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Forms of Phosphorus in Sediments from Hongze Lake

WANG Zhao-qun, ZHANG Shu-hai, XU Zhe-feng

(Huaian Environmental Monitoring Central Station, Huaian, Jiangsu 223001,

China)

ABSTRACT : An improved method called seven-step sequential extraction was used to analyze all the forms of phosphorus in sedi-
ments from nine sampling sites of Hongze Lake. The resulis showed that the concentration of total phosphorus (TP) in sediment from
Hongze Lake ranged from 580.7 mg/kg ~ 1 447.7 mg/kg. The main part of TP was inorganic phosphorus (IP), which coniributed
64.32% ~88.60% of TP, while organic phosphorus ( OP) accounted for 11.40% ~35.68% of TP. The maximum concentrations
of TP, IP and OP were all detected in Linhuai town due to the discharge of river nearby and human activities. The main form of IP
was De-P which contributed 23.58% ~55.54% of TP, followed by Fe-P, which contributed 9.97% ~41.33% of TP. The concen-
trations of Ca-P, Al-P and Ex-P were relatively low, and concentrations of Oc-P were the lowest. The vertical profiles of phosphorus
forms were different in sediments from different sampling sites due to the structure and movement of the lake sediment.
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2 ZR5itip
2.1 wAHpF BBE(TP) R A (IP)  H LA
(OP) &R A5 H

BT VLR Y b BB (TP) & & R 580.7 ~
1447. Tmg/kg, FY¥ &8 R 922.4 mg/kg, TCHLBE
(IP) &£ ) 455.5 ~1 106.0 meg/kg, &5 TP S8
64.32% ~ 88.60% , & UL A4y 8 A 35 58 4 BB
4. OP & B:AE 66.2 ~357.6 mg/kg Z[a], Y TP )
11.40% ~35.68% , X H 4 B 3 2250 I T Fifi Y2 5
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Ex-P S Y8 T UL M 0k A9 W B 2k A 0 7 g 19
Ao FEHIXTELE IR T, 3R)Z VLAY o i BB 2k
5 Rl A TR R R, TR A B R AR B T,
SXAKREHE TR T E—E MW, 7EHTE
MPLFRY v Ex-P S8 3.9 ~22.2 mg/kg, 5 TP
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Fe-P 7E75 &30 58 T B 1A g A2 — ik A 1
IC,MEREHE T HEER MBI
TR VTR, Fe-P 85 62.8 ~490. 3 mg/kg,
Bi i TP LLETEREAE 9.97% ~41.33% Z 6], 1E5¢
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SRR LR OB, B L K A
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W8 18 R F 5 T YR %, Fe-P B UL AR IR 5 9 3% o i
VAR, 595 R SELZE DL AR B IR R i — 5
2.2.4 HEX#H(O0c-P)

— A H Oc-P 545 UL TAE %, BEH I i) 77
15, JE TR ZUE B 46 1 T AR ME R B, %% 0 43 Bl 1R A
BHABEAEYA R, WEHMIIEY P, E58E
4.9 ~18.8 mg/kg, Yi TP ) 0.68% ~1.65% ,{Eff
BERASHTEREE/N £ANTEBHEAKR, BH
D71 b B R A B, 1 AR SR R R
8,

2.2.5 B A% 4 E 8 (CaP)f B 5 (De-P)

Ca-P 2 —Fh KRB, & EERE T WA
P AR YRR R BT AL R R AV K R R
BRA, REVBRYF Ca-P FERE T W X i
Ay BORTE PR AE, P 2R W B AR A T O
A YR AR R AR A K AR E A, 5
5%, fEF R, CaP SRR 10.5 ~
110.8 mg/kg, & TP 9 1.33% ~ 10. 06% , #% K {H
H BRI & o,

De-P i % LU B WM KK T8, FEUL
S 7 B W AT . 7E BT BF SR, De-P
87 200.8 ~481. 1 mg/ke, &5 TP (¥ 23.58% ~
55.54% .

