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Phosphorus Sorption Capacity of the Surfical Sediment in the Dongping Lake and Risk Assessment of Potential
Phosphorus Release

XING You—hua, DONG Jie, LI Xiao—chen, JIANG Rui—xue

(College of Water Conservancy and Civil Engineering, Shandong Agricultural University, Tai’an 271018, China)

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 Dongping Lake,China. And the risk of potential phosphorus release was also investigated.
The results showed that the phosphorus sorption index ranged from 30.3 to 45.2(mgP - (100g)~!) - (umol - L™)~}, increasing gradually from
the mid-lake and the east to the north and the south of the lake. However, the variation tendency of the degree of phosphorus saturation
(DPS) was exactly opposite, ranging from 6.9% to 24.7%. The phosphorus sorption index was very significantly and positively correlated to
iron(Fegy ) and summation of iron and aluminum extracted from sediment by ammonium oxalate. The degree of phosphorus saturation was sig—
nificantly and positively correlated to phosphorus(Pyx) extracted from sediment by ammonium oxalate. And iron extracted from sediment by
ammonium oxalate might be played a major role in adsorbing phosphorus. Additionally, the results showed that the phosphorus release risk
index(ERI) ranged from 15.9% to 69.3%. The results of the phosphorus release risk index indicated that the Dongping Lake might be in high
potential eutrophication risk due to the release of phosphorus from the surfacial sediments.

Keywords: Dongping Lake; the phosphorus sorption index; the degree of phosphorus saturation; the phosphorus release risk index
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Table 1 Geographic position of sampling sites
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Figure 1 Sketch map of sampling sites

TR B S FRRAEARAE 10 em MRETIRY,
BB TR HRG S . HRRE
JE BRI BARAEHE ML s, PR YR R TRE,
FERAE R P DL5E Ze e YR AR 2R LB | 1 7 (100
B)JE ., RETHEHLSET, B TUHAENER.
1.2 A
1.2.1 B EHE £ e

BATURYIRE R 2 HIFRE 5 43 1.000 g T4F (G
100 B)F 50 mL RZFELES, Hp 2 B0
Fiii A 20 mL 0.01 mol-L* CaCl, YW, VE R PIN25 (4
AT, HAR3ANELCEPSFIMA 20 mL 75 mg- L
KILPO, 5% (BLHIZE 0.01 mol L7 CaCL, 1), YER 3
AR EAT . BIINA 2 WS LA RE i sh,
20 CTHEEYRY 24h, SRJ5LL 3 000 romin™ F.L> 20
min, B 0.45 pm FLAEIEREIS I8 TR BRI LA
FHEATT LL BRI , R BRI 1A TR 5 S e I8
HBE U B I ZE VTR H 1.000 g DR W MRS
&, L 100 g UL RN BRI R0 X, BRI I 45 £k
PSI=X/\gC, 3% B C HIEW P MU, pmol - L7 X
Hif7 A mg P+ (100g)~, PSI Di[mg P+ (100g)™]- ( wmol -
L) R,
1.2.2 B R oh o o Sy ) ™

B UUFRRE R 4 BIFREL 3 43 2.500 g T4F (3
100 H)F 100 mL R Z 4% 458 3 MR 17
3 AIMA 50 mL BLRR R $ BOGRI (pH=3 ) Jf- 55 i 75
FEREZE LA 180 remin #7 %% 2 h(20 ), RHEH
J&,4 000 remin? B0 5 min, FH 0.45 pm fLAZNEE
UEFRBOK , A1 100 mL B3R LA TIMEE . BB 10 mL 3§
T 50 mL E.LEH, A 40 mL 0.01 mol - L™ £RfR
B, IREHS . RERBIRIERD, HinE&
R ER R FSEUK BT . BT /5, F 2% RS RR TG
BRI, EAE 25 mL, 4 5R F BT Hb (a0
SETEMR PR BT AR Il 2R A e BB AR 1Y
TR, IESMSEE RSN & &, TURYIE DPS
At 58 A B R 2 B i 2 (Pox, mmiol - kg ™) S 4L
45 (Alox, mmol - kg™ ) FllEk (Feox, mmol - kg™ ) L B —F
H‘J@;ﬁﬁﬁ’ Hﬁ{ﬁ , BF DPS (% ) =100P o -[0.5 (Alpx+
Feox)]flo
1.2.3 PR H AT AR A 2

pH R pH THEM (K R 5:1) , B3
(EC)ZRF L 80 ™, PR RE S P A ML &
R MMGIRA MR S5 B A AL - th Bk ™, LR
FE S LR B B R AR AR - SR A e ™,
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AW ED,
1.3 BER R I 7T iE

