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1.1 EF5h3R 5 REE

T 2002 ££ 5 F ,2003 4F 7 AFERBFTIG M 5REE . AL BT A TURYIRE S
29 MREESNESME 1 FR, RS R RRAT 2003 4E 18 MURYES .
1.2 BERMEBMNE

FREX 1 g TUBRYIUR T4 (100 H)F 50 mL BAAELEF, A 20 mL 75 mg/L KH,PO,
PR (BLHI7E 0. 01 mol/L CaCl ¥), U 2 &5 A B A M1i% 3, 25°C FAEHRY 24 h
J& ;3000 ¥ /4388 .L> 20 min, F 0. 45 pm FLAZ BEBTE , BT L G B B IR IR P B VR B,
HHE R RMEBENE X(mg P/100 g), MBER AT 85 PSI= X/1g C, XB, C HiE
TP A B (wmol /L), PST LA (mg P/100 g) / (mol /L) HBAM7S). BN RHAT T 3 1K
(FB4Y 6 W) BATEE: .
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Fig. 1 A sketch map of geographic position of sampling sites

1.3 BERPHRINERRE

FREX 2.5 (£0.01) g DUAIATHE (100 B) F | MiE%ET4% 100 mL R ZAEHH, A
50 mL BEMEEFEBF (pH=3) FHE LIRS . HEFHIEH . EEEAL 180 B/ 91RY 2
h(20°C). JEERTK T ERMIBAR 0. 45 pm FLERRES BEBUE . FEBVBELHILE
FHEW, RTHMA 100 mL B3R ZMMBEE . B 10 mL FIRYRBUAT 50 mL LA,
A 40 mL 0. 01 mol /L 2R, &S . BB RFIARHERM, 4451& 0.1.25.5.0,12.5 1
25.0 mg/L P LS%&% 0.2.5,10.0,25.0 1 50. 0 mg/L Al #l Fe. #£ 1 AW, FI ICP - AES W3¢
. ERENSE . BEEHRT 2 KEATER . TR DPS A B Y B AR R A
& (P.,, mmol/kg) SRS (AL, mmol/kg) 14k (Feox, mmol/kg) BEZ—¥MERETL
B, B DPS (%) = 100 Po./0.5( Al + Fe..).
1.4 ARMEECHERHUE

GTREREE ST TIE (MF 105°C T 2 b)), PSI il DPS LR R LT IRERK
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E, IPRTERSE . MBYHEIRES®ESRELE (LOD XMEGE, ARENELRZE
BT RE, BB TE D3RP 550°C B 3 h B, B+ S8 (TP) il E R AT mEBe &R
FALEC BRSNS AP BRE NS ERSEERN SR .
1.5 ¥iEabE

B A E R APCEG T E MG ¥k . R SPSS 11. 0 8k (Lead S ARKH R
AT RHFTAESE ST, 7E Origin 6. 0 344 (OriginLab 24 8], £ H ) 4T £ 75 B3 4047 ; TR
i Surfer 7. 0 ¥ {4 (Golden 3 A BRA &, EH ) #4755 B 4 (Kriging) FE{E 57 R E A 22 )
Bt P B — Rt GE 32 07 2, BT R T ORI 8 ik i 23 18] 40 A T

2 #R5itE

2.1 MRYMPERBRERNS B BOSHREEXER

k1 R, KETURY P ERE RIS (FE N LE RN ELY , BRGNS F
¥EEH 164 mmol /kg(FEFE 67. 6 - 336 mmol/ kg, A EF REL € H 44.2% ) ; EERER RN
w5 (FEATEEREEAY, FREEE) FHEEN 46. 6 mmol/kg(FEHE 24.2 - 143
mmol/kg, Cv 7 60.6% ) , B STEMES & R EARIFEE,7£0.22-0. 32 ZABHL(BREE
WTIROSTBEZN); ERERBAMBESEFHN 12.9 mmol/kg(FEH 3.9-47.8
mmol/kg, Cv H 79.6% ). Ko, &S A P EMRERILBS EEBARY S BK
i, AREH T MEEIR T IS KB ; TE VS SRR P ER SR X S BAXT B, BRE
£ FIFRER I EEEYNTEERMABL . B, A0 TR EBRRRRB, |5k

