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Phosphorus Forms and Its Distribution Characteristics in Sediments and Soils of
Water-Level-Fluctuating Zone of the Backwater Reach from Input River of Three

Gorges Reservoir
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(1.Department of Environmental Engineering,; Beijing University of Chemical Technology; Beijing 100029, China; 2.River and Coastal

Environment Research Center, Chinese Research Academy of Environmental Sciences, Beijing 100012, China)

Abstract: The contents of different phosphorus forms in surface sediments and the soils of water-level-fluctuating zone of the backwater reach
from input river of Three Gorges Reservoir were measured, using the standard measurement and test ( SMT) procedure of phosphorus forms in
freshwater sediments. Correlation coefficients between phosphorus forms and sample geochemical characteristicss such as organic matter and
major components were analyzed. The results indicated that the TP content in surface sediments varied from 483.4-848.4 mg/kg, and the
average content was 569.0 mg/kg. The TP content in surface sediments placed in the mid-lower level, comparing with the TP content in surface
sediment from the shallow lakes in the middle and lower reaches of Yangtze River. The TP content in soils of water-level-fluctuating zone varied
from 488.9-1487.7 mg/kgs and the average content was 813.3 mg/kg. The average content of TP in soils of water-level-fluctuating zone whole
exceeded the surface sediment, indicating of the influence of human’s activity on phosphorus contents in soils of water-level-fluctuating zone.
Distribution characteristics of phosphorus forms were different between the sediment and soils of water-level-fluctuating zone: (D The ratio of 1P/
TP in the surface sediments Caverage value 55.7% ) was higher than that in soils of water-level-fluctuating zone Caverage value 49.4%);
The domination phosphorus forms of IP in surface sediments was Ca-P Caverage ratio 83.5% )» and the ratio of (Fe/Al-P) / IP was only 15% .
The average ratio of Ca-P / IP in the soils of water-level-fluctuating zone was 73.9%  whereas the ratio of Fe/Al-P in IP raised to 22%: ®
The average content of active phosphorus (OP + Fe/Al-P) in surface sediment was 261.8 mg/kg, the average ratio of active phosphorus in TP
was 49% > whereas the average content of active phosphorus (OP + Fe/Al-P) in soils of water-level-fluctuating zone was 405.7 mg/kg, the
average ratio was 54% . The active phosphorus in soils of water-level-fluctuating zone would become potential pollution sources of water under
correct environmental conditions, therefore, the potential impact of phosphorus on water eutrophication in soils of water-level-fluctuating zone
couldn’ t be neglected.
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Fig.5 Distribution of phosphorus forms in sediments and water-level-fluctuating zone samples
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Fig.6  Average content and ratio of phosphorus forms in sediment and water-level-fluctuating zone samples
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Table 1 Correlation coefficients among phosphorus

forms in sediment samples

TP P opP Fe/Al-P Ca-P
TP 1
P 0.995"" 1
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Table 2 Correlation coefficients between phosphorus forms

in water-level-fluctuating zone samples

TP P opP Fe/Al-P Ca-P
TP 1
P 0971 1
opP 0.746 0.592 1
Fe/Al-P 0.746 0.742 0.384 1
Ca-P 0.965"" 0.995"" 0.607 0.675 1
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Table 3 Correlation coefficients between phosphorus forms and

OM; TFe, O5 5 Al O35 CaO in sediment samples

TP Fe/Al-P Ca-P oP
oM 0.749 0.704 0.720 0.921"~
TFe, 05 0.975"* 0.993** 0.954"*  0.528
Al, O3 0.963" " 0.985" * 0.927°*  0.515
Ca0 0.941" " 0.966" * 0.894" 0.674
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Table 4 Correlation coefficients between phosphorus forms and OM,

TFe, O35 Al; O3, CaO in water-level-fluctuating zone samples

TP Fe/Al-P Ca-P op
OM 0.440 0.158 0.352 0.732
TFe, O3 0.026 0.328 0.063 0.639
Al, 04 0.157 0.256 0.085 0.697
CaO 0.245 0.200 0.170 0.758

3 it

CO YRR PFE b b S B AE 483.4 ~ 848.4
mg/ kg2 A, 5 KA R KA 3R 2 DU
P A AL T S5 R KT, R 25 RS K a1t
T STl 2 7 A 3 P AR 2 30 5 W0 v i A o v
TrHLTE 488.9 ~ 1487.7 mg/kg, 1 V&t B b v 1) S B
SRS TUORYFE S P RS &, X R
DU P IR IS — € RO &R . DURR A i v i B
st PR B UG AL 0 3, A6 WL S i

(2 V& 71 FF fh 25 S AL 1R OP 2 &34 3 T U0
VIR, IX0] B OB ) o Bl 1R R T B T T
Z NA I IR — 5 OCR TR I V& 7 B
it T, OP i BV B B YO 73 il A 27.1% ~ 46.4%
M30.7% ~56.5% 18], V34 38.7%H1 43.7% » Pt
I EEEROK L RE S OP B R, XA AE I B K
(Rl AFAT 5 R T T K AR VI G 9 3 R AT B DI K
F [ It 2 B O sk PAY A M A5 9 i N W R )
e, X5 1 X DL A B — P R A

ORI IP & TP L4 7, Terb Ca-P X

FETCHUBE LA 57 5 Fe/ AL-P AETCHLIE T BT A7 L 431

AR/ TV A ot T - AL Fe/ AL-P 25 5 48 vy

TUCRRPIRE ity T T A it TR B Y Fe/ AL-P 25 X

I B E TR AR I AN B BAL I 52
COUTRRIRE L S TE A 1A) A S 3% B

e, LAY TFe, 0,4 AL O, CaO 5 & TEZ

i LU B2 EAH SR R AR LS B % T A

Z AR MRS, 55 OP WA, UL L 4

ARUCRRA BT 25 B 20 AT A — 58 1) 2 31 3%

Fdm b SRS B S AU 32 2 18

AHSRAEAR /N BB AT, W BE 15 ¥ ¥ iy B o B 5 32

EASENINF AR DS

SE K-

1] KIKMZR A2, =i TR e s M. sG]
LR AR HR A5 1997 .17

[2] ERPAE, BAET: . S WK A e 8 TR ) 5 3 et 5l g1, K
A2 2006, 30C1): 7-11.