ARICR A BRSSP 1 AT URR D B8 B 1 2
(PSI) FUB % W18 F1 8 (DPS ) 3K B34 W M) F B e e
TEOXBS: 38 B (ER D A PG 2R - 18 2 J2 DURR ) e 19
RS , HETR AT & B IR o

DPS
ERI="pg;

A ERT BRI T5 5, % s DPS A W Wi 7 A
J&,%; PSI 3R 65X, [mg P+ (100 g) ]+ (pumol - L) s
1.4 BEfEH 5HIELE

TUARY B A 2 B4 Sl IO B £ 0 2 A 0 2
Wikt 2 EE RS . TIRYELERNES, 5
AMFERBLE 3 AR, BOP AR R R . T
FABETE MR 225 MBI LA 0.3% HCL FE43¥29 24 h
VLG, FIBAUKFEEDE 3 . Fra sl
Syt 35 K EAK (> 18 MQ ), IR EdE AL 2]
% ] Excel 2003 F1 SPSS11.5 for Windows & i+43#T
Bk,

2 HREiTE

2.1 FEHRETRYHIIEWIFE

WA RZE VIR 0 FER SR TT
RIZUTEIBE R I 2 8 R UUR A P Bk BT e BT A
HAli, EEMAFIEME R IE 2, AE 2T, R
SEBRUTRY Y pH ZBETER A 7.5~8.1, B TR
B EC ASLTEE K 256.3~615.0 pS-cm™, SEHE R
3943 pS-em™ B KA BB/ MERMPIE L, 3 2 A1,
AFERAE R ZEERER, BREHATWREL, X
aRESET R NGk, B2 NS K BRC AR %, UL
MY P EVREMIEE N 25%~3.7%, FXEH
3.1%, CEC 75k 3t H 54.0~100.4 cmol kg, F-35{H
k1 88.6 cmol kg™, BRIAZRAL AN , A A K, X
SRR R, B PR S R T A5 e
FYIM K. VIR S 8 (TP) & 2V B 7E 704.6~
989.3 mg kg Z|A],FHEEH 851.3 mg kg, A
(TN) PB4k YE B A 570.7~1 330.5 mg- kg™, & &
K 765.6 mg-kg's BRWAZ AARS JWIRg 3 Absh, gy
FAA BT (3R 2), WIZRET AR X B A
K, B2 X IR SO 7 A4S WA B A B4k , 35252 41
BANBREA K,

x100

R2 FEWRENRYEL S
Table 2 The physicochemical parameters of surfical
sediment in Dongping Lake

R/ AR/ CEC/  MBY  BA/
wSeem™ % cmol-kg? mg-kg? mg kgt

T pH

AR 79¢ 2563a  33c  54.0a 70462 896.6b
Bl 7.6b 4340e  34c  792b 852.0cd 570.7a
WZRB  76b 4523¢  35¢c  869b 859.4de 1330.5¢
biikea] 7.5a 6150f 37d  989c¢ 861.6de 890.2b
¥R 8le 3333bc  26a  1004c  989.3f 593.0a
#dt 79¢ 3163b 2.9 952¢ 8332b 615.7a

JE LI5S 50
o by BT AL

BELTKHHE 7.9 3560c 252 964c  869.le  657.2a
e RPBIRNEIME, SIS R TR Duncan HUBHIZE

L F—FURRBAE A AT EA AR R TR E E R, AT ERR
B BEWER(P<0.05), T,

79¢ 391.3d 2.6a 97.77¢  841.2bc 571.1a

2.2 AR EBERIREE 50 BRSO AR

TRV e B S ERER Sk G AL &
BRWE TR SR WA &, Ik 3 Fin, 2R
R Z TR P R R B R B BR (W MR ) & 872
AFE A 52.4~133.4 mmol -kg™, FEH &N 90.1
mmol -kg™, TENEILIASL 5.0 5 A th sl b & oK, ¥
B BE LSS PAL Feox & BMER, RSN & BTE
—ERE E 5 ARTIARN, HIRERBAE (S
PEER ) BRIy 41.5~63.9 mmol kg™, S35 BN
48.8 mmol kg, B -5RICH HYEE B LA RS
fHE, A AR EA BEER(RI), FREHHRT
WALk . R EAR B AW & B LR O 4.3~14.8
mmol kg™, E-H & &K 8.0 mmol -kg™, Fx KAH HFET
WA AL o TR TP R AR B SR B | B S Y
15.99%~53.2% , Y{HK 29.4% . HIZRFAL LT 2R
BARMUAYER B S BN & LT RIR KL, X 51X
X3 I e PRI X, R SR R B R 2R -8
RIABILL, M ERKABE X EZIMNRE R ES
Ko