TEEEN BTG S , K4 5 1 De-P
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PG, R AR, N RV IRE R G DI
YWRERYE, HERRYE S0 T B i, 10 S BOR ik
B EREY, W, I S KR De-P & 8 2 BLRE B
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DAYy OP Z B LIBERR IR (L3 LIS BERR ) |
BERg EBR B A O R R B 28 DL K — SE SR A Ak
XS 2R RN SN $ SR D Ve &
B A

HEVE OP 4 & 7 66.2 ~352. 1 mg/kg, &5 TP
) 11.40% ~35.68% , OP R AEHHEIGES ,
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B, ERSRUL, OP & B BETR & Y 3 b B AR, 76
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2.3 RBHBHTESSHBHAETR

MRARAR 41T, BT BB S B Z MK R
BOEMEILER 1, wEBFERW WRIERY T TP &
EESEEHSEP S Fe-P . De-P W R IER Y
(R*43 5% 0.894.0.8154,P < 0.001) ; 5 Al-P,
Ca-P & BWA BRI M M, B8 T 8 K
5 OP MMl Rt E E, Rk T BFKF. &
BRI L TP & & = % % 3 Fe-P, De-P, Al-P I
Ca-PIy 52, Fe-P (52 e A BB BE K — 2L, FE&X T
S8, Fe-P 5 Ex-P Al-P Ca-P De-P ¥ 5 4 i 2%
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®1 REMBYDPIBEBROEAXXRER(n=27)

TP Ex-P Al-P FeP  Ca-P  DeP 0P P

TP 1

Ex-P 0.4982 1

AP 0.5816 0.544 1

Fe-P 0.894 0.5934 0.6159 1

Ca-P 0.5605 0.648 0.3683 0.5803 1

De-P 0.8154 0.5108 0.535 0.748 0.3%2 1

0P 0.3927 0.0018 0.0423 0.1625 0.0558 0.1786 1

IP 0.9615 0.6286 0.6663 0.9503 0.6285 0.8492 0.21311

MR 1 ATH, TP R IP 22 (B FE 75 5 1 18 2 /Y
MHEXZA (R =0.9615,P <0.001), BLEAULER
i R B DL IP JEFEAE TP & & K= 0 4010
FEZ P 5EH IP RS OP My AH M %
Z, 5 HMEEHAMHECEYBERE TR B EKF
(P <0.001), HrrIP 5 Fe-P By AH M B bF , 117
Fe-P E¥sl IP b aH W FER K,

2.4 RARY P A A YT A A B (BP) 547

DI TR BP @45 Ex-P Al-P Fe-P OP
K Ca-P PRYLEMBE KA, BEATIEGIEM &K T 7T
HKE#HTB R, AR, S 54 Rk
30, FTphsiAEdhh BP 5 B A 288.5 ~740.9
mg/kg Z ], %) & TP [ 47.20% ~60.21% ,
Gk RERE. XS5UTHRYMIGLAEE -3 M
W DTS Y B2 B R 1 I, BT S e A e . R, BP
AT IR R PP A DUER M 08 AE REBRBE 0 M — D 4B AR
(%2),

R2 MEAYHERPEEBPHINER(HE)
mg/ kg

KAEHA Ex-P AP Fe-P oP Ca-P BP

B 19.9  45.7
SR
%+
Zi1% 15.7 47.1 333.3 217.3 58.7 672.1

I 5.0 19.5 150.3 244.6 17.4 436.8

310.0 185.9 68.6 630.1

16.9 51.4 347.4 203.0 93.7 712.4

’;Eg 9.2 22.1 93.6 116.4 47.2 288.5
’Zﬁé 7.4 16.4 110.7 150.2 44.5 329.2
j;i 11.6 23.2 120.9 186.6 38.9 381.2
’;Eg 10.7  21.8 150.9 281.9 60.5 525.8

W 13.1  32.0 357.1 265.8 72.9 740.9

3 #ig

HFERW UL B, &5 BB & &SR0T
3 :De-P > Fe-P > OP > Ca-P > Al-P > Ex-P > Oc-P,
De-P il Fe-P BULBY H BN FEREFEE. &
BB S BEKTFZEA —ERHE X, g TP Fi
IPZHAEEERBEMNEHERXEXR, TPHEE
B R EAZ IP [ 50 IP 1, Fe-P 5
IP F) A8 S PR SR 4T o

FEAFRFE S, B F AR E KN 54405
ORI BT 22 57, LW IR IR 1) Fe/Al-P &
BEARRERARRER HEBEZEESNE
BEAR B, B R R E RIS N, Fe/Al-P & &
RIH THEMHBE, M Ca-P K OP MXFE, 7
EREFAEMNK /AN, ERES L BRIGHE S S,
HAMi4 51 De-P & & W& DO B BE 9 3 n iy 34
. OP # 2 B 434 16 & s A2 R ) — & R #
B, Bk UL, OP & B BETR & AY3 b B A% .

RIEHTEABETLE TP BT & Lo Bl R AP Al
IR A6 S S X UL Y BP 5 TP )
47.20% ~60.21%
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