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Phosphorus Forms and Release Risk of Sediments in Urban Sewage Treaitment

Plant Effluent and Receiving Stream Reach
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Abstract From Octdber 2018 to April 2019 | the; su ate sﬁ‘dlment and overlying wate'l samples Weret ('ollected every two months fromi
the upstream and downstredm of the effluent outlet/of*the Cautldnpu sewage treatment pldnt in the Bdl‘lqldu River, Hefei Clty The effects‘
of the sewage tréatmént plant effluent on both phogphorus forsis and the equilibriun’ ph@phate coneéntration (EPC,) in sediments were
analyzed." The [fesponse~of equilibrium phosphaté ¢oncenfiration 1o external carbon (sédium jacetate) | and| the release risk of phosphoruq
in sediments were HlVEStlgdted Result show that/ the./phosphorus [pollution in Bangiao River was more severe. The average values of
total ﬁho%phorus in the sediments at the upper and lower efﬂuent outlet were 789. 39 mg-kg~ " and 854.41 mg-kg ™", respectively, and
the ayerage.bio- available phosphorus amountsiwere 157. 19 mg k‘g "and 173.37 mg-kg ™", respectively. The EPC, values of the four
sampling points decreased in the order SP1 >SP2 > SP3 > CP, indicating that the sewage treatment plant effluent increased the EPC,
level and phosphorus release risk of the stream sediments. Moreover, the addition of exogenous carbon significantly decreased the EPC,
value of the sediment, especially in SP1, suggesting that the addition of exogenous carbon decreased the risk of phosphorus release from
sediments.

Key words : sewage treatment plant effluent; phosphorus form; equilibrium phosphate concentration (EPC,) ; external carbon addition;
phosphorus release risk
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fehr cp ' SP s V' ow sl Rk, ¢
TP/ g+l ! 10.16 £0.05 £ 0. 30 £0075~ 0.240.07 /7 ol 0.17 £0.03 0.38 £0. 12+
SRB/mgel =t S AT L 0.10 0,04 < 10/ 18% 0206 0.15+0.05 / 0. 1 £0,04 0.21 £0.08
TN/mg-L "' D18 73£11.82 4 #527.34%8,08 23.18 9. 14/ 20. 45+ 10, 73 3155 +7.59
NO; tN/mg-L 7! 2.54 £1.48 fahd1 108 3.58+1.48 W 2.59%0.92 4.99'+1,38
NH#N/mg-L7! 1.77 £0.79 /2. 48 46 76 2.20£0.74 1.87 £0.48 33351 140
'éOL:{mg- It 20.08 +6. 52 " prs6=8l00 24.89 £6.43 " 20.31£6.48 44.06 6. 18
PE/BS-em 1! [Faa4 39 562 122 = 47  555:104 573 £95 608 +95

TDS/ mg- 147! 220 +24 281 + 69 277 £52 286 47 304 £47
ORP/mY! - 194 £91 353 £225 304 219 2725 £202 434 208

pH A 7.50 +0. 28 7.53 £0. 12 7.52£0.21 7.66 £0.25 7.60 +0. 18
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2 [ I x Vi
3 A I LRI LA C 1)250 mg-L~! x
4 Al LRGN (L) C31)250 mg-L~! vV
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1R 5 R R R TP s e e
KBRS (CP, I HE)Y 4 SPL > SP2!> SB35 Cp, HFHE
BT F A ULBW EP SIS, BUE 2018 4F 10
IR S 1D Fe/ AL-P S AT fE2
FUT I B IR AR A 42 B HE R 1y

Ex-P ARt T AU 19015k TRk
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Table 3 Phosphorus form contents in sediments/mg-kg ="
HEI(4E-H) Ei=gan cp SP1 sP2 SP3 FHED
Ex-P 25.13 26. 16 28.35 30. 34 28.28
Fe/Al-P 337.94 300. 63 295.25 290. 41 295.43
2018-10 Ca-P 282. 65 249. 12 390.73 374.44 338.10
P 495.83 397. 84 415.12 434.35 415.77
TP 867. 65 865. 15 789.75 851.85 835.58
Ex-P 25.75 27.81 31.32 30. 29 29. 81
Fe/Al-P 263.10 335.31 263.10 270. 10 289.50
2018-12 Ca-P 225.05 285.22 197.54 329.07 270. 61
P 498. 43 518.97 477.55 538.21 511.58
TP 790. 28 895.93 851. 86 846. 62 864. 80
Ex-P 22.45 24.51 33.17 47.52 35.07
Fe/Al-P 256. 10 297.02 354.34 373.91 341.76
2019-02 Ca-P 169. 18 219.03 385. 80 311.02 305.29
P 368. 61 420. 19 447.16 416. 48 427.94
TP 733.69 889. 22 860. 58 851. 60 867.13
Ex-P 22.86 25.34 38.34 38.85 34. 18
Fe/Al-P 304.24 323.50 330.05 345.36 332.97
2019-04 Ca-P 177.77 231.07 352.85 318.18 300. 70
P 415.03 513.03 422.51 427.10 454.21
TP 765.93 879.26 839. 00 832. 15 850. 14

1) 375 SP1 ~ SP3 “E-H#1H
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Fig. 2 Isothermal adsorption curve of phosphorus in sediments
R4 MRYBETERE mg-L!
Table 4  Phosphorus equilibrium concentration of sediments/mg-L !
A A Ccp SP1 SP2 SP3
PIES - - - -
(%) EPC, R? EPC, R? EPC, R? EPC, R?
1 0. 131 0.757 0.148 0.572 0.226 0.817 0.173 0.571
2018-10 2 0. 144 0.770 0.179 0. 705 0. 296 0. 884 0.215 0.715
3 0.071 0.5%4 0.076 0. 546 0.125 0.762 0. 096 0.557
4 0.162 0.768 0. 166 0.598 0.277 0. 836 0.200 0.619
1 0.063 0. 806 0.111 0.736 0. 097 0.919 0.076 0.527
201812 2 0.097 0.799 0. 129 0. 661 0.119 0.725 0.110 0.418
3 0.025 0.813 0. 045 0. 765 0.044 0.799 0.038 0. 658
4 0.087 0. 740 0.122 0. 663 0.110 0. 881 0.104 0.576
1 0. 130 0.625 0.184 0.742 0. 100 0.734 0.071 0. 631
2019-02 2 0.155 0. 658 0.235 0. 639 0.125 0.842 0.102 0.678
3 0. 101 0.637 0.104 0.580 0.076 0.745 0.051 0.718
4 0. 151 0. 665 0.220 0.584 0.115 0.775 0. 096 0.779
1 0. 082 0. 851 0.174 0.732 0.143 0. 669 0.103 0. 804
201904 2 0.112 0. 649 0.216 0.701 0. 166 0. 846 0.134 0. 824
3 0.032 0.848 0.077 0.770 0.091 0.721 0.047 0. 649
4 0. 105 0. 669 0.190 0. 680 0.152 0.730 0.113 0. 826
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