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Spatial Distribution Character of Phosphorus Fractions in Surface Sediment

from Chaohu Lake
WEN Sheng-fang, SHAN Bao-qing, ZHANG Hong

(Research Center for Eco-Environmental Sciences,Chinese Academy of Sciences, Beijing 100085, China)

Abstract: Phosphorus fractions, organic matter and particle size of the surface sediment from Chaohu Lake were analyzed for spatial
distribution and the risk of phosphorus release. The result showed that total phosphorus (TP) of surface sediment was 790 mg-kg ™",
which was 55% higher than that in 1980s, with 386 mg-kg ~"higher in western lake and 211 mg-kg ~'higher in eastern lake. NaOH-P,
of sediment ranged from 55 to 648 mg-kg ™', and occupied average 25% of TP. NaOH-P, of sediment ranged from 27 to 468 mg-kg ™",
and occupied average 17% of TP. NaOH-P, and NaOH-P, in western lake were 331 mg-kg™' and 225 mg-kg™', which were
significantly higher than those in eastern lake. Ca-P and Res-P accounted for 18% and 40% of TP, and were equably distributed in the
lake. TP, NaOH-P, and NaOH-P of sediment in the western lake increased intensively with the depth, while Ca-P and Res-P showed
no significant change in the vertical profile in the lake. Profile of phosphorus fractions showed that NaOH-P, and NaOH-P_ were the
dominant factions of the increasing phosphorus sedimentation in the western lake. Phosphorus of sediment in the western lake will
release more easily to the water with higher organic matter and higher content of sandy silt.

Key words : Chaohu Lake; sediment; total phosphorus ( TP) ; phosphorus fractions; spatio-temporal variation; release risk
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Fig. 1 Locations of the sampling sites in Chaohu Lake
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Table 1~ Physico-chemical indexes in the surface water of Chaohu Lake

i/C pH DO/mg-L~"

ORP/mV TP/mg-1.~! SRP/mg-1.~!

29.33 £0. 09 7.52£0.11 8.21 £0.21

446. 81 +12.01 0. 044 £0. 032 0.025 +0.018

1.2 FESCRES ST

K RAE S FRZ K ¢ .pH DO F1 ORP F545 1 £
SHEOKFHHAL(FEE YSI professional plus) 78 A7
HATINAE , RAE 100 mL RIZKRILIE T2 N HBEEH
W6 BE VL 0 B 3R )2 K ) 3 P B ( SRP) LG
(TP).

S RAE DU B R POR A (B )
UWITEC ) SR U, B f5 F R A i B2t 179 U0 124 B4 3T
BHAZ 0 ~ 12 em JEFINAZ 1 em, 12 ~32 em L
WHE)Z 2 em,32 ~40 em JEHE N RZ 4 em #1753
JZ.RZ0~1 em WITRYH T Sk BE R
RARFA LB K53 4. T 50 S s e 28
T FL A0 B4 s TR A R BE 0 302 2. 10 2R
A25 em 37 SSORMESN 8 em,23 | 40, 52 5RFE A
435 ~40 cm.

B EE 3 BT AL ( L [E Mastersizer 2000 )

FEARACFR )R ZUORRY Bk AR, A DU VR +
feIa s At 100 B, T8ty se shIE s
FIA ML A B FH 3 R A0 % B A B AL 4y
PrUCRI A L. FH O T A (35 CEM MARS
Xpress, 6 mL 7K +2 mL S FIR) i He 1 il TR
J& , 1 ICP-OES ( 3¢ [E OPTIMA 2000DV ) M 72 {4 fift
HRBEIR . DURIBEIE 543 90K FH Hieltjes Y4212
P (ARSI TR LR 2) ) K DU A s 2 2%
i 5 fERTHE (KCL-P) (BRER 454 W (NaOH-P,) | T 7
FHHLBE (NaOH-P, ) 5555 25 & W ( Ca-P) TG M 1%
(Res-P), H 4 A 3hfk % 70 #7 A ( 36 E Westco
smartchem ) 1M % TUFR 4 $2 BROR 1A e e T

2 SRS

2.1 REDURY) LW
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v
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RH1 h, B, bR KCI-P: {3 P30 5
v
40 mL 0.1 mol-L"! NaOH® ¥k, NaOH-Pi: W ELEEWE
WHE1Th, BiO, W NaOH-TP: AR N &
NaOH-P, = (NaOH-TP) - (NaOH-P;)
)
40 mL 0.25 mol-L™! Bifg, CaP: WMTEME
Peif1 h, B0, 0T
v
i Res-P = TP~ (KCI-P) - (NaOH-TP) - (Ca-P)