BHREY, KBRZTFRY HIEESR 164
mmol - kg™, TEMEAR K 46.6 mmol kg™, ELEREEHLEU 0 #E
27 12.9 mmol - kg™ s B 1R ZITY G SR
139.3 mmol kg™, {E 4SS~ 37.2 mmol <kg™, BLER 2
BB 12.1 mmol -kg ™, BRIGPEER A S RSN,
MEBIFRZIURY) P RN B & B
ARRREER, TR | BL M B0 E IR RO AR ™
BT R EE E B SR S REVIRY
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Table 3 The phosphorus sorption index (PSI ) and the degree of
phosphorus saturation (DPS ) of the surfical sediments

in the Dongping Lake

. P/ Feal Al ffég";g)};: DPs/
mmol-kg" mmol-kg” mmol-kg (pmol- L) %

HAZR 7.1ab 53.6a 43.9a 344 14.6
Wt 11.3cd 52.4a 41.5a 35.7 24.1
BAE 14.8d 86.5b 63.9a 375 19.8
W 99bc  129.7cd 59.2a 44.4 10.6
biKisyec] 5.5ab 70.6ab 45.4a 30.3 9.5
WL 43a 81.8b 42.8a 38.1 6.9

ﬂf'h gﬁigﬁ 6.0ab 133.4d 50.6a 437 6.5
BELLHE  5.5ab 112.6¢ 433a 452 7.1

BRI IR RS BB R R R
2.3 REMRYE PSI H4FHAER #

IR 15 22 2 TR A0 0 1 R o s B30 A Y L
30.3~45.2[mg P+ (100 g) ]+ (wmol - L), -1 {8 2y
38.7[mg P+ (100 g)]+ (wmol - L)™', PSI AR INH M
W0 BIZR L BRI TG R  B T RHE . o,
B A BT LA Sk B, T i L LA Sk B A i
L1 Sk 55 98000 25 TR F s b A 22 LSS B Y T8 e
ALPRALFRIZ VTR Y PST B B3 = F LA, X i
WA RESIXREUORY PSI A BRIZE . R
PSI 5 SCaJ A1, PSTAEAS A 3 B LA B 5 2%
HEE T, BB A K AR XU 5 0, B IR BH AR
SEAIACo AR X3 AT RE B B R BB BORURE o

FIF SPSS 11.5 B 4% 12 30 Fh 4 2547 AH SR 1 43
B, gk 4 Fis, RERIZUUERI R PST 515 ek
TERENBEEMX, BEREBLEEBEEMR, Y
TeE TR R R ALY & R 3 K, B A AT IR A3
%, VRPN A SR b e 7, IR IE R
FER AR ZUURY P B N R ER R,
R BIRBEUIRY P IE RN R R AR E BN
i, X R TR Z TR s Mk m] REX TRl
R EH,

24 RENBYH DPS BHES

RT3 R V0 B3 IR O s o B A A 3 P Oy
6.5%~24.1% , B R 12.4%, DPS k30 H B
O THIZR AL I RS 2R DR N B TR , 5 PST AR
ESEARITA - DPS B RAE BT WAL AL , X 51T
FRM vh X R R B AR A R BB B TE A

* 4 RETAWHSIEL SR @A
Table 4 The correlation among the physicochemical parameters of

surfical sediments

OM CEC TP Pox Feox  Algx

CEC -0.388

TP  -0.386 0.794*

P 0.731*% -0.210 -0.048

Fex -0.150 0.660 0.181 -0.126

Alx 0523 0.231 0103 0673 0468

PSI -0.011 0.393 -0.141 -0.040 0.863** (.288

DPS  0.620 -0.532 -0.171 0.819* -0.606 0.150 -0.405
Feox+Alx-0.011 0.628 0.182 0.044 0.979%* 0.638 0.819* —0.494

o BEKFE 0.05;%* BEKT 0.01; 45 V=24,

FAAER AL B RS AR G, 1045 T
BRI BN 524 mmol -kg™”, TEMERHIEEN 415
mmol -kg !, B FTA TIPS & BRI . DPS{H
RIR/NERKRAREE EeE 1 TR P B kAR 19
B, n] LM A B UURY) S Bk R AL TR
o EIRE R 25 B O FT R4 AR 10 1900 IR IR L AR )
i) DPS By , LI BERE I BUm AR AL 2 gk B 38,
TR 2 NIRRT BB 2K 4, BIB R3] b
TR 4 RUBSE o RO BRI B BRIk R A PR
RO, B EEK R AR RSN, B E R iR
BRI

