinpen Reservoir
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Figure 2 Water—quality index of overlying water and pore water
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Table 1 Physical and chemical properties of the sediments

BURE R K B/m MEIC pH DO/mg- 1! Bk H % ek it/% FHLRI%
Sl 63.0 13.0 7.49 2.01 54.7 7.3 42
s2 77.3 13.0 7.52 1.11 51.0 6.0 35
S3 16.2 12.5 7.55 1.19 34.8 4.3 25
S4 82.0 123 7.50 2.41 58.5 6.2 3.6
S5 82.1 12.6 7.64 2.39 57.8 6.2 3.6
S6 82.8 12.4 7.49 2.83 58.0 6.1 35
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Table 2 Grain size distribution of the sediments

TR T TR /um
53580 % S1 s2 S3 S4 S5 S6
<10 224 1.72 1.81 2.50 1.47 1.49

<25 522 3.72 4.39 6.00 2.96 3.00
<50 114 8.08 11.5 9.12 6.08 6.08
<75 22.6 16.0 232 19.7 11.0 10.8
<90 43.0 28.6 34.8 30.2 17.4 17.1
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Figure 3 Distribution of TP, IP, OP in surface sediments
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FZVT AL TP BSR4,

F3 SRKERENRY TP SRS HMMELLR

Table 3 Comparisons of TP in the surface sediments of Jinpen

Reservoir and other lakes

R TP/mg-kg™

AT 1 535~911
PRt Sk 587~1794
TE 1L 266~1146
KL KR 323~2619

KT IR 2R 354~581
K 1215~1593
T - R X R G 387~2092
=K 362~1034

R K R 312~818
S HKE 987~1326
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Figure 4 Distribution of different forms of IP in surface sediments
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Ko FEZEEHF,IP 5 Ca-P i3 IEH(r=0.831,
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Table 4 Correlation coefficients between phosphorus forms and TP, IP

A TP oP P Ca-P Fe/Al-P LG &) Bk POY
TP 1
oP 0.485% 1
P 0.836%* 0.376 1

Ca-P 0.784%% 0.093 0.8317%* 1
Fe/Al-P 0.969%% 0.511% 0.803%* 0.7477 1
AL 0.961%+* 0.6717%% 0.6927 0.539% 0.8977 1
[ Bk POY 0.949% 0.861% 0.549 -0.703 0.756 0.840 1

2% 72 0.05 ACE- OB ) | 82 AHDG , ** 7 0.017K - CRUIN ) T4 i B HH G, FEASEL n=18,
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