B2 MRS RREBINETE

Fig. 2 Extraction schemes for determining the fractions of sediment phosphorus
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500~520
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B3 2010 FFCH[25] 5 20 22 80 EREMMX KRB ITRY BBED 1
Fig. 3 Isopleth maps of spatial distribution of TP in surface sediments of Chaohu Lake in 2010 and 1980s

mg-kg ™' TEMI X A R B E PE 1 4R L A b RS
W 3) . PEEIERZDTBN TP & ik
936 mg-kg ™', W E & T AR LMW (706 mg-kg ™', P <
0.01). PG I3 A 11 TP 5 2 A0 X HAth X 35
B, H v S B T - BT A T Ak TP Sy
1848 mg-kg ™' ML ML Tolk &8 AN H A
LA AL P ek P Tl Rk 7 AR 5 35 2K R K
BEREEY ACE W AAEER TP B TR,
XA A8 55 SLIAL e B BH AT A 47 7] 14 30T 38 kb 275 R U5
FEw a2 BB AR A

20 122 80 AFACHEXT K AT T — &R 5
VA, BLET, SR 2 DI Y TP & & 7F 280 ~ 560
mg-kg ™' ZIA] AR VIR X A 22 BN KT 40 30 a
(N T N8 5 i o % R e, SN 2 IR TP
510 mg-kg ' HEANE] 790 mg-kg ™', I T 55% , 7E
ZRVG M DX 19 53 22 SR (& 3). 2010 4575223
FZUURY TP &8 L 80 4EUHE N T 386 mg-kg ™',
AT 211 mg-kg ™. TURLY) B 10 5 5 F 23 [A]
SIATALAE R T BTG R IR ZE R AR 1. 80 ARAR A

FE RIS LA 7 o A B 2 BRI 9 X R 2 UL
T TP & 6 ey fL T A0 FE T, 30 a 5 Tk
JRE AR T A= 36 5 7K R Bl 1 T R IE S R A
FIES 4y T A 0T 4 AT 11 B 3 A 5 T T DX AR
Yy TP 5 it e a5
2.2 RKEVIRYIBHIEE R
HHMRZUVIRYNBIE S FZE LIRSS 6 v
(NaOH-P;) . i 1A HLB%E (NaOH-P, ) | #4585 45 5 W
(Ca-P) LA M IEE®E (Res-P) A F (£ 2). £IZVIH
Wb S AT (KCL-P) 5 7E 0 ~ 3 mg-kg ™' Z [,
AN TP 19 1% 5 NaOH ¥R BE S G S wE Y
42% , NaOH-P, ¥ & 7F 55 ~ 648 mg-kg™' Z [f],
NaOH-P, & 7E 27 ~468 mg-kg ™' Z[f]; Ca-P F1
TR 144 mg-kg ™', 5 TP Y 18% ; Res-P F-¥y ¢
oM 314 mg-kg™', 5 TP 1Y 40% .
RIZVIBBIL 0 AT (18 4) F2 5 B 35 1
I3HT 22, NaOH-P, Fl NaOH-P, & H: 75 P4 230 b 25
T (P <0.01),Ca-P Fl Res-P & BIEATY
BRI DA 2 25 5. AR VG R X R Z U TP
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Table 2 Various fractions of sediment phosphorus in Chaohu Lake
i H TP KCI-P NaOH-P; NaOH-P, Ca-P Res-P
HE/mg-kg ™! 790 +260 1+0.7 202 +127 131 +87 144 £55 314 £121
i TP [y B8 % <1 25 17 18 40

SR 22 5 £ F T NaOH-P, fil NaOH-P, 77 7£
Z5t.

TER 2 UL Y 19 4 Fh 8 25 b, NaOH-P, il
NaOH-P, FZK-F-or A AiE 5 TP AR, S0 A PG 1) 4K
A1 R 3. NaOH-P, & 1L U 1571
331 mg-kg ™', 295 TP 19 34% ; 1EAEWIFE 0 147
mg-kg ™' AL TP 1) 21% . RJZVURYIAY NaOH-P, &
BV 225 mg-kg ™", 29,5 TP A9 23% ; 1E
ZR2 0 91 mg-kg ™' AN A7 TP f#) 13% . NaOH-P,
F1 NaOH-P, 7RV AR AL AUE MVE R T 25 2 61k
AR R FH R B FLBR K R B R R4
ZE KA v TR A BILBT o i 2 0 b T