R 12003 4 7 HKBIRIE VLRI BEIR B 1 BOM B IR B A
Tab. I P sorption index and degree of P saturation of the surface sediments in Lake Taihu in July 2003

S P., Al Feu DPS PSI
(mmol /kg) (mmol/kg) (mmol/kg) (%) (mg P/100g) / (umol /L)

Tl 47.8+2.6 143.4 6.2 252.6+78.5 24.41+3.1 92.9+1.2
T2 10.4+7.2 39.6+£29.6 124.5 +60. 7 12.0+2. 1 55.4+0.6
T3 15.6+1.9 37.2+7.7 148.3+8.8 16.8+2.1 89.7+7.1
T4 4.7+1.4 24.219.8 100.6 +49. 8 7.8+1.4 35.8+0.2
TS 6.0+0.2 29.7+1. 1 110.0+21.8 8.7x1.1 39.7+0.1
T6 3.9+0.5 20.8+4.8 67.6+21.1 9.1+1.6 50.0+0.4
T7 7.4£2.0 29.41:8.0 123.1+49. 1 9.9+1.1 70.1+5.4
T8 21.5+5.6 31.2+9.3 105.3£10.7 31.2+3.6 52.2%0.2
T9 6.5+0.0 27.4+0.7 101.4+19.3 10.2+1.6 52.5+0.7
T10 14.6+0.3 46.6+3.7 163.6+21.8 14.0x1.5 55.3+0.6
T11 9.8+0.5 35.8+3.0 138.3+13.9 11.2£1.2 71.0+£4.6
T14 5.5+0.7 43.7+7.9 159.0+52.6 5.6+0.9 101.7+0.6
T15 4.9+1.5 28.0+8.9 96.7+39.6 8.0+0.6 61.4+0.2
M09 13.1 55.3 224.2 9.4 64.6+5.5
M13 9.5 54.1 215.5 7.0 94.0+8.5
M14 13.4 54.4 231.4 9.4 62.3+1.0
M22 17.4 64.0 259.3 10. 8 89.1+1.4

M25 20.5 74. 1 335.6 10.0 94.1+1.0




100 wom ® % 16 %

AXHE R Po KR AT REE A E R, X SR LS RERES 3.
2 ORWIUUBRY R B S B [ B AR S

Tab. 2 Correlation coefficients between the physio-chemical properties of the sediments in Lake Taihu

Feo Al P DPS Few + Al PSI LOI TP
Feo 1
Al 0.79*" 1
Pox 0.61° 0.85"" 1
DPS 0.01 0.27 0.69"" 1
Fewx +Alx  0.98*" 0.89*" 0.71" 0.09 1
PSI 0.75"* 0.67° 0.46° 0.01 0.76"* 1
LO1 0.39° 0. 44" 0.50"* 0.32 0.42° 0.43* 1
TP 0.54"" 0.76*" 0.95*" 0.89*" 0.65"" 0.28 0.75* 1
*7E0.05 KFLBEMK, » »7£0.01 KPLBEME (NERK); TP BAYK o =18, HAREK

n=29.

RETURY h BB RS 48 B S BRI BAF AR (R 2) , R HETRY
TERERBEOBRSEEEOTRARBOMXYE, UPRIIBESEEEHN QEREH)
ERMEATERNEIMHXRY. ZED TI SATHREHTE, BEITHRIX,2002 - 2003 4£
3 VIR A TP & B 7E 1300 - 3000 mg/kg 2 8], AT RERFHE I Z BN M BMANHET
. BB T M SBIEZ S, IR HE A S BN TR Z AE R B (r=
0.98), VMY ERMERBNBE SERMMAE L B ERE, XV ERERRNTE RN
SRR B BAHXH, TR R REEEENEM .

KETLERY P BRI BB 5 BB S B9 37. 8% -95.5% (H{E KN 65.1 % ,n=18),
5P ERSREEMX (r=0.95, n=18; £2), MEBSHBYEIRSELER
HFHHXME(r=0.75,n=18; % 2).

2.2 AR RRER M IS B R B S B9 1

R RFEEELE R, KW — 2o K N, TR, 2SR LT 4 (2003)Off
R 119 MM S F IS, 2511 0 cm RS (B 2 PHBLR) , BRI ERYK .

KA UL AR B B R B S 3E 13.2 - 101.7 (mg P/100 g) / (pmol /L) Z [ 384k, SEH){E
A 54.7 (mg P/100 g) / (umol /L) , K& b7 FA BRI B R AR A A 4FAE (B 2) s TuB
W2 B4R O BE A AR AR 1A SRR MR S0 B AR AAFIE (B 2, REFE R ENRE R 2. &
PST £ 89 X 38 (AN 2 .00 . OV SRS K I X)) , #5549 DPS 8%, BHAE 10% BHE R
DA s Mi7E PSI BRI K (IS R Tt A UM TR K MRS 3 K48 R R i 45) , 4
RLE) DPS 38, ZHIE 10% - 20% Z 8], EMF RS M PG 4L M B AR T 30% . To45 i Mt B9
FEHX PSI #1 DPS ¥AHXT B, P& L3P B M55 5, (B BT UR B 28 X B T 157K HE
BB R SEE S 80T 41, U B o 0 25 81 AR S 3 i TR B R B e SME R B /R

O &I, KRS HERSRKBHRNARRTRE . SEEFRTERS . PENERKERSESHEHR
B, 2003.
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Fig. 2 Distribution of P sorption index and degree of P saturation of the sediment in Lake Taihu
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Tab. 3 Multiple regression equations of P sorption on Alws, Feu, Pu and LOI

Fs ZxEPERRY XA BFH
1 Pu= ~0.021 Fe, +0. 33 Al, +0. 30 0. 854 (n=29)
11 Py = - 0.023 Fe.. +0. 31 Al +0. 80 LOI -2. 06 0. 868 (n=29)
M TP=1.44 P, -0.0037 Fe, - 0. 21 Al +1.33 LOI +3.32 0. 988 (n=18)
IV TP=1.56 P, -0.0019 Feo, - 0.23 Al +8. 18 0.984 (n=18)
\% DPS =1. 02 P, - 0. 024 Fe, - 0. 185 Al - 0. 0015 LOI + 11. 65 0.935 (n=29)
VI DPS=1.02 P, - 0.024 Fe,. - 0. 185 Al + 11. 65 0.935 (n=29)
VI PSI=0.21 Fe, +0. 21 Al +18. 64 0.761 (n=29)
VIII PSI=0. 196(Fex + Als) + 1. 81 LOI + 13. 57 0.771 (n=29)

1) BB Al Fe. Po Fl TP H47 3 mmol/kg, LOI F DPS B4 %% , PSI 847 % (mg P/100 g ) /
(pmol/L).

2.3 WENR B XS R MR B R R0 B B T B 3
KBRS R NS SRS REREREMR(r=0.89, n=18;%2),
SBSERBERTURY R R R MR E RN . £ 3 PHRRY TP S B 5 ERER
B Bk B R AVUR S BT T ZuEA, Bl& HFE DM AR AV) X R
¥ 0.98 Ll b, R T REHME K B RIIBYAYUEY BB e R E EEMN TR
YEA . FREH, 4 5% DPS 2 e EIAFE (V) M(VD) B/, KRB R mETER
FIEMEROBE S BEH, HRIAENS. BEENBIESEABNIE, LHERS
HESREIIN, BET R Y8 f R 280, 3 T 5 209 T B 1R 70 OB
ZIEE (5 VILF VI, £3) R ER, VIBRYBEREEES Fe. M Al., AR5
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(Few + Al,) F1 LOI BEHX, MEREINE0.76 £H (n=29); W2 1 2.2 HWHALUFE
i, KUY RS SRS PSI M B4 Kbk b EE AR, REA T UTRR Y o B A TR fft
AREFEFEZIEEGEE MY ER, SR OZVRYEINRE BTN .
2.4 BEEMKEIEE

EAERERRE B BRI EERENEERE, MILRY PAEME R
B AR IR YR R B RS, BREBBRXRREB LA KEAEERL, B
HHHE BN E—CBE L TRh AR RS RERRE . HRESKRAEAE
B B B RBIE R R, ik, 9125 BUE i TUR B IR RS SR B IR R A BE BTN 1A
EH BB IS S (ERD , Al RIEBES R B E KB AN, FFATERRN:

_ DPS
ERI =pg1 X 100

Ak ERI 1 DPS 390 4 HofB (% ), PST 7524 (mg P/ 100 g) / (wmol /L) g B4 .

FIAG T 2E A 7 B S, 7T LS BIKM ERL R 8 4046 (B 3). &8 KBI
EPREEE R ARG, KB B IR R4 40 R 0%« 5 B XU X (ERI >25) (B B XL
K X (20<ERI<25) , ¥ & KUK X (10<ER1<20) 15K KB X (ERI<10). 7€ ERI X F 25 B934
X, g RN ZHEH—F ZLBdHENX, EEMX AT X HAEEEEHART
WCEHE) , BikA &S ERNE BIRILXE ;7E ERI 5 20 - 25 Z B AR X, a0 A B 735
MEBERFOINAEENMESRSHARETRAR, UERBRHEN TR
RIS Y (A e A B , th 32 BRI V5 K AR R SR, 5 i B 2% % 4k KURS: 1k 48
B TX TSR R AR X 5 5T O T R B R X, DA KR ZR KA 1 X, ERT 7E 10 - 20
Z B, AR ERE BRI MRS O/MR# X (ERI<10), B THRHMEMERKE
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Fig. 3 A concept map of eutrophication risk of Lake Taihu
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Phosphorus Sorption Capacity of the Surface Sediment in the Lake
Taihu and Risk Assessment of Phosphorus Release

HUANG Qinghui, WANG Zijian, WANG Donghong, WANG Chunxia & MA Mei
( State Key Laboratory of Envir | Aquatic Chemistry, Research Center for Eco-Envi 1 Sci Chinese Academy of
Sciences, P. 0. Box 2871, Beijing, 100085, P.R. China; E-mail: wangzj@ mail. rcees. ac. cn)

Abstract

Phosphorus sorption capacity of the surface sediments are estimated by the phosphorus sorption
index (PSI) and the degree of phosphorus saturation (DPS) of the sediments in the Lake Taihu,
China. In addition, the spatial variability of phosphorus sorption capacity of the sediments is
discussed by the geostatistical methods of Kriging griding. There are higher concentrations of ox-
alate extractable phosphorus, iron and aluminum in the sediments of northeastern Meiliang Bay and
Wuli Lake, while they are lower in the sediments of southern Lake Taihu. The spatial variability of
oxalate extractable phosphorus, iron and aluminum may be largely attributed to the inputs of
wastewaters. The distribution of phosphorus sorption indices of the Taihu sediments are charac-
terized by higher in the north, lower in the south, higher in the west, and lower in the east, etc.,
while the very reverse is the distribution of degree of phosphorus saturation. DPS are less than
20% in most lake areas except that it is more than 30% in the northwestern Meiliang Bay. The
phosphorus sorption capacity may be mainly controlled by the amorphous iron and aluminum ox-
ides/hydroxides, and also be affected by organic matter contents in the sediments. The P-induced
lake eutrophication risk index (ERI) is developed as the percentage of DPS divided by PSI, and is
applied on the assessment of eutrophication risk of the Lake Taihu.

Keywords: PSI; DPS; amorphous Fe and Al oxides; eutrophication risk; Lake Taihu