(31 M, W7k, 2858 30, 55 . =k 1SN PRIRTAL U F7 #h R AIE
Lo BRI AL T SR BERE 5 2008, 29C 1) 1-6.

(4] Wkik, Z2IE 30, FNRE, 55 . =00k 1SN PRIRTAL A 7 77 #h R AIE
L IEAIFI LT AR, 2008, 29(2):310-315.

[5 ] VFHIh. =k 2 X ot B g ool Al s Usivs et 5D . b At
AETHOIE K 24,2007 1-5.

6] ZJ7%e, Blokte, X0, 55 P DK G K T i 40 e 77
WA S L)]. = R R, 2005, 243 H)D: 136-139.

7] XFe. =W X w # IR AT st LML dbat: b [E AR5 R 22 1
Fitt, 2007 . 83-88.

[ 81 SHAME. =K FEK R BE L7 4 F BLBORWE ST [ R]. Ab 5t
SRR RLE B TR 2006 .63-87.

91 XEGE, IR R TIG B AS B LR A PP AL 1],
AERUMTE R 7240 CHARTE AR 2006, 42(2): 200203

[10] Z2J5%e, Bl Rkt ARG, &5 =R PEIX & K A STt Inl K B s
FRABTFEL ] ) ISR 2005, 2002):38-41

L] Bpkefe, o ia B0, 55 =Wk B & KR R T K w8
T SR T I ] ML HE K 2245 2004, 23(3):20-23.

C12] JAT2, DUBR A, WAL T KT AR R i 2R kA 7 R L
FRIRBIL ] YL B U 5 A5, 2007, 16(5): 628-633.

[13] Schindler D W. The evolution of phosphorus limitation in lakes[ JJ.
Sei» 1997, 195: 260-262.

[14] ki, MAME, X558, 45 = WK FE & /K o 2 8 37 Eh N 4
AL HTLT]. KB LR 2005, 21(6):23-26.

[15]  BRLLZE, SO, M, 55 KCE TR h B AR B 2 S
PR BLLT) AW PR, 2005, 24(3) 2 176-180.

[16] Pomeioy L R, Simith E E, Crant C M. The exchange of Phosphorus
between estuarine water and sediments [ J]. Limnol Oceanogr, 1965,
10(2): 167-172.

[17] Ruban V, Brigault S; Demare D, et al . An investigation of the origin
and mobility of phosphorus in freshwater sediments from bortlesorgues

reservoir; France [ J]. Journal of Environmental Monitoring, 1999, 1

(4): 403-407.



1344 A 304
[18] Ruban V, Lopez-Sanchez J F, Pardo P, et al. Harmonized Protocol [25] <AHAL, F 365G, e AWIUTAR I B35 2 pH (0 8 R T
and certified reference material for the determination of extractable sl ], b E RS R, 2004, 24(6): 707-711.
contents of phosphorus in freshwater sediments-A synthesis of recent [26] sk, Y6, AN, 45 M B 3 BN W Ui AR T 75
works [ J]. Fresenius J Anal Chem, 2001, 370: 224-228. S ATTFELT ] HUER AL 2, 2004, 33(4): 423-432.
[19]  FE SEREORY SR L A AK I 23 A7 7 v IM ] CR DU FRD (271 0L, BRRHE, VRt I | BV e e 0 e O RA A v 198 9 B 5
JEst: HEFRETRL A AR AL, 2002, 462-464. MR AAAFAEL ] R BERE 7241 20035 23(6): 711-715.
[20] SY/T5163-1995, UURAPHRE LA M) AH % & X S &R AT 58 43 B 7 [28] Rydin E. Potentially mobile phosphorus in Lake Erken sediment[ J].
s Wat Res» 2000, 34(7): 2037-2042.
(211 o JUBE, 2285, SR AT 1 0 i ORR ) A M I 5 [29] R, EFB MEDR, &5 FWTRR Y Th & S5 B A7 B S0
LI AREERLERFIC, 2004, 17CH 1)) : 2429 FELI) RS S AN IR 24, 2007, 23(1): 43-47.
[22] AHAL, PEaE, F 0, &5 KIL P MK iR e & (301 salfg, g, Vrttag, &5 AT 1 L Bilg Ry KR g
B M ATRAERT L T ], AR FR BE R 2441, 20085 27C1): 279- WA AETE AL T]. A2 T 2% 2008, 7: 94-98.
285. (311 fsr 8, X0 VI, 45 KU 1 R i AR DU P i 10 47
(23] HRA AV i e A i S 3 R 0 0] KA i FETE A RAHIAERE MLT). WrE R BiRk, 2001,2002):7 -12.
W IR S 5T, 1994,3(1): 1-8. [32] Andrieux-Loyer F» Aminot A. Phosphorus forms related to sediment
(241 SREC AT R & E TP T4 8 75 RAIE 5T crain size and geochemical characteristics in French coastal areas,

[DI. dbnt: Hr BB R 2E 5T BE 2005 . 129157 .

Estuarinel J1. Coastal and ShelfScience> 2001, 52: 617-629.