BRI, NaOH-P, Fll NaOH-P, & /&5 1Y 74
R TRV v

WX PR Ca-P 5w 5 (310 mg-kg ") tHILAE
FIR-BUIRAT A T, TP ] (5 R A0 35 3
36% . - IR-BUHE A AR RO S B AR R A
65% , TN T HU A FH DL 3 SR b A L FH kbR 3
+ 3 Ca-P R B8 40% LI PP FREK
() 25T RN X o A A3, R i, B4R
WK Ca-P #E ABIUIA. i TS & a9 oL
B MR T OB SR EE R M 245 A8 A e
A PIRIBEIEAS  ARMEE A P AR, PR e R TR
K.

(a) NaOH-P;

HfE: mg-kg!

(b) NaOH-P,

B megkg!

(c) Ca-P

BT mgkg!

(d) Res-P

B megkg!

E4 H#HXERENRY NaOH-P, NaOH-P, Ca-P F1 Res-P SEHH

Fig. 4 Isopleth maps of spatial distribution of phosphorus species in surface sediments of Chaohu Lake
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FWATRIIX 6 A RAE s B TUBAE TP 3 B3
A2 TR (B S) , R B PUEI X (CRFEAS 2,
10) 7E 15 ~20 cm RATIFRYIHG TP FFIR¥E N,
WX (CRAE A 23, 37) FIZRFRIHIIX (CRAE S 40, 52)
MU FLRE TP &) T A2 b e #F £2. NaOH-P, Al
NaOH-P, (3 55 022 b 5 TP #4211 6 4~ 551 Ca-P

il Res-P (1438 B 10 A2 AL AN 6.

PR DAY 2 A SR A Bl IR B2 19 980D TP
NaOH-P; Fl NaOH-P, i INF2 BE AN [A]. SRAE £ 2 YIAR
Yy TP Fit A 15 em TR BE (432 mg-kg ™) A FF b 14
T 7E S em B F B E (1367 mg-kg™"), FH88
935 mg-kg™'; RAEA 10 N 20 em W E (610
mg-kg ") FFUREEIN,10 ecm LUFHENZETS 0 ~10 cm
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Fl 33 %

Ay,
=

IUTR TP &5 B2 J1 085 mg-kg ™", SF- 44384 fin
475 mg-kg ™', 20 22 80 AT IHITAH I AL A SR AE AT 2
R ZUUE TP BT RAEAL 10,30 a J5 R FE
J2 BRZUTEY) TP HERAE A 10 £ 282 mg-kg ™',
X530 a HEg - BRI ORI 2R & AR K.
2010 4EAAE A 1124 491 J5, GDP M1 665427C , 435
FE 1990 4E38IN T 4 %50 28 £ ntt 5 i A 01
F1 GDP ¥4 77 A5 1 a2 W Tk 7K RN A 36 757K
A0 3 R Y- B AT A 5 P IR AT OO R
FE R 2 U NaOH-P, )2 (0 ~6 cm) HUIRHS (15
~20 cm) BEHNT 573 mg-kg™',NaOH-P, 3 il T 184
mg-kg ™' SRFE L 10 VLAY NaOH-P, % JZ (0 ~ 10
em) FLJRHB (20 ~ 30 cm) 1 T 279 mg-kg™',
NaOH-P, ¥/l T 173 mg-kg~'. Ca-P il Res-P 7£2 />
FRE SRS NERAS B . TP R 25 00 22 B0 AR U
U 7G50 000 DX LR A e LR %) 1 T S o 2 9 P i )
NaOH-P; #l NaOH-P, % & 34 . P4 78 ) X TR
fia) b 2 A AT TS 1l %) DR 185 .

HZR IR X TR TP MUT R I T fih 22 12
NN, 4 A SRAE S TP 34 8 YR8 2 200 mg-kg ™',
NaOH-P; #l NaOH-P, ¥4 W& 1L T 80 mg-kg ~'. RAE S

23 YU TP MR (30 ~35 cm) 663 mg-kg ™' 2512
HAN# £ )2 (0 ~3 em) 815 mg-kg™', NaOH-P, FlI
NaOH-P, H4 124 40 mg-kg ~'. kL 52 VIR
FB(30 ~40 cm) F|EJE (0 ~3 em) TP H 576
mg-kg ™' 2% 18 % i ] 761 mg-kg™', NaOH-P, FlI
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Fig. 5 Phosphorus species in six sediment cores from Chaohu Lake
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