Ik 4 fr7R ,DPS 5 UUARY) h B AR B 4R U 8%
(Pox) & B 2 B35 IE AR, SRIIUIRRY v 5 il A
RUTRY) K FUHE R BEER I T2, RT3,
A DPS k3| — & Hb], TURRY B “ IR B4E
AT

AR EY, KARZTURY PSI 5 13.2~101.7
[mg P+ (100 g)™]* (wmol - L), DPS ZR k{5 R A 5.6%~
31.2%", EIMFRZUIRY) PSI ZE LT E 2 28.9~68.2
[mg P+ (100 g)™]* (mmol - L), DPS 254k 76 FEl A 10.6% ~
16%", 7] LU A [R]  1A 22 )= TUER 4 Bt W0 ) 7 2
BRI W 20K Wb, FARF A, R
RIZULEW PSI 1 DPS Wi th 2B H AR R A9 A5 1k
HEAFE,
2.5 BRI KIS

GERARTIE BRI B B I SN R
RIZ VIR & 5 BFRXE BT R R #
APHIRETIRYBR S & 8 B RGP &
%53 Wi B RS (ERIS25 ) R KUBE (20<ERI<25)
R EEIRG: (10<ERI<20) FIE AR (ERI<10)4 45
Gho WS ATHD, AP IAMIAS 0.0 AP B LA R AR

PSI  DPS
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Table 5 Eutrophication risk assessment of Dongping Lake

PSIf[mg P+(100 g)*]- DPS/ ERI/

FEah o (pmol - L) % % R
1 B 344 146 424 BERG
2% ¥l 357 241 675 BENS
3 MAE 375 198 528 HERE
a4 ilEe] 444 106 237 BERR
s# MR 303 95 313 HEREK
64 WAL 38.1 69 181 HERE
7% Hfgﬁi'ggf 37 65 149 HERR
8# RSk HHE 45.2 7.1 158 HUERE

BN KRB [a] 2B A I AL IR . B AR X
I, ANEBE AT ROR, e B R ML A AT, R
BIKIRIR I BRI, T R BOHEAZR 1475
KBEKX, SARFEMEKEEMBEKR. L2000 44
1, KBCIHEAZR S 75 7K BRI 4 42 42, RBehT
WMALTBG WA B m IR B iy S s 25, 475
K EEY Rt , MR WA R IR E R O S
B IR E BRI R T, R X SR
FrE RN & B3R, R IRBE A T3S . T ATR, , 24
R Bh RS B9 SR AR TR A A% (8 BT, 25 T 15 180
IR HIZR B B R B K, M DB B B L
KA PRI R}, & B SRR R, BRI, AR
SESHIAZR I8 AR T XIBUAE HE LA X 8k AR B B SRR

TR SO R AN L) R B VTR s B A
e B RSRFSE Z B, WK X A Tk X fY
HEGEVE AL = A B —H A2 R X R T
JRURE: DX, LA DX 30l XU AR Ko 20K , 05 Ak T 1 KLU
F R IRAS , I R B A A0 B B SR XU
BT FISE PR & B R R AR TH LA MR . M,
KRB RBIR BRI RROE K B BESR =
B IR X 0252 Ry R 2 B MR R X, 1 X 33,
WIEBE A RTHR , DPS REHE 15%L) &, #5 Bl
LR,

3 Hig

ABITERM, R Z YUY i 8 W B4 2

(PSDZRBLH AL BIZR [0 AL I8 R 2 7 5 K P B
TEALE , T Wi W B4R 0 B (DPS) R B A0 (I ZR
[ AL I8 R AT N B B AR AL, 5 PST AR {b %
IR . RIZTURYIE PSI 5T s 2k
(Feo) T REM BEIEMRK, SHRELEEEBEIEMH
K, DPS SULRY) & R R B (Po) T B E B
FIEMK, RPFMREIBYHEER TEEEAS
BEEEE TR SRR M A&, b RZT0H
Yo AR T REX S T B AR B R

F BRI XS 5 R (ERD) XA 2 R TR
Y1 ep BB TR TE R O HEA TR A, S5 R R R
AR TR PR & & B SR RIS AL T
R [, e, 32 AR I R M R A 2R 2R
T DXCIBR b At DX A 8 S A B XU B i